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FI ELD OF THE | NVENTI ON The present invention is in the field of nedicinal
chem stry and relates to conpounds that are protein kinase inhibitors,
conposi tions containing such conpounds and net hods of use. Moire
particularly, this 5 invention relates to conpounds that are inhibitors of
Aurora-2 protein kinase. The invention also relates to nethods of treating
di seases assopyRigsheNdOMEBOUNDY WSEFUNABS SPREBPAS | 1iNALSH i 13gABeFORBSOCI at ed

wi th Aurora-Z, such as cancer. 10 BACKGROUND OF THE TNVENTTON The search
for new therapeutic agents has been greatly aided in recent years by better
understanding of th d,at ' | ecul es 15
associated with targ 855 ki - et TR aBpRIEAR 81qgnzymes t hat has
been the subject of ®hisnappiisatiiyn icslaitse ppriotdicy kbnuSes. . Protein

Ki di,ate, int | ul i gnal__.t ' t his b
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nunber of kinases and pat hways t hrough which 2 1 SFP 2005
filed April 27, 2001, the contents of which are

incorporated herein by reference.

FIELD OF THE INVENTION

The present. invention is in the field of
medicinal chemistry and relates to compounds that are
protein kinase inhibitors, compositions containing such
compounds and methods of use. More particularly, this

5 invention relates to compounds that are inhibitors of
Aurora-2 protein kinase. The invention also relates to
methods of treating diseases associated with protein
kinases, especially diseases associated with Aurora-2,
such as cancer.

10
BACKGROUND OF THE INVENTION

The search for new therapeutic agents has been
greatly aided in recent years by better understanding of
the structure of enzymes and other biomoleculesg

15 associated with target diseases. One important class of
enzymes that has been the subject of extensive study is
the protein kinases.

Protein kinases mediate intracellular signal
transduction. They do this by effecting a phosphoryl

20 transfer from a nucleoside triphosphate to a protein
acceptor that ie involved in a signaling pathway. There

are a number of kinases and pathways through which



WD 021162789 PCTI USO1/51031 -2- extracellular and other stinuli cause a
variety of cellular responses to occur inside the cell. Exanples of such
stimuli include environnmental and chemical stress signals (e.g. osgotSe 2005
shock, heat shock, ultraviolet 5 radiation, bacterial endotoxin, H202),

cyt oki nesWOI26278Y nier| eukin-1 (1L-1) and tumor necrosi LCHUVHBL (TNF-
(z)), and grow h factors (e.g. granul ocyte nmacrophage- col ony-stinmul ating
factor (GWCSF), and fibroblast growth, factor (FGF). An extracellular
stimulus may effect' one 10 or nore cellular responses related to cel
growth,  ni gipthea116idf iR idtiehOBeifgtl cbh@he 0f NRHIAESE activation of
transcription factors, nuscle contraction, glucose netabolism control of
prot ei n synegdintanntespenfifisatticoopcenrcanpidgctive aslhanExtinpdescofar e
associ ated yj Ll . ular. . ' y in
ki nase- nedi %’le’g gg\illlglrll s.mlcﬁlgég S%’éggg@gﬁ?\%fu%%éau %r'?idrrcrﬁt}nes 3%‘ ases,

i nf | anmat or gighakasés,gneasmutdgi shbckpdheatr siiegenardiravd olétseases, cancer,

cardi ovascul ar,,dj seases, .all.ergie nd,20 asthma, Al zheiner's di sease or
: hornnne;?el5?@aah§3%a§é§5tegﬁﬁéoF&%ﬁgPy?nth%#@?hagybﬁéhn%?s antial effort
in medici ”%Fﬁbfé?aﬂﬁé/ltﬁrﬂ-'ﬂdaﬁ OLGhBrh0856s] M EIUdY 3 (rh@ are
ef fective as erapeutic agents. Aurora-2 IS a serine/threonine protein
kinase 25 ghpt{ hag geswth Mdteakedel 8. hypaRuTSOEES madtdpnagecol on,  breast

and other solid tunors. This kinase is believed to be involved in protein
phosphor y| agpbengverimutatgng faghpyt dCMheSRBk| | and ffibrobests geawty, Auror a- 2

Ty play. arkobeel leGeN! " oh earuRe1 RASLE U EBPALL Gal U eler3Baph oOSOMES

during mtosrs. Sregul at1on of. the ce to cellular
prolif ekt i on wmode otdiblular responses related to cell growth,

migration, differxentiation, secretion of hormones,
activation of transcription factors, muscle contractionmn,
glucose metabolism, control of protein synthesis and
regulation of cell cyéle.

15 Many diseases are associated with abnormal
cellular responses triggered by protein kinase-mediated
events. These diseases include autoimmune diseases, '
inflammatory diseases, neurological and neurodegenerative
diseases, cancer, cardiovascular diseases, allergies and

20 asthma, Alzheimer’s diseage or hormone-related diseases.
Accordingly, there has been a substantial effort in
medicinal chemistry to find protein kinase inhibitors
that are effective as therapeutic agents. ‘

Aurora-2 is a serine/threonine protein kinase

25 that has been implicated in human cancer, such as colon,
breast and other solid tumors. This kinase is believed
to be involved in protein phosphorylation events that
regulate the cell cycle. Specifically, Aurora-2 may play
a role in controlling the accurate segregation of

30 chromosomes during mitosis. Misregulation of the cell
cycle can lead to cellular proliferation and other
abnormalities. In human colon cancér tissue, the aurora-

2 protein has been found to be overexpressed. See



abnormalities. in human col on cancer tissue, the aurora- 2 protein has been
found to be overexpressed. See 21 SEP 2005 WO 02/ 062789 PCTI US01/51031 - 3-

Bi schoff et al., EMBO J., 1998, 17, 3052-3065; Schumacher et al., 73.5tEdllh
Biol., 1998, 143, 1635-1646; Kinura et al., J. Biol. Chem., 1997, 272,
13766- 13 MA@ ogen synt hase kinase-3 (GSK-3) is a 5 BeVPHAI eoni ne
protei.n ki nase conprised of a and j3 isoforns that are each-encoded by

di stinct genes [Coghlan et al., Chenigtry & Biology, 7, 793-803 (2000); Kim
and Kimel, Carr. Opinion Genetics'Dev., 10, 508-514 (2000)]. GSK-3 has

been inpli ilsxthofE €8r alus BMBeages 199d,udi7Tg3b82dBalest eSchhadlgdrrer ' s
di sease, CNS disorders szch a mani ¢ depressive di sorder and
S

neur odegendttatilve di-s€84dsBioAng 129%i drhpocdbeé Sy Béhrr BAMYra \@% 99/ 65897; WO

00/ 38675, and Badpgbial chesh. , Cebd7 Bidla, (39@8)L135%1.117]. These diseases
may be caused ‘by, or result in, the abnormal 15 operation of certain cel

si gnal i ng pat hways i flwepgan eprtlasg Rigager-3| dGSESR)3iRag been found to

phosphoryl at e .an dulate.the agtivity of a nynber of re atory proteins.
These prot é%ﬁ&%ﬁ@n P§ BEBREIR i CRRPERSES Phe®r Q’E*guﬁi mting enzyne

necessary fiQloe20mgl ¥RQHCHrsYBLABR Shifeoddif Y a&gthﬁgahtegéﬁéect@@ﬁa&{ otein

Tau, the gene-transcription factor O-catenin, ranslation Initiation
factor elF&®, ads,wEhemistryp& Bielegio (A;ade3-8R8n,(2R68) ; skbelardict or- 11

ol eat o cpm  ther TR0 o oel R PP ERn ek LS T o,
y aspects of cellular "fetaboli’'sni ™ prooliteration,
di fferenti ®@SK>3 had Heen| dppkicated in GEidusediatedepalhebydidmt is
reIevaq% Eﬁ&&k&%s&rﬁfg e9$egfst&fﬁ%éée,dhﬁgekggbrag%glLﬂéﬁquced
. manic depressive disorder and neurcodegenerative diseases,
and cardiomyocete hypertrophy [WO 99/65897; WO 00/38675;
and Haqg et él., J. Cell Biol. (2000) 151, 117]. These
diseases may be caused byf or result in, the abnormal
15 operation of certaiﬁ cell signaling pathways in which
GSK-3 plays a role. GSK-3 has been found to
phosphorylate and wmodulate the activity of a number of
reqgulatory proteins. These proteins include glycocgen
synthase which is the rate limiting enzyme necessary for
20 glycogen synthesis, the microtubule associated proﬁein
Tau, the gene transcription factor P-catenin, the
translation initiation factor elP2B, as well as ATP
citrate lyase, axin, heat shock factor-1, c-Jun, c-Myc,
c-Myb, CRﬁB, and CEPBo. These diverse protein targets .
25 implicate GSK-3 in many aspects of cellular metabolism,
proliferation, differentiation and development.
In a GSK-3 mediated pathway that is relevant
for the treatment of type II diabetes, insulin-induced
signaling leads to cellular glucose uptake and glycogen
30 synthesis. Along this pathway, GSK-3 is a negative
regulator of the insulin-induced signal. Normally, the

presence of insulin causes inhibition of GSK-3 mediated




signaling' leads to cellular glucose uptake and gl ycogen 30 synthesis. Al ong
this pathway, GSK-3 is a negative regulator of the insulin-induced signal.
Normal |y, the presence of insulin causes inhibition of GSK-3 medijatge B
SEP 2505 WD 02/ 062789 PCT/ US01/51031 -4- phosphoryl ation _and deactivation of
gl ycogenWEyRO8%.  The inhibition of GSK-3 |eads to i FGERUA%) ycogen

synt hesi s and gl ucose uptake (Klein et al., PNAS, 93, 8455-9 (1996); Cross
et al., Biochem J., 303, 21-26 5 (1994); Cohen, Biochem Soc. Trans., 21,
555-567 (1993); Massillon et al., Bi ochem J. 299, 123-128 (1994)].

However, i nya,diiphehibeiBat heat adhet Srdihrd @&ugupnggéﬂoa thase | MPaI red,

glycogen synt hési s "and gl ucose upt ake fal ease esplte t he presence
of relati vél‘l’g,e hiirgﬁ.blirtéou. OﬂoGﬂiIévlalbeaﬂs ites dnicrea®adsglyadgenno abnornal |y

hi gh bl ood and | ong,ter fects that may
ultimately ﬁggﬁFFa'n ar ?@@% é? f@n Pg g?"fghﬁ%fegihd bl i ndness.

I n such paté4ss.-3 mbeem@rmsslélstaln, IB’I(B&:%dz | phi baoBPN20£265SK-3 fails to
occur. it 15 has al so been,reported that in patients with type Il diabetes,

GSK-3 i & ovihiB&dric SobaT( VB oereR6 799C . -TrARSr apth | E5FnBFHi {193 )of GSK- 3
therefore g Hangndeeeds. | opbscrspiy! Jod, hbsa&bgg(%a@g}w patients

suffering froman |npa|red response to insulin GSK-3 activity has al so
been associtawsyex,t in A diabelic palisndtsoheThi thdi $nawbin sredpomed eri zed by

e T e E

hyper phosphtay wmedsiadesﬁﬁt@rmeiprm dfurelapiospponidlatiskbaa abnor nal

S|tes.10 levels of insulin. This leads to abnormally high blood
levels of glucose with acute and long term effects that
may-ultimately result in cardiovascular disease, renal
failure and blindness. In such patients, the normal
insulin-induced inhibition of GSK-3 fails to occur. It

15 has also been reported that in patients with type II

" diabetes, GSK-3 is overexpressed [WO 00/38675].
Therapeutic inhibitors of GSK-3 therefore are considered
to be useful for treating diabetic patients suffering
from an impaired response to insuiin.

20 GSK-3 activity has also been associated with
Alzheimer’s disease. This disease is characterized py
the well-known B-amyloid peptide and the formation of
intracellular neurofibrillary tangles. The

_ neurofibrillary tangles contain hyperphosphorylated Tau

25 protein where Tau is phosphorylated on abnormal sites.
GSK-3 has been shown to phosphorylate these abnormal
gites in cell and animal models. Furthermore, inhibition
of GSK-3 has been shown to prevent hyperphosphorylation
of Tau in cells  [Lovestone et al., Current Biology 4,

30 1077-86 (1994); Brownlees et al.; Neuroreport 8, 3251-55
(1997)]. Therefore, it is believed that GSK-3 activity

~ may promote generation of the neurofibrillary tangles and

the progression of Alzheimer’s digease.



GSK- 3 has been shown to phosphoryl ate these abnornmal sites in cell and

ani mal nodels. Furthernore, inhibition of GSK-3 has been shown to prevent
hyper phosphorylation of Tau in cells [Lovestone et al., Current Eﬁbﬁ%b?mﬁ,
30 1077-86 §1994 ; Brownl ees et al., Neuroreport 8, 3251-55 1997)].
Ther ef or 3YOP¥R2B%he| j eved that GSK-3 activity nay pronBEEUgHMHA | on of the
neurofibrillary tangles and the progression of Al zheiner's disease. 21 SFP
2005 WO 02/ 062789 PCTNS01/51031 -5 Angther substrate of GSK-3 is O-catenin
which is degradated after phosphorylation by GSK-3. Reduced |evels of

P-catenin have been ﬁﬁ@ﬁ%&%dshﬂs§55$5c6¥"6§ﬂ4% i@??&%ﬁkﬁn@ﬁdwﬂ al so been

associ ated with ot her I seases related to increase 1 n neuronal cell death
[thong et als dedatadated3aftefofhdSphéheld)ionl dyacisiK+a .et Redhced PEAS, 90,
7789-93 (1993); Pei_et al., J. Neuropathol. Exp, 56, 70-78-(1997)]. As a
result of tlvedisolafgiPcsRtER)Br haviedesn repoctrdl in: gehdzpeh¥eri@nt i nt er est

I n therape \%ﬁ!' ! f i -3 i | 1:QLS. I cules that inhibit
GSK- 3 havelﬁdecen H)éy aggekg‘?%péfifed i%&)%%%d( g%i%rho%mggnd WO 00/ 38675

(Smi t hKIs naediBessdesamrelaked tanynoteade iaf aremreniziloredlddeatlses 15 associ at ed
wi th abnor GSK- 3 acti vi ot h pr .ot ei i s have SO been targeted
for treatintftHNE i'di@%ﬁ?@?f &éﬁevéQQ'ﬂﬁﬁe%&ggggdsHag?ﬁﬁ €% nases often
act througin di fenassnBohi gregi-0al (pesivpyei BRr a@xgnpl.e, certain

gui nazol i ne _derivatives have_been reported 20 recently as. inhibitors of p38

e
ki nase (VO ¥openasholo By 03§ Tﬂe7£oﬁﬁ§ﬁﬂds are reported to be useful for
treating conditions ghapagkgh€eds the YIS RI8ifportance of

10 @GSK-3, there is current interest in therapeutically -
effective GSK-3 inhbitors. Small molecules that inhibit
" GSK-3 have recently been reported [WO 99/65897 {Chiron)
and WO 00/38675 (SmithKline Beecham)].
For many of the aforementioned diseases
15 associated with abnormal GSK-3 activity, other protein
kinases have also been targeted for treating the same
diseases. However, the various protein kinases often act
through different bioclogical pathways. For example,
certain quinazoline derivatives have been reported
20 recently as. inhibitors of p38 kinase (WO 00/12497 to
Scios). The compounds are reported to be useful for
" treating conditions charactérized by enhanced p38-a
activity and/or enhanced TGF-B activity. While p38
activity has been implicated in a wide variety of
25_ diseases, including diabetes, p38 kinase is not reported
to be a constituent of an insulin signaling pathway that
regulates glycogen synthesis or glucose uptake.
Therefore, unlike GSK-3, p38 inhibition would not be-
expected to enhance glycogen synthesis and/or glucose
30 uptake. '
| There is a continued need to f£ind new

therapeutic agents to treat human diseasea. The proteiln



activity and/or enhanced TGF-P activity. Wiile p38 activity has been
inplicated in a wide variety of 25 diseases, including diabetes, p38 kinase
is not reported to be a constituent of an insulin signaling pathway SEhalld
regul ates gl ycogen synthesis or glucose uptake. Therefore, unlike GSK-3,
p38 i nhi bWOi 181623581 d not be expected to enhance gl ycogd¢TEMVHAY s and/ or

gl ucose 30 uptake. There is a continued need to find new therapeutic agents
to treat human di seases. The protein 21 SEP 2005 WO 02/062789 PCTI US01/ 51031
-6- kinases Aurora-2 and GSK-3 are especially attractive targets for the

di scovery okiRgWekhRhPPRIId GrdlWBK-8 atbebk é@i&i%gzgtﬂfﬁé¥idé1 cancer ‘and

di abetes, respectively. 5 DESCRIPTI ON OF fﬁE | NVENTION It has now been
found that &emwgetsdEonfthehidisqavieam pénnawdthberapeitsics cliile donpositi ons

t hereof are t.iecti tein_Ki I nhi by i or articularly as 10

I nhibitors ng %r g%%%gsoge?o%ﬁogngggﬁagﬁat %a%%\eeérj’al formula I: | or a
phar maceut | eakpgctteebyabl e derivative or prodrug thereof, wherein: Z1
is-nitrogen or CGR8 and Z2 is nitrogen or CR, wherein 15 at |east one of Z
and Z2 i3 nitrogen; R' and R' are independently. selected fromT-R3 or
L-Z-R3, -or e and R3' ar e ppaRiptreoit b2 mik t Anidifidon ntervening atons to

forma fused,.unsaturated of partirally unsaturated,.5-7 nenbered Ting
having 0-3 ring It has now been found that compounds of this

invention and pharmaceutical compogsitions thereof are
effective as protein kinase inhibitors, particularly as
10 inhibitors of Aurora-2. These compounds have the genefal

formula I:
R2
R* =
o S H
HN” N
R*
ﬁ*
RNz oA
_ I

or a pharmaceutically acceptable derivative or prodrug

thereof, wherein:

z' is nitrogen or C-R® and Z? is nitrogen or CH, wherein

15 at least one of Z* and 2? is nitrogen;

R* and RY are independently selected from T-R? or L-Z-R?,
or R* and RY are taken together with their intervening
atoms to form a fused, unsaturated or partially
unsaturated, 5-7 membered ring having 0-3 ring

20 heterbatoms selected from oxygen, sulfur, or nitrogen,
whexrein eacﬁ substitutable ring carbon of said fused
ring forméd by R* and RY is independently substituted
by oxo, T-R?, or L-Z-R?, and each substitutable ring



20 heteroatons sel ected from oxygen, sulfur, or nitrogen, wherein each
substitutable ring carbon of said fused ring forned by R" and Ry is

i ndependent|ly substituted by oxo, T-R3, or L-Z-R3, and each substlwaé[bI'l@‘i
ring 21 SEP 2965 WD 021062789 PCTIVS01/51031 -7- ni trogen )IU @g& ring
fornmed by W07 i s jndependently substituted by R4; 6? 801049t ed from
-N(R4)-, -0-, -5-, -C(R6')2-, 1,2- cyclopropanediyl, 1, 2 cycl obut anedi yl, or
1,35 cyclobutanedi yl; RlLis T-(Ring Dyi. Ring Dis a 5-7 nenbered
nonocyclic ring-or 8-10 nenbered bicyclic ring selected fromaryl,

heteroaryl, hetlierogesl BE 8ai6arhes drntled b?—l g henerwarsyl or 10 heterocyclyl
ring having 1-4 ring heteroatons sel ect ed rom ni trogen, oxygen or sulfur,

wherei n each <#96PPRdeRbLE PYRSLHEN ng D is independently

substituted gy 9XQe1dard Hom/—&(R® an_q) eacly. subggstyutable,ring nitrogen
of. Ring D |§ |1ndependently°m15 s(ub)stltut ed E; -Rg% T)I s"a Val ence bond or a

Cl. 4 al kyl i deneycAgprmopanedéyh, Wy@lpbuter}easyl,mr 1a3+et hyl ene unit of
"3 el BRI T 00U 5P 2080 DY TN
OC( O NH, oR} -i8H@3ARingZD)$ a Cl -4 al kylidene chain; Lis -0-, -S-, -SO,
-S02-, -N(R6 02- - S02N( R6) -Q02-, -N(R6)CO,
“NCRE) G(0) O R i g mﬁ(ﬁewembemeﬁeﬁmmc Ting 1) RCRE) Dembred
:C(% N(2 §60)2N %%QEQI:MBGHW S4TEOEY fromOhay1, netéBBAAFD; - C(R6)asCa-,
ARe) ( )heterocyc.)lyl or carbocyclyl, said heteroaryl or
10 heterocyclyl r:.ng having 1-4 ring heterocatoms selected
from nitrogen, oxygen or sulfur, wherein each
substitutable ring carbon of Ring D is independently
substituted by oxo, T-R®, or V-Z-R%, and each
subgtitutable ring nitrogen of Ring D is :Lndependently
15 substituted by -RY;
T ig a valence bond or a Cj.q alkylidene chain, whefein
when Q is -C(R®);-, a methylene unit of said C., '
alkylidene chain is optionally replaced by -0-, -8-,
-N(r*)-, -CO-, -CONH-, -NHCO-, -50,-, -8O;NH-, -NHSO;-,
20 _ -C0;-, -OC(0)-, -OC(O)NH-, ox .-NHCO;-;
_Z is a C;.4 alkylidene chain;:
L is -0-, -8-, -80-, -80,-, -N(R°)}S80,-, =-SO.N(Rf)-,
-N(R®)-, -CO-, -CO;-, -N(R®)CO-, -N(R®)C(0)O-,
-N(R®) CON(R®) -, -N(R®)SO.N(R®)-, -N(R®)N(R®)-,
25 -C(O)N(R®) -, -OC(O)N(R®)-, -C(R®);0-, -C(R®)S-,
 -C(R%)180-, -C(R®):80,-, -C(RS),S0N(R®)-, -C(R®)N(R)-,
-C(R%)N(R®) C(0) ~, -C(R®),N(R®)C(O)O-, -C(R®)=NN(R®)-,
-C(R®) =N-0-, -C(R®).N(R®)N(R®)-, ~-C(R®),N(R®)SO.N(R®)-, or
-C{R®) 2N (RS) CON (R®) - ;
30 R? and R* are independently selected from -R, -T-W-RS, or
R? and R*' are taken together with their intervening
atoms to form a fused, 5-8 membered, unsaturated or

partially unsaturated, ring having 0-3 ring heteroatoms



-C(R6) 2N(R6) C(O) -, - C(R6) 2N(R6) C(0) 0-, -C(R6)=NN(R6) -, -C(R6)=NO-,
-C(R6) 2N(R6) N(R6) -, - C(R6) 2N( R6) SO2N( R6) -, or -C(R6) 2N (R6) CON (R6

30 R2 and R2' are independently selected from-R -T-WR6, or R2 @nid ERZ?GGS
are taken to ether with their intervening atonms to form fused 5-8

nmenber ed, W TP%hted or partially unsaturated, ring hav“% 31053 g
heteroatom; 21 SEP 2005 WD 02/ 062789 PCT/ USOl/51031 - 8- sel ect ed from
nitrogen, oxygen, or sulfur, wherein eggh substitutable ring carbon of said
fused ring formed by R .and R3' is independently substituted by hal o, oxo,

-CN, -NGB, -Rigeldcted Eﬁ'omaﬁﬁiteegéln s Ubsfddnlt AN @ulifng, SwhekeofedacH
said-ring -forned by ? | ndependent Ify substituted by R4; . R3 is
sel ect ed from Sybstitytgb ecﬁmgcfa-@?‘?(“ ofogaid fusedoringciprpedrdy - NO2, - CN,

-S(OR, -S(O Rg2 7 - N( R7) COR,
5O o) B, g ¥ St AT BT {08, )
- N( R7) CON( R7) z—cn.r\l(-mmso—zﬂ(.Rb)rz -V-Rf R3180 2R chosubsLtitephe (RMa 2; each R is

i ndependgnt |y ect ed ro y or ti o 4-y.substituted group
sel ect edgfrom%ﬁt % %& 9{19%6€ﬂ eac?rlTY al%oaf"?l ring having 5-10
ri ng atons, orimdmﬁeacyyl yhbsti\g;ﬁ@almg 1:8—10 r| ng atons; each e is

i ndependentl sel ected fr Co2(opt i naI I subst ituted C1_6
al i phatic), R¥ gedect EdZ%rS’P‘ %02 ralen PR | scp(l ¥Ry selected from

-R, halo, - O?,_CO.«_Q(R=O)_ Bocu{RAR, _Ng;pu?m' NGB OHQN,_S(&)Q_R -s®02R - SR
N2, - oo ia RN ETE S Ia R o,
10 -N(R7) 0Oz (Ci-¢ aliphatic), -N{R*)N(R*');, -C=NN(R%).,
-C=N-OR, -N(R7)CON(R”)z, -N{R7)SO,N(R?}),, -N(R*)SO;R, or
-0C (=0)N(R)2; '
each R is independently selected from hydroéen or an
optionally substituted group selected from C,.¢
15 ° aliphatic, Ce¢-10 aryl, 'a hetercaryl ring having 5-10
ring atoms, or a heterocyclyl ring having 5-10 ring
atoms;
each R* is independently selected from -R’, -COR’,
-CO; (optionally substituted Ci.¢ aliphatic), -CON(R"),,
20 or -SO;R’;
each R’ is independently selected from -R, halo, -OR,
-C(=0)R, -CO;R, -COCOR, ~NO,, -CN, -S{O)R, -SO;R, -SR,
-N(R*)2, -CON(R'),, -SO,N(R%),, -0OC(=O)R, -N(R*)COR,
_ ~-N{R®) €O, (optionally substituted C,.¢ aliphatic),
25 -N(R*)N(R*),, -C=NN(R*),;, -C=N-OR, -N(R?)CON({R'),,
-N{R*) SO;N(R*) 2, -N(R')SO;R, or -0C(=0)N(R*)a;
V is ~0-, -8-, -80-, -SOs-, -N(R®)80,-, -SON(R®)-,
-N(R®)-, -CO-, -CO;-, -N{R®)CO-, -N(R®)C(O)O-,
~N(R®) CON (R} -, -N(R®)SO,N(RS)-, -N(RS)N(R®)-,
. 30 ~C{O)N(R®)-, -OC{O)N(R®)-, -C(R®);0~, -C(R®):8-,
~C{R®),80-, -C(R®)280s-, -C(R®),80.N(R)-, -C(R®);N(R®)-,
~C(R®)N(R)C(O) -, -C(R®}N(R®)C(0)O-, -C(R)=NN(RS)-,



-N(R4) CO2 (optionally substituted Cl-6 aliphatic),. 25 -N(R4) N(R4) 2,

-C=NN(R4) 2r -C=N-OR, -N(R4)CON(R4)2, -N(R4)S02N(R4) 2, -N(R4)SOZR or

- OC( O)N(R4)2 Vis -0-, -5-, -SO, -S02-,.-N(R6)S02-, -SO2N(Re) - Eﬂ(ﬁ%
-C2-, -N (R6) CO, -N(RE)C(O O, -NR6)CONR6 - R6802NR6

im0 Dy T MEELA0 N ) CON T SO )

- C(R6) 250, -C(R6)2SR-, -C(R6)2SRN(R6) -, -C(R6)2N(R6)-, -C (R6) 2N (R6) C

(O -, -C(R6)2N(R6)C(O)O-, -C (R6) =NNJR6) -, 21 SEP 20G WD 02/ 062789

PCT/ USO1/ 51031 -9- . -C(R6)=N-O-, -C(R6)2N(R6)N(R6)-, - C(R6) 2N( R6) SC2N( R) - ,

or -C(R6) ZN(RGQMQBBQ)—;, (WR‘%N@R()WS?O' ’ -C@%%XRQ%%MQ‘)(R‘S)OI%O -C

(R6) 2502, SO2N(R6) -, "~ C(R6) 2N(Re] -, -¢(Re) (O -

- C- (R6) O0( O) N( )’N@t Wﬁb‘) , -C(R’) 2N(R6) C(O) 0- -C (R6) =NN
, - R6 SO2N( R6

(C(R6)2N( %%( Rg‘(Q)zo C%%%}ﬁé ' K?)Rg i 5 m@fé% n’tly(sel) ected from

hydr ogen or an-C EYERY -slllﬂest)hlﬂm‘éd Cico-al +@bat,i c group, or two R6

groups op the s gen t.aken t th with the nitrogen
atomto gorm a @@’ﬁﬁk@&ed’@ﬁ%é&ﬁ% )or' hé&t & gaﬂﬁ"f—‘?ng each R6, is

i ndependent | y setréo;nch‘bcqmbydroamﬁ)@mn&4 -¢ &Rr%Lnpbatic group, or two
R6, on the sane cq;r bon A aken taq;get her to forma 3-6 nenbered

carbocyclic riTtgtR éa‘&H‘ W‘Rs"ﬁnd‘@p@ﬁiéﬂ S@N (Y ed from hydrogen or..an

optionally subssgs of (%) Phadd G calqsl pr two R on the sane nitrogen
are taken toget heryvgxln@ﬁ\%he(z nltrogen to’i)gc orm a 5-8 nenbered heterocyclyl

or each R®° is independently selected from hydrogen or an
i0 optionally substltutgd C1-4 aliphatic group, or two R®
groups on the same nitrogen atom may be taken together
with the nitrogen atom to form a 5-6 membered
heterocyclyl or hetercaryl ring;
each R® is independently selected from hydrogen or a Ci
;5 aliphatic group, or two R® on the same carbon atom are
taken together to form a 3-6 membered carbocyclic ring;
each R’ is independently selected from hydrogen or an
optionally substituted Ci¢ aliphatic groﬁp, or two R’ .
on the same nitrogen are taken together with the
20 nitrogen to form a 5-8 membered heterocyclyl or
heteroaryl ring; and ‘

R® is selected from -R, halo, -OR, -C{=0)R, -CO;R, -COCOR,
-NO,, -CN, -S(O)R, -SOs;R, -SR, -N(R%)z, -CON(R%)j,
~SO;N(R*)2, -OC(=O)R, -N{R')COR, -N(R*)CO;(optionally

25 substituted Ci.¢ aliphatic), -N(RY)N(R')z, -C=NN(R%)a,
-C=N-OR, -N(R')CON(R')2, -N(R*)SON(R‘);, -N(R')SOR, or
-oc(=o)u‘(n‘)3.

As used herein, the following definitiong shall
apply -unless otherwise indicated. The phrase “optionally

30 substituted” is used interchangeably with the phrase

“gsubstituted or unsubstituted” or with the term

* (un) substituted.” Unless otherwise indicated, an

optionally subgtituted group may have a substituent at



heteroaryl ring; and R6 is selected from-R halo, -OR -C(=OR, -COX2R,
-COCOR, -N@2, -CN, -S(OR -SSR, -SR -N(R4)2, -CON(R4)2, -S02N (R4) 2,
_0C (=0 R -N (R4) COR -N(R4)CD2 (optionally 25 substituted CL g1 SEP 2065

i phat | _N(R4) N(R4) 2, -C=NN(R4)2, -C=N-OR - N(R4
?Nl(gﬁslogh 3’?‘%’7"9} NER4§SOZR or( 230( =0) N( R4) 2. As(uségg#(e'ﬁ@ﬁ“"?‘he

follow ng defini-tions shall apply unless otherw se indicated. The phrase
"optionally 30 substituted" is used LRperchangeably with the phrase
"substituted or unsubstituted® or with the term ™(un)substituted.” Unless
ot herwi se ' iead:hcaﬁbdtlaﬂtabmipnsmxltimnsulﬁsthtaugedug;ouﬁdr@acmave a
substi t uent 21 SEP 2005 WD, 02/ 062789 PCT/U801/51031 10- each
substi t ut abl SéFFFbﬂno}st+E§?P?ﬂﬂ?n ARE EBENOtBEBStitution is i ndependent
of the other. The terfheatbhatd1G; }ﬁ%l@eqshﬁgganhggggﬁ m&ddal ght - chai n,
branched or cyclic Cl-Cl12 hydrocarbons 5 which are conpletely saturated or
whi ch contaﬁﬁréﬁghbrchﬁi%rLbﬁﬁnﬂhﬁd-@ﬁsavsﬂaplSn-%mtthWQﬂﬁnhQQSnot aromati c.
For exa t € nglu u nsubstitut ed
| i near, ran(l:]%i% %’r%cy&#?éﬁ%ﬁ %t%&%eh Fﬁ!r gﬁk‘:ﬁ Pg{:‘]‘?%%%s &h ruhybr| ds
t her eof sucmot@ aaltsyofoamtatQEdﬁqdn,b@tywhmahkaﬁglhatkytomutzc

(cycloalkyl alken The ter " roxyalkyl

"al koxyal kyl*® émpa K TN ﬁﬂ“‘hﬁgéﬂ gﬁPﬂﬁﬁ b?cgg Sart of a larger

noi ety incl %ﬁﬁﬁtbﬁﬁhedséfahliﬁﬁbs’iﬁtiulﬁbangﬂﬁéaﬁhabﬂénéﬁé’d&bf“di&l@.&e to twelve
15 carbon atons. The terps "al kenyl " and "alké é "ﬁused al one or as part of
erh

a larger rorelylshalkenyt) pomuth orerpsi gne anErREeth &8 cont ai ni ng
two to §yel ug (cycloalkyl)alkyl, (cycloalkenyl)alkyl or

(cycloalkyl)alkenyl. The terms *alkyl”, “alkoxy”,
*hydroxyalkyl”, *alkoxyalkyl”, and “alkoxycarbonyl”, used
alone or as part of a larger moiety includes both

straight and branched chaing containing one to twelve

15 carbon atoms. The terms “alkenyl” and “alkynyl” used
alone or as part of a larger moiety shall include both
straight and branched chains containing two to twelve
carbon atomé. The term “cycloalkyl” used alone or as
part of a larger moiety shall include cyclic C3-Ci

20 hydrocarbons which are completely saturated or which
contain one or more units of unsaturation, but which are
not aromatic. '

The terms “haloalkyl”, *haloalkenyl” and
‘haloélkoxy' means alkyl, alkenyl or alkoxy, as the case

25 maf be, substituted with one or more halogen atéms. The
term “halogen” means F, C1, Br, or I. _

The term “heterocatom” means nitregen, oxygen,
or sulfur and includes any oxidized form of nitrogen and
sulfur, and the quaternized form of any basic nitrogen.

30 Also the term “nitrogen” includes a substitutable
nitrogen of a heterocyclic ring. As an example, in a
saturated or partially unsaturated ring having 0-3

heteroatoms selected from oxygen, sulfur or nitrogen, the



carbon atons. The term "cycl oal kyl" used alone or as part of a |larger
noi ety shall include cyclic C3-Cl2 20 hydrocarbons which are conpletely
saturated or which contain one or nore units of unsaturation, but Mh§¢hllar e

not aromati c, The terns "hal oal kyl", "hal oal kenyl" and _" y" nmeans
al kyl, al Y@MP%R al koxy, as the case 25 may be, subst il’t(ﬂ?"bﬁ%ﬁlé? one or
nore hal ogen atons. The term "hal ogen” neans F, C, Br, or |I. The term

"het eroat onf means nitrogen, oxygen, .gj-sulfur and includes any oxidized
formof nitrogen and sulfur, and the quaternized form of any basic

nitrogen. adtAbgenthaytlss ¥ "{dd riegan4-dibyddes2B-pybesiyli abfe (g rogen of
a heterocycl,ic rin As exanpl,e,, in,a _saturated or partially unsaturated
ring havi ngi8 erﬁgz‘éﬁlb%ﬁ}mo%g%gct(é f?o‘?‘d‘%‘*@@e‘rﬁutﬁ‘i{f ur or nitrogen, the
21 SE P 200§g¥§bﬁiéﬁﬁff 9 PCT/ US01/51031 -11- nitrogen may be N (as in

H-

3, 4-di hydr o- pyrrolyl), NH (as in pyrrolidinyl) or NX* (as in
N-substituted pyrrol The mayms Tieanbacyeletar Boaykdeyclykar bocyclil", 5
-"carbocycl Q" . bo ld G ~herej.n_ . ar | phatic ring
ystem rvi nSFRPGUERSTY S IR E- "k e BORS S hedtd R

"car bocycl yaliphatiborimy cystem hawdmnigothekectowhetiiosers alentairad or

partially upsaturated | so referg to.rin hat_are optional

substi t ut ed. fo%?HB?t‘é‘F?é’Wé‘yl&ocy_cF&rwgiE cycl§A=2e %%?r%ocf{"l 0", or
"carbocycl i ®cazbseytlitet dthetdHaih daitarakB@s ok hphred £ Iy Sathaturadedy,0r nore
aromatic or nonaromatic rings, such as in a decahydronapht hyl or

t et r ahydr on@pRPhFELCTR R TiRge thatc areorrhdrmrlly althacHHt®d-i s on the

aliphati§ iR terms “carbocycle”, “carbocyclyl”, “carbocyclo”, or
*carbocyclic” also include aliphatic rings that are fused
to one or more aromatic or nonaromatic rings, such as in
a decahydronaphthyl or tetrahydronaphthyl, where the
radical or point of attachment is on the aliphatic ring.

1s The term “aryl” used alone or as part of a
larger moiety as in ®aralkyl”, “aralkoxy”, or
*aryloxyalkyl”, refers to aromatic ring groups having
five to fourtgén members, such as phenyl, benzyl,
phenethyl, 1-naphthyl, 2-naphthyl, l-anthracyl and 2-

20 anthracyl. The term “aryl” also refers to rings that are
optionally substituted. The term “aryl” may be used
interchangeably with the term “aryl ring”. “Aryl” also
includes fused polycyclic aromatic ring systems in which
an aromatic ring is fused to one or more rings. Examples

25 include 1-naphthyl, 2-naphthyl, l-anthracyl and 2-
anthracyl. Also included within the scope of the term
*aryl”, as it is used herein, is a group.in which an
aromatic ring is fused to one or more.non-aromatic rings,
such as in an indanyl, phenanthridinyl, or

30 tetrahydronaphthyl, where the radical or point of

' attachment is on the &aromatic ring.

The term “*heterocycle”, “heterocyclyl”, or

*heterocyclic” as used herein includes non-aromatic ring



15 The term"aryl" used alone or as part of a larger noiety as in
"aral kyl ", "aral koxy", or "aryloxyalkyl", refers to aromatic ring groups
having five to fourteen nenbers, such as phenyl, benzyl, pheneth?ﬂqu2W5

1- napht hy ht hyl, 1-anthracyl and 2 20 anthracyl "aryI al so
refers t&kp'%aggﬁhat are optionally substltuted The télﬂﬁﬁ§ﬁ§ﬁ& may be
used interchangeably with the term™"aryl ring". "Aryl" also includes fused
pol ycyclic aromatic ring systens in wahgh an aromatic ring is fused to one
or nore rings. Exanples 25 include 1-naphthyl, 2-naphthyl, 1-anthracyl and

2- ant hracylyséemns haeinglefiiwe tho fduireesaopembérs hepteferablar Wive as it is

used herein, is a gtoup, in which an aronatic r is fu d t.0 one or nore
non- ar omat i £°r FABs, 18 SYRIC qhé”#h‘&huwﬁﬁa Ay g ﬁﬂEh%ﬁ?hrP%ﬁé%ﬁ ¥ ozg

tetrahydrongphiebul, ¥beré&adierdpadiced by’ aPREBErShtonrt da@RN i $,0n the
aromatic ring. The term heterocycle", "heterocyclyl", or "heterocycllc" as

used her ei noEn8k udBxamples frhatenaayglicl rémps 2buslwe 0352789
To T o HAatddas 24Pt £IEd M ok el0ebPUR LER0 KEIBRISatheher a0 Y [ Ve

to ten, In one or nore i car bons erabl’y one olr, are each
repl aced byya, hEtEeuaahyﬂznﬁﬂranyﬂy sepetmahﬁdrﬁfﬂmﬁng,cﬁ het er ocycl.ic rings

I ncl ude 3-1 I m dazol.- ubsti t ut d) 2- 0X0- benzi m dazol - 3- vyl
2-t etrahydr r ranydropyrany
hyd ?ﬁgraﬁyﬁr %Y’Eae'fﬂahfd &t&%@ﬁpﬂaﬁ‘% #vd B
3-tetrahydr eaztanyam raxi}ﬂl,r ahy,dcaibaayhnyl 1. 81, 3phd)miﬁmdny1[,l 3]
-di t hi.ol any 1,3]-di oxanyl, 2- tetrahggrothlo hen |, 3 10

tetrahydrotﬂ?oﬁ% TﬁﬁWQ%HYdIQt PBRERY yl3 4: mor phol i nyl ,
2‘th'0”96phEEtE¥hydf%EﬁHé§HHﬂ@h9|Qﬂhbrpﬁollnyl 3-morpholinyl, 4-

morpholinyl, 2-thiomorpholinyl, 3-thiomorpholinyl, 4-
thiomorpholinyl, l-pyrrolidinyl, 2-pyrrolidinyl, 3-
- pyrrolidinyl, l-piperazinyl, 2-piperazinyl, 1-
piperidinyl, 2-piperidinyl, 3-piperidinyl, 4-piperidinyl,
15_ 4-thiazolidinyl, diazolonyl, N-substituted diazolonyl, 1-
phthalimidinyl, benzoxanyl, benzopyrrolidinyl,
benzopiperidinyl, benéoxolanyl, benzothiolanyl, and
bénzothianyl. Also included within the scope of the term
*heterocyclyl” or ‘hetefocyclic", ag it is used herein,
20 is a group in which a non-aromatic hetercatom-containing
ring is fused to one or more_aromatic or non-arocmatic
_rings, such as in an indolinyl, chromanyl,
'Aphenanthridinfl, or tetrahydioquinolinyl, where the
radical or point of attachment is on the non-aromatic
25 hetercatom-containing ring. The term “heterocycle”,
*heterocyclyl”, or “heterocyclic” whether saturated or
partially unsaturated, alsoc refers to rings that are
. optionally substituted.
; The term ‘heteroaryl;, used alone or as part of
30 a larger moiety as in “heteroaralkyl” or
*heteroarylalkoxy”, refers to heterocaromatic ring groups
having five to fourteen members. Examples of heteroaryl

rings include 2-furanyl, 3-furanyl, 3-furazanyl, N-



t hi onor phol i nyl, 1-pyrrolidinyl, 2-pyrrolidinyl, 3- pyrrolidinyl,
1- pi perazi nyl, 2-piperazinyl, 1- piperidinyl, 2-piperidinyl, 3-piperidinyl,
4-piperidinyl, 15 4-thiazolidinyl, diazolonyl, Nsubstituted di azoln$ap, 196

pht hal i m di n I bhenzoxanyl, benzopyrrolidinyl, benzopipgLidi
benzoonaHVPX"ﬁgﬁ§othiolanyI, and benzothianyl. Al so ingéhﬁgﬁxéﬁ?hin t he

scope.of the term *heterocyclyl"” or "heterocyclic", as it is used herein,
20 is a group in which a non-aromatic hgjeroatomcontaining ring is fused
to one or nore aromatic or non-aromatic rings, such as in an indolinyl,
chromanyl, phédessiyl,dizvimidarol gl | adyiviDiakdIeil,NE-imidazelyne 3+ adi cal or
poi nt of attachnent_is on .the nogyirona {ic 25 _heteroatom,contajning ring.

The tern1"he%%9¥ﬂ5ﬂ9¥§“ 4-igOKBERLYLy yP 1ot dler SePXROdaZ@h¥L ne? - sat ur at ed
or partial | g 4@saidtAL, e%—o@:‘a%@l?if eEsoié’zélﬁg,s s Rah 3091, 0?1' onal l'y

substituted. The tern1"heteroary used al one or as paft o 30 a larger
moi ety as |antmn¥¥lxu2ﬁHVFK°1U1, 3hn¥¥¥c%v$mzﬂﬂpxnﬂ201wéﬂeﬂs to

het er oar rau our nber | es of
het er oary %%ggﬁglﬁd§®fag ny|5 é$¥d%6 % %§%FSUEZa%y§yrEﬁ§gpSEP 2005
g[}028062r8?2Eﬁﬁ}iﬁiﬁ@ﬂSl?Sbyriﬁidymldﬂfpwﬁd%?d?w ﬁBd@?QFﬁhgiﬂylg1ﬂazFlrl i
-im dazoly azo 0Xxazo, i soxazoly oxadi azol y -
oxadi azol yl , t@“%&%k ﬁl&%a}xfy|5 %hiéﬁﬁiﬁ%ﬂ S-fetzezpdyiy 2o. pyrrolyl,

3-pyrrolyl, éri?&’i@lzﬂ yls,-t%lézaxwz oh YEni Sayply,r _@Z@h&llenya p)éhh:samﬁx pyri dyl ,
4-pyridyl, -pyrim E yrimdyl, 5-pyrimdyl, 3-pyridazinyl, 2-
t hi azol yI , @mmolﬁat Paﬁetwenzlt é%%manyL findgivlyi |

5-triazaly!, qRsddd £, benkBLEdYko1§R! D&Mt hiazolyl,

benzooxazolyl, benzimidazolyl; isoquinolinyl, indazolyl,
isoindolyl, acridinyl, or benzoisoxazolyl. Also included
within the scope of the term “hetercaryl”, as it is used
herein, is a group in which a hetercatomic ring is fused

15 to one or more aromatic or nonaromatic rings where the
radical or point of attachment is on the hetercaromatic
ring. Examples include tetrahydroquinolinyl,
tetrahydroisoquinolinyl, and pyrido[3,4-dlpyrimidinyl.
The term “*hetercaryl” also refers to rings that are

20 optionally substituted. The term “*hetercaryl” may be

" used interchangeably with the term “hetercaryl ring” or
" the term “*hetercaromatic”.
An aryl (including aralkyl, aralkoxy,

aryloxyalkyl and the like) or heteroaryl (including

25 heterocaralkyl and heteroarylalkbxy'and the like) group
may contain one or more substituents. Examples of
suitable substituents on the unsaturated carbon atom of
an aryl, heteroaryl, aralkyl, or heteroaralkyl group
include a halogen, -R°, -OR°, -SR°, 1,2-methylene-dioxy,

30 1,2-ethylenedioxy, protected OH (such as acyloxy), phenyl
(Ph), substituted Ph, -O0(Ph), substituted -0(Ph},
-CH,; (Ph), substituted -CH3(Ph), -CH;CH:(Ph), substituted
-CH;CH; (Ph), -NOz, -CN, -N(R°)z, -NR°C(O)R°, -NR°C(O)N(R°),,



benzi m dazol yl , benzot hi enyl, benzofuranyl, indolyl, 10 quinolinyl,

benzotri azolyl, benzothiazolyl, benzooxazolyl, benzim dazolyl,

i soqui nol i nyl, indazolyl, isoindolyl, acridinyl, or benzoi soxazol yp1 SBP a9
included wthin the scope of the term"heteroaryl™, as it | her ei n
is a groulYOBMEPEh a heteroatomic ring is fused 15 to Jﬂ@”ﬁﬁ’?‘g aromatic
or nonaromatic rings where the radical or point of attachnent is on the
heteroaromatic ring. Exanples includeqjetrahydroquinolinyl,

t et rahydroi soqui nolinyl, and pyrido[3,4-dl pyrimdinyl. The term

“het er oaryl LypbE@RPef SRRPNROC{ONDS LRRENECYOI N (RPf ], ONMRPMRENRE i t uted. The
Iy w

term"heteroaryl™ may be used interchangeab wth the term "heteroaryl
ring” or the(bpCi0YRY! 6H@) CHRT (@R®, ARCORY, Crio)RY) ng @)al (RY),, aral koxy,
aryl oxyal kyl and the |like) or heteroaryl (including 25 heteroaral kyl and
het er oar yl aFRE%9Q) BAR zhe -8Bl RER gr oSP2 ) ontHQ) REne-BR°S0aNERYubst i t uent s.

Exanpl es of _suitable substi nts on_the unsaturated carbon atomof an
aryl , heterOEF%QﬂRgrat‘R _S,n{)&éﬁ@t e‘&&?ﬁ)Kﬁ(Rg}buﬁﬁ%m%Rﬁal ogen, -R

sl o s SHEIRICA B\ L A sy ("
-CH2(Ph), ssb3tttedetrofnhyddtgen, CH2euBsPhuted st ivdngubdtit@da@H2( Ph), - NO2,

-CN, -N(R)2, -NRC(OR -NRC(ON(R)2, | .21 SEP 2005 02/ 062789
PCT/ uso(lléleéipg%lé-mgaﬁ N&iﬂ%@éﬁ’(ﬁe)’-‘lﬁe -RefeFeRGl 9 R) 2, - NRNRCO2R

-0 A O R netetBey&RE £13g,Rphe Righﬂ CalbstfedtBa H,R-0dpn); OC(O N(R) 2,
-S(0) 2R, -SA2N(R)2, -S(OR, - I?SO N( 22, - _ _
substituted -O(Ph), -CH;(Ph}, or substituted -CH.(Ph); y
10 is 0-6; and V is a 1inkef group. Examples of
substituents on the aliphatic group or the phenyl ring of
R° include amino, alkylamino, dialk?laminé, aminocarbonyl,
halogen, alkyl, alkylaminocarbonyl, dialkylaminocarbonyl,
alkylaminocarbonyloxy, dialkylaminocarbonyloxy, alkoxy,
15 nitro, cyano, carboxy, alkoxycarbonyl, alkylcarbonyl,
hydroxy, haloalkoxy, or halocalkyl.

" An aliphatic group or a non-aromatic
heterocyclic ring may contain one or more substitueﬁts.
Examples of suitable substituents on the saturated carbon

20 of an aliphatic group or of a non-aromatic heterocyclic
ring include those listed above for the unsaturated
carbon of an aryl or hetercaryl group and the following:
=0, =S, =NNHR', =NN(R'),, =N-, =NNHC(O)R’, =NNHCO;(alkyl),
=NNHSO; {(alkyl), or =NR', where each R’ is independently"

25 selected from hydrogen, an unsubstituted aliphatic group
or a substituted aliphatic group. Examples of
substituents on the aliphatic group include amino,
alkylamino, dialkylamino, aminocarbonyl, halogen, alkyl,
alkylaminocarbonyl, dialkylaminocarbonyl,

30 alkylaminocarbonyloxy,'dialkylaminocarbonyloky, alkoxy,
nitro, cyano, carboxy, alkokycarbonyl, alkylecarbeonyl,
hydroxy, haloalkoxy, or haloalkyl. |



-NRSO2R, -C(=S)N(R)2, -C(=NH)-N(R)2, -(CH2)YNHC(O R, 5 -(CH2)yNHC(O) CH(V-R)
(R); wherein each Ris independently selected from hydrogen, a substituted
or unsubstituted aliphatic group, an unsubstituted heteroaryl or 15 ﬂ 5
heterocycllc rin phenyl (Ph), substituted Ph, -Q(Ph), _substitute E; F%
-CcH2( Ph) , W %htuted _CH2(Ph): y 10 is 0-6: and v | SCYOHRW o oup.
Exanpl es of substituents on the aliphatic group or the phenyl ring of R

i ncl ude am no, al kyl am no, dial kyl am ngg-am nocar bonyl, hal ogen, al kyl,

al kyl am nocar bonyl , di al kyl am nocar.bonyl, al kyl am nocar bonyl oxy,
diaIkylaninocarbonylOSy;taﬂIE»qubsﬂiuwehta ohyane, nterdmay , ofilk axopsar bonyl ,
alkylcarbonyl hal qal ko qQr bhal oal kyl Lliphatic group or a
non- ar onat | GTIREE gs\éﬁa}‘%cqu gc&H‘FEPﬁeon%y'or l\ﬁ&'z su‘[f'séq)tRuent s.

Exanpl es of _wzkabl,@(wbqb)ﬁuemcs(d)m@pow,ur gbg@ c %ﬁ (89 ,0f an aliphatic

group or of non-aromati c heterocyclic ring incl ude those I'i sted above for
t he unsatur a@é&s)b‘éﬁﬁm of (=¥HLTN (R, h@@rdﬁ $P:2R o whexednt gachoRl owi ng:

or =N, SundPe 1BAReRPEY el s e L B ARNNERE A U dnnart e e

unsubsti i t ut exroalp, phasubstg.’ctuq[ed (arli@hamhs:t 'grut:pd plhéqnjrfat(ml)group Exanpl es of
substituents

i al kyl am @B RBEER iy - FE g B ehrFed 0 P e ERbony

di al kyl am negdvghatited SGAlPkY, aarnaﬁaumﬂwé@ﬁutea QiétBé'z@@rWCai-bonW OXY,
al koxy, nitro, cyano, carboxy, al koxycar boE%B al kyl carbonyl, hydroxy,
hal oal koxy, BSteRee¥siks|Ting OWSQ of F et onudde 51031 - 15-

10 aliphatic group or the phenyl ring include amino,
alkylamino, dialkylamino, amiﬁocarbonyl, halogén, alkyl,
alkylaminocarbonyl, dialkylaminocarbonyl,
alkylamlnocarbonyloxy, dlalkylamlnocarbonyloxy alkoxy,
nitro, cyano, carboxy, alkoxycarbonyl alkylcarbonyl,

15 hydroxy, haloalkoxy, oxr haloalkyl.

— The term *linker group” or *“linker” means an
organic moiety that connects two parts of a compound.
Linkers are typically comprised of an atom such as oxygen
or sulfur, a'unit_such ag -NH-, -CH;-, -C(0)-, -C(O)NH-,

20 or a chain of atoms, such as an alkylidene chain. The .
wolecular mass of a linker is typically in the range of
about 14 to 200, preferably in the range of 14 to 96 with
a length of up to about six atoms. Examples of linkers
include a saturated or unsaturated C;¢ alkylidene chain

25 which ig optionally substituted, and wherein one or two
saturated carbons of the chain are optionally replaced by
~-C(0)-, -C(0)C(0)-, ~CONH-, -CONHNH-, -COz~, -OC(0)-,
-NHCO;~-, -0-, -NHCONH-, -OC(O)NH-, -NHNH-, -NHCO-, -S-,
-80-, -80,-, -NH-, ~SO;NH-, or -NHSO,-.

30 The term “*alkylidene chain” refers to an
optionally substituted, straight or branched carbon chain

that may be fully saturated or have one or more units of



Sui tabl e substituents on the nitrogen of a non aromatic heterocyclic ring
include -R, -N(R )2, -C(OR, -C2R, -c(0)C(OR -C (O CH2C (O R,
-S®2R, -S02N (R+) 2, -C(-S)N(R )2, -C(=NH)-N(R )2, and -NR S2R ; mhéFreilih
each R 5 is inde endently sel ected from hydrogen, an abhphatic Proup, a
substit ut W@ %4%T4Lt i ¢ group, phenyl (Ph), substituted PIETUSSUBST
substituted -Q Ph), CH2(Ph), substituted CH2(Ph), or an unsubstituted

het eroaryl or -heterocyclic ring. Exanpges of substituents on the 10

ali phatic group or the phenyl ring include am no, alkylam no, dialkylam no,
am nocar bonyhgatatagbon . almd ,Optdicopll asubstitbentys , axk s demcribedr bonyl ,

al kyl am noc bony oxy é@% am nocar bonyl oxy, al koxy, nitro, cyano,
car boxy, ?%Qvﬁa BBH@? éﬁ @é?@gﬁ P 15 hydr oxy, hal oal koxy, or

hal oal kyl . The term "Ai fduisirgtddn’ ofr sﬁbsﬂke.ﬁentm&rﬂiam@aa&bc noi ety
t hat connects two parts of a conmpound. Linkers are plcally conprlsed of

an at om sucRerEBigsilhe oty diff much a gewbimsaeionsre B igHa- , -C(O) -
-C(O NH-g 291:951%l 8{33&1‘% i ot Wea%HfSP e%8o %ﬁ&yl 'zgeékf'a @g The

nol ecul ar mass o s typically In range o out 14 to 200,
preferably bamphundamgechﬁmxbahly §eawibhe compomend ¥ ane tin whach si x at ons.

Exanpl f Cl kyl i d
chain 95 wntBR FEeR1ed ] etiE-RR il BbE e ot iR Riat Y Slreked PR (ot at e
car bons of kégtcaalél @é@%ﬂtﬁl&aldfyme?& 8&9%% 1&( @1&1 abéé@&(ﬁ - CONK-,
- CONHNH- | oC( O) - -0- O NH . - NANH-

-NECO-, -5- mowisa;re o@ther Mhemlcs@mwea@tivwmltmsrhéoream

"alkylig gggtn 'wégﬁws to an optionally substituted, straight or
branched cairbon chain that may be fully saturated or have one or nore units

of 21 SPP ?N5 Unlese otherwise stated, structures depicted
herein are also meant to include all stereochemical forms
of the structure; i.e., the R and 8 configurations for
each asymmetric center. Therefore, singlé stereochemical

15 isomers as well as enantiomeric and diastereomeric
mixtures of the present compounds are within the scope of
the invention. Unless otherwise stated, structures
depicted herein are also meant t¢ include compounds which
differ only in the piesence of one or more isotopically

20 enriched atoms. For example, compounds having the
present structures except for the replacement of a
hydrogen by a deuterium or tritium, or the replacement of
a carbon by a ¥C- or C-enriched carbon are within the
écope of this invention.

25 Compounds of formula I or salts thereof may be
formzlated into compositions. In a preferred embodiment,
the composition is a pharmaceutical composition. In one
embodiment,'the composition comprises an amount of the
protein kinase inhibitor effective to inhibit a protein

30 klnase, particularly Aurora-2, in a biological sample or

o in a patlent Compounds of this invention and
pharmaceutical compositions théreof, which comprise an

amount of the protein kinase inhibitor effective to treat



WO 02/ 062789 PCT/USQO /51031 -16- unsaturation. The optional substituents are
as described above for an aliphatic group. A conbination of substituents or
variables is permssible only if such a conbination results in a 5 s6&blH5
or chem cally feasible conpound. A stable conpound or chem cally feasible
conmpound W@0H278n whi ch the chemical structure is not PEUBSNIEM3 al |y
altered when. kept at a tenperature of 40 C or less, in the absence of

moi sture or other chemcally reactive gpnditions, for at 10 |least a week.
Unl ess otherw se stated,” structures depicted herein are also neant to

el ude al | oft SEEAGNCHr MurbPhUP-n@did s YU dnefa the R and S

configurations for each asymetric center. , single stereochem ca
15 i soners phaywmadeutsiaaldyt poreptabledcarniier egdievant, noxt ures of the.

present co are Wt hi pe.of__the invention. Unless otherw se
stated, st Fﬁ%ﬁgﬁ% maﬁ)\?b& éfgrhgf%?%gaf%r aef‘%rﬁrffrﬁa%{l(?ni EE’I fide conpounds
which diffgatbety. in the presence of one or nore isotopically 20 enriched

atons. For exanple, conpounds having the present structures except for the
repl acefent of ‘a hy Ippshedk PR rihif choventiomredrtefet® edl acenent of

a carbon by R3E o't reat$ngNbt IR tRgiscope of this
I nventi on. nﬁ Corrp%uncfse of ?ormj a X%%I%%‘#%o? Fﬁgglég‘g&forwl at ed
i nt o conposiliseare witha apr Ahcerad? ciuvidbitton, whilth eetbodition is a

o RC Sk S SRl e TR ol IBgR HROR A CH o 053 o1
Ki nase, partieatmsity aAcherapéuticablpi«ffigitciate anicpne 6 ain a patient.
COnpouqﬂ§ 9@0&5@53' Q&?Q&&%ﬂlgnf or a pharmaceutical composition

thereof.

The term "Aurcra-2-mediated disease™ or
"Aurora-2-mediated condition", as used herein, means any
disease or other deleterious condition in which Aurora is

15  known to play a role. The terms "Aurora-2-mediated
diseage™ or "Aurcora-2-mediated condition" aldo mean those
diseases or conditions that are allevliated by treatment
with an Aurora-2 inhibitor. Such conditions include,
without limitation, colon, breast, stomach, and ovarian

20 cancer. '

Another aspect of the invention relates to-
inhibiting Aurora-2 activity in a biological sample,
which method comprises contacting the biological sample
with the Aurora-2 inhibitor of formula I, or a

25 composition thereof. .

' Another aspect of this invention relates to a
method of inhibiting Aurora-2 activity in a patient,
which method comprises administering to the patient a
compound of formula I or a composition comprising said

30 compound.

Another aspect of this invention relates to a
method of treating or preventing a GSK-3-mediated disease

with a GSK-3 inhibitor, which method comprises



pharmaceutical conpositions thereof, which conprise an anount of the
protein kinase inhibitor effective to treat 2 1 SED 2@» WO 02/ 062789

PCTI USO01/ 51031 -17- or prevent an Aurora-2-nediated condition and a1 8EP 2005
pharmaceutical | y acceptable carrier, adjuvant, or vehicle be

f or mul atéﬂ’?wz'éam nistration to a patient. 5 Another 5%%%”(1’5 Lthis
invention relates to a nethod of treating or preventing an
Aurora-2-medi ated disease with an Aurgya-2 inhibitor, which nethod
conprises admnistering to a patient in need of such a treatnent a

therapeut i Caddinigfitleeghigy an&DEai:i@ﬁt Al heRIMREURACH! af QrBitmedt ¢ 2
pharnaceutlcal conposi tion ereof . The term "Aurora-2-nedi at ed di sease" or

" Aur or a- 2- neeprarentdeadilyi sffechive sapunty éflfn a genpsundyof dfeamtld or ot her

del eteri ousy Ehg BeWls 681 g_ wigto play a role. The terms
" Aur or a- 2- nedggte Slsegse# Aﬁéﬁéora- ated ‘condition" al so nean
those diseases or c@hdi teoms PGsmhzﬁmedﬂdheﬂldﬁeéabg"tbeaI@EKH3 with an

Aur or a- 2 |nh| jtor. h. conditions i ude, w thout I|n1tat|on col on,
breast | Iat GOBAAFEOR" . oS iz Betalny B ey BbE: Abeat G ont | on

relates to o HEY RiellcRBrABLAT BoRdREL 4N ISy drtd lahohﬁgbﬁabsﬁamt@ whi ch
met hod conprises contacting the biological sanple wth the Aurora-?2

i nhi bi tor Jmaws ¥9 R1RY 8rrales c¥ghodisegsesherespndiphorher aspect of this
hvention [l S, ! 91 8nolfe! 108 Ol S %@eéuraiahala&pgﬂ ty in a patient,

whi ch neth conprises administering to atien
disease, Huntington’s Disease, Parklnson 8 Disease, AIDS-

10 associated dementia, amyotrophic lateral sclerosis (AML),
multiple sclerosis (MS), schizophrenia, cardiomycete
hypertrophyi_fﬁgprfusion/ischemia, and baldness.

One aspect of this invention relates to a
method of enhancing glycogen synthesis and/or lowering

15 blood levels of glucose in a patient in need thereof,
which method comprises administering to the patient a
therapeutically effective amount of a compound of formula
I or a pharmaceutical composition thereof. This method
is ‘especially useful for diabetic patients. Another

20 wmethod relates tb inhibiting_the production of
hyperphosphorylated Tau protein, which is useful in
Vhalting or slowing the progression of Alzheimer’'s
disease. Another method relates to inmhibiting the
phosphorylation of B-catenin, which is useful for

25 treating schizophrenia.

Another aspect of the invention relates to
inhibiting GSK-3 activity in a biological sample, which
method comprises contacting the biological sample with a
GSK-~-3 inhibitor of formula I.

30 : Another aspect of this invention relates to a
method of inhibiting GSK-3 activity in a patient, which
method comprises administering to the patient a compound

of formula I or a composition comprising said compound.



conpound of forrmula |I or a conposition conprising said 30 conpound. Anot her
aspect of this invention relates to a nethod of treating or preventing a
GSK- 3-medi at ed di sease with a GSK-3 inhibitor, which nmethod conpr ifgesPVills
02/ 062789 21 SEP 2005 PCT/USO01/51031 -18- administering to a patient in
need of SWOW2862f$eat ment a therapeutical ly effective agﬁwolﬁrﬁoﬁ conpound
of formula | or a pharmaceutical conposition thereof. The terns

" GSK- 3- nedi at ed di sease"- or " GSK- 3- 5_&@di ated condition", as used herein,
mean any di sease or other deleterious condition or state in which GSK-3 is

known to play a rol e. ayeResli S8R o t8ARA1hiAA810h NEd 1R Wd lFoUt
limtation, diabetes, Al zheinmer's disease, Huntington's Disease,

Par ki nson' s Meithedsef hresting 035 Rueyead issman €Y 2 angdiatopshidd seaser al
sclerosis ( . tip Si [ |2, cardiomycete
hyper t rophy%épgr glt#scl %n#@?s%#etﬁnﬁg, %&%ﬁegﬁess& Jl(;:\fé::té'sgg)lect of this

i nventi on r eldatied sterang ned heo padfiemthdmc negdgbfcegen = \mntdatmentamd/ or

| owering_ 15.bl ood ve of gl ycose .in-a patient in need er eof , whi ch
met hod cérrp%t@éépﬁa tfi éf%r‘?;%ct%&vﬁ@mﬁ’é‘ﬁteﬁ a c?‘ﬂ%?‘é"ﬁitﬂﬁt P fect i ve
anmount of ajcesPaupHaghad@litidadl donPosdthbar gReesbfcal conposition thereof.
This nmethod isespecially useful for diabetic patients. Another 20 nethod

rel ates to inhibitingThdetermsy G0 K7 -Bedipkpdr pheepse \at"€@KT20 prot ei n,
N1 Lo gtiahl Dol SepUsRa pateltosiese g bl
D- cat eni n, wthebr deletefidud wondition in whigh CDK—ZE) is F;cnov}rlz to
10 play a role. The terms "CDK-2-mediated disease" or "CDK;
2-mediated condition" also mean those diseases or
'-condif;ions that are alleviated by treatment with a CDK-2
inhibitor. 8Such conditions include, without limitation,.
cancer, Alzheimer’s disease, restenosis, angiogenesis,
15 glomerulonephritis, cytomegalovirus, HIV, herpes,
psoriasis, atherosclerosis, alopecia, and autoimmune
diseases such as rheumatoid arthritis. See Fischer, P.M.
and Lane, D.P., Current Medicinal Chemistry, 7, 1213-1245
(2000) ; Mani, 8., Wang, C., Wu, K., Francis, R. and
20 Pestell, R., Exp. Opin. Invest. Drugs, 9, 1849 (2000);
Fry, D.W. and Garrett,. M.D., Current Opinion in
Oncologic, Endocrine & Metabolic Invéstigational Drugs,
2, 40-59 (2000). '
Another aspect of the invention relates to
25 inhibiting CDK-2 activity in a biological sample or a
patient, which method comprises administering to the
patient a compound of formula I or a composition
comprising said compound. '
Another aspect of this inventi_on relates to a
30 method of treating or preventiﬁg’én ERK-2-mediated
diseases with an BERK-2 inhibitor, which method comprises

administering to a patient in need of such a treatment a



25 treating schizophrenia. Another aspect of the invention relates to
Inhibiting GSK-3 activity in a biological sanple; which nethod conprises
contacting the biological sanple with a GSK-3 inhibitor of fornulla $EP Hh
Anot her aspect of this invention relates to a nethod of inhibiting GSK-3
activity WOHOHAMi ent . which nmethod conprises adnini st BEFHFPA¥ he pati ent
a conpound of fornmula X or. a conposition conprising said conpound. 21 SEP
2005 WO 02/ 062789 PCT/ US01/51031 -19-_gnother aspect of this invention
relates to a method of treating or preventing a CDK-2-nedi ated disease wth

a CDK-2 i “htﬁéi@ﬁeuﬂ!&élﬁy”@f&%@ti@@éhé@ﬁt SEITd odRiun@0 JEO FB-RALAENT 1N
need of such a treatnent 5 therapeutically effecfive anount of a conpound

of formul a II°6raepkﬁﬁﬂﬁﬁﬁﬂﬁmgﬁéaP°@Bﬁﬁb§i?¢cﬁhﬁﬂﬁﬂﬁeof _The terms

" CDK- 2- nedi at ed di se L q?ﬁﬁg wpas_used herein,
mean any di sease or ﬁ% CDFerlous con on |n i C -2 1s known to
10 play a rnbéiaﬂ&ﬁedandntibﬁDK dsnudedt belretis asseil’ amy dEBkase- ordi at ed
conditiqn" aJso t hqse di segases or ondi t ns t at are al | evi ated by
treatne%? m?%ﬁeﬁqﬁgi%E?rﬁqm§lﬁPP§F 1§Bchn6§h&éh ¥e, tqi PhdYt
limtation a r&PéCerrheé\teitisM®ERR- dkﬁééﬁétedfﬁﬂéﬁﬂﬁﬂﬂsoraﬁﬂRRQQDESI5 15
glonerulonephrltls cytonegaIOV|rus H vV, herpes psori asi s,

at her oscl erBefiated ganditionsjakgponeannthoss sigeases ok, as r heurat oi d
1213 1245 {29 gi% nat e, BT%evREeg By o iRl M R st )|,
R, Exp. Opimhil 1 Slmhggongltiens :(mm)e, vithoup, WMimdhdtBanyrett, MD.,
CurrenHin gaﬁﬁ%f[‘stroke, diabetes, hepatomegaly, cardiovascular
disease including cardiomegaly, Alzheimer’'s disease,
cystic fibrosis, viral disease, autoimmune diseases,
atherosclerosis, restencsis, psoriagis, allergic
disorders including asthma, inflammation, neurological
15 disorders and hormone-related diseases. The term
*cancer” includes, but is not limited to the following
cancers: breast, ovary, cervix, prostate, testis,
genitourinary tract, esophagus, larynx, glioblastoma,
neuroblastoma, stomach, skin,,keratoacanthoma, lung,
20 epidermoid carcinoma, large cell carcinoma, small cell
carcinoma, lung adenocarcinoma, bone, colon, adenoma,
pancreas, adenocércinoma, thyroid, follicular carcinoma,
undifferentiated carcinoma, papillary carcinoma,
seminoma, melanoma, sarcoma, bladder carcinoma, liver
25 carcinoma and biliary passages, kidney carcinoma, myeleid
disorders, lymphoid disorders, Hodgkin’s, hairy cells,
buccal cavity and pharynx (oral), lip, tongue, mouth,
pharynx, small intestine, colon-rectum, large intestine,
rectum, brain and central nervous system, and leukemia.
‘30 ERK-2 protein kinase and its implication in various
diseases has been described [Bokemeye; et al. 1996,
Kidney Int. 49, 1187; Anderson et al., 1990, Nature 343,
651; Crews et al., 1992, Science 258, 478; Bjorbaek et



Oncol ogi ¢, Endocrine & Metabolic Investigational Drugs, 2, 40-59 (2000).
Anot her aspect of the invention relates to 25 inhibiting CDK-2 activity in
a biological sanple or a patient, which nethod. conprises adn nistger §ffg20®

the patient a conpound of fornmula | or a conposition | sai d
compound WO6HE! aspect of this invention relates to aﬁ?%goﬁé{(ﬁgd of

treating or preventing an ERK-2-nedi ated diseases with an SRK-2 inhibitor,
whi ch nmethod conprises adninistering4s a patient in need of such a
treatment a 21 SEP 2005 WO 02/ 062789 PCTI US01/51031 -20- therapeutically

ef fective aabuntigds,a omdedndchemt c27e) aLsdesyr ReupkaetBaR U} | T$d4 ,cOMposition
t her eof . Theﬁtﬁrms " ERK- nmedi, at ed gi sease" or. "ERK- nedi ated. condition", as
used her ei nC&Ehn 8yl 074 82ANGRAKA B AL ge| T8 Med -c 6/t PERL i n- whi ch ERK
is known to19] aos B RAliGgedlA bErEE. TS 2 oHell @kcd1di S8858" phbe. ERK- 2-

nedi at ed condition' also nean those di seases or conditions that are

al | evi at ed N§tlr ArabntSaij-t FS3 BRK-PO95hhiQiiver. esueh.cor8P5i ons i ncl ude,

wi thout Jim [ 1Q GANEQh7 S Kk [ te a aly :
cardi ovagsc%%‘?é' ﬁhsce'ase |'n% ﬁgil'ngégész&%nglg%'yﬁogpgﬁe%gg?gé' |%9e3a'se, cystic
fibrosis, vSehénak WASe 16561 oFraynandliMeatas, 193t7hecancker Ress,57,est enosi s,

psoriasis, allergic disorders in I n thma, inflapmatjon, neurol ogical
15 di sorde_rgz%t;nch"‘r’r'(ﬂrﬁﬁ'ﬁé‘- F I_ﬁied g#é-g’aégscals e JR¥ERE - egnc%?“_"l ncl udes, but
is not |inmyeshdrel e all, 00089, AANGES RedHi®aSlcelQVBbY. BEbY] a6 ,prostate,
testis, genitourinary tract, esophagus, |arynx, glioblastom,

neur obl ast oh#®1 st omach, skin, keratoacanthoma, | ung,
10 Another aspect of the invention relates to

‘inhibiting ERK-2 activity in a biological sample or a
patient, which method comprises administering to the
patient a compound of formula I or a composition
comprising said compound.

15 Another aspect of this invention relates to a
method of treating or preventing an AKT-mediated diseases
with an AKT inhibitor, which method comprises
administering to a patient in need of such a treatment a
therapeutically. effective amount of a compound of formula

20 I ora pharmaceutical composition thereof.

Thé terms “AKT-mediated disease” or “AKT-
mediated condition”, as used herein, mean any disease or
other deleterious condition in which AKT is known to play
a role. The terms “AKT-mediated disease” or “AKT-

25 mediated condition” also mean those diseases or
conditions that aré alleviated by treatment with a AKT
inhibitor. 2AKT-mediated diseases or conditions include,
but are not limited to, proliferative disorders, cancer,
and neurodegenerative disorders. The association of AKT,

30 also known as protein kinase B, with various diseases has
been described [Khwaja, A., Nature, pp. 33-34, 1590;
Zang, Q. Y., et al, Oncogene, 19 2000; Kazuhiko, N., et

al, The Journal of Neuroscience, 20 2000].



20 epidernoid carcinoma, |arge cell carcinoma, small cell carcinoma, |ung
adenocar ci noma, bone, col on, adenomm, pancreas, adenocarcinonma, thyroid,
follicular carcinoma, undifferentiated carcinoma, papillary carci @daréaf 7005
sem nonmm, nel anoma, sarcoma, bl adder carcinoma, |iver 2? r.cinonma and
biliary phedy¥2B8® i dney carcinoma, nyeloid disorders, F@ﬁﬁﬁ%ﬁ@ndisorders,
Hodgkin's, hairy cells, buccal cavity and pharynx (oral), lip, tongue,
nout h, pharynx, small intestine, colopzrectum large intestine, rectum
brain and central nervous system and |eukem a. 30 EM2 protein kinase and
its inplication in vahnother dispeate 9fhibebipvenichon i teddhtid@Bokeneyer et al .
1996, Kidney, lnt, .49, 87:,. Anderson_et.al., .1990 ture 343, 651; Crews
et al., 1992?41%5%5?1%% %é%,a%’g’;l j&Pbﬁeé’“S#%’l"%éF? W& 82/ 062789

PCT/ USO1/ 51@3tiend; which hidthod cdiip®liseShetmirid:edBif &c Bause et al .,
1994, Cell 78, 1027; Raingeaud et al., 1996, Mdl. Cell Biol. 16, 1247,

Rai ngeaud ePahientgdgcompRipd©f;formudssIppya CoERgsitdond. Sci. USA 90,
10952; i v %Qﬂ@d é?ﬁD Soc. - Exp: Biol. Med. 210, 162; Moodie et
al ., 198%, 823?%%%%P%6 : 165 ;c&§§? and Ml der, 1997, Cancer Res. 57, 628;
Si varaman et al ., 19%mothed iaspelatyeft th§, idvergrionNrdlatels €0 al ., 1997,
Am J. Respir 1Mol . Biol. 1 5891. 10 Another. as t. of the invention
relates to mFFiH’%I %'Jlf n%r%ﬁ%‘? &6t %\’fie?rﬁn?%n% %i%’f%’gﬁecéﬁa %EESPS patient,
whi ch net hogithnar$sesimibitioy,ewhight methed @sipidesa conmpound of formula |

or a conposition, conprising said c ound. .15 Anot her aspect of this
i nvent i (r)nr:: r@%ﬂg’ééﬁﬁrﬂ};"g e %o_@a&aepfgggfli Ageerohr t% ﬁ&e%ﬁmﬁk"?-?redi at ed

di seasesq therapeutically effective amount of a compound of formula

I or a pharmaceutical composition thereof.

The terms “Src-mediated disease” or “Src-
mediated condition”, as used herein mean any disease or
other deleterious condition in which Sre is known to play

15 a role. The terms “Src-mediated dise&se' or “Src-
mediated condition” also mean those diseases or
conditions that are alle#iated by treatment with a Src
inhibitor. Such condiﬁions include, without limitationm,
hypercalcemia, osteoporosis, osteocarthritis, cancer,

20 symptoﬁatic treatment of bone metastasis, and Paget's
disease. 8rc protein kinase and its implication in
various diseases has been described [Soiiano, Cell, 69,
551 (1992); Soriano ‘et al., Cell, 64, 693 (1991);
Takayanagl, J. Clin. Invest., 104, 137 (1999); Boschelli,

25 Drugs of the Future 2000, 25(7), 717, (2000); Talamonti,
J. Clin. Invest., 91, 53 (1993); Lutz, Biochem. Biophys.
Res. 243, 503 (1998); Rosen, J. Biol. Chem., 261, 13754
(1986); Bolen, Proc. Natl. Acéd. Sci. USA, -84, 2251
(1987) ; Masaki, Hepatology, 27, 1257 (1998); Biscardi,

30  Adv. Cancer Res., 76, 61 (1999); Lynch, Leukemia, 7, 1416
(1993) ; Wiener, Clin. Cancer Resg., 5, 2164 (1999);
Staley, Cell Growth Diff., 8, 269 {(1997)].



wi th an ART inhibitor, which nmethod conprises admnistering to a patient in
need of such a treatnent a therapeutically-effective anmount of a conpound
of formula 20 | or a pharmaceutical conposition thereof. The terns?1 $EP 1005

" AKT- medi_ at ed di sease” or "AKT- nediated condition", as_used herein, nean
any di se¥@O%U¥278t her del eterious condition in which AKKCTDSREEM to play a
role. The terns "AKT-nedi ated di sease" or "AKT 25 nedi ated condition" al so
nmean those di seases or conditions thagz.are alleviated by treatment with a
AKT inhibitor. AKT-nedi ated di seases or conditions include, but are not
limted to, prolifera@nothedi aspdet sof cine einverfyidbmewiadegeper at i ve

di sorders. ggg,gfspciation gt AFT,,30 | so known as protein kinase B, with
various di stRRIRIELAG %G ACkIViFY iy 3 QgicRL SREPIPeOFpR. 33-34, 1990

Zang; Q Y.pagiedt, ﬁmgm@ehoa%&ggﬁé@&%&:ﬁ%ié‘éeriﬁ% t8l tndhe Journal of
Neur osci ence, 20 2000]. 21 SEP 2005 WO 02/062789 PCTI USOL1/ 51031 -22- Anot her

aspect of tPetienters ieapnosnd: ef formyka bf tom@ ARMPeEiitEPny in a bi ol ogi cal

sanpl e a | i conprises admnistering to the patient a
Y cofifl filly 1L RABLARS

conmpoun of a cofposition 5 conprising said-conpound., Anot her
aspect of this inventAmuthes! aspact ocf thdd hiadreritiloheakllagesrtpr&venting a

Src- medi at ed_di seas Wi th a Src_inhibifor, I ¢ch t.hod .c ri ses

adni ni st er i AG-ED ffgftqeéﬁfﬁn?noﬁe%ﬁe%?nm ?%F%ﬁ?tﬁdlglngﬁ%’?%eut ically
effective agDelta®iLdk GRMEBEAEr Pf whDéihethdd HompriaBagmaceuti cal conposition
thereof. The_ternms "Src-nedi ated, di sease" or "Src- nedi ated condition", as

used her ei PAGBEMLEERTING EQs@ BRtient in need of such a treatment a
10 therapeutically effective amount of a compound of formula

I or a pharmaceutical composition thereof.

The terms “*Lck-mediated disease” or “Lck-
mediated condition”, as used herein, mean aﬁy diseasge
state or other deleterious condition in which Lc¢k is

15 known to play a role. The terms “Lck-mediated disease”
or “Lck-mediated condition” also mean tﬁose diseases or
conditions that are alleviated by treatment with an Lck
inhibitor. Lck-mediated diseases or conditions include,
but are not limited to, autoimmune diseases such as

20 transplant rejection, allergies, rheumatoid arthritis,
-and leukemia. The association of Lck with various
diseases has been described [Molina et al., Nature, 357,
161 (1992)). '

Ancther aspect of the invention relates to

25 inhibiting Le¢k activity in a biological sample or a
patient, which method comprises administering to the
patient a compound of formula I or a composition
comprising said compound.

The term "pharmaceutically acceptable carrier,

30 adjuvant, or vehicle"” refers to a non-toxic carrier,
adjuvant, or vehicle that may be administered to a
patient, together with a compound of this invention, and



ot her del eterious condition in which Src is knowmn to play 15 a role. The
terms "Src-nedi ated di sease"” or "Src- nedi ated condition" also nean those
di seases or conditions that are alleviated by treatnent with a Srict SEP 2503
inhibitor. Such conditions include, wthout Iinitation,éggﬁﬁﬁ[ﬁ§4cenia,

ost eopor ¥ R6H8 coarthritis, cancer, 20 synptomatic trk ¢ bone
netastasis, and Paget's disease. Src protein kinase and its inplication in
vari ous di seases has been described [§griano, Cell, 69, 551 (1992);
Soriano'et al.,*Cell, 64, 693 (1991); Takayanagi, J. din. Invest., 104,

137 (1999) whesc dekeki no25déEtesy athed bhaknhdbBogdde8l 28€Hityw 17, (2000);
Tal anonti, J. din. Invest., 91, 53 (1993); Lutz, Biochem Biophys. Res.
243, '503 (th®¥EPL-Rosen, J. Biol. Chem, 261, 13754 (1986); Bolen, Proc.

Nati. Acad. Sci. USApnh84teds ¥patik3fs) 4 KL, t gy, 27, 1257 (1998);
Bi scardi, 30 Adv. Cancer E@s.ﬁx%gﬁ 61 8?%%8?;5L§§§ﬁ€ éﬁkenia, 7, 1416

(1993); W orekerigeiry. stbheetsRes., 5, 2164 (1999); Staley, Cell Gowh
Diff., 8 269 (1997) 2 EP,2005 W0 _02/ 062789 PCT/ U501/.51031 -23- Anot her
aspect Of the invent#gﬁ %%f%l 53(i?qlﬁﬁﬁbﬁﬁpﬁgesrcaﬁc??% P55 bi ol ogi cal
sanpl e or dndladeent without hhiitedionpeeldscallfupest ori etdartshe patient a
conpound of forn%Ia | or a conmposjtion 5 co rLsinf sai d oqppund. Anot her
aspect of tHherep \ieHFf’Bﬁr?H?fgso 37, ENZYPE ogUbFab %a@‘?ﬁgﬁbr Wr&enting an

Lck-medi at g@sdiyseBs6ps vt iaedk 10K doRB ReHOEromh ClatiRd D Qsk conpri ses
adm nisterin 0 a patient in need of such a treatment a 10 therapeutically
effective ﬁ‘gé'ﬂ!:t&f hereppoanf drloodr nBraiva, opringhfeerSuESBEN., conposi ti on

thereohy tears, or other body fluids or extracts thereof.

An amount effective to inhibit protein kinase,
for example, Aurora-2 and GSK-3, is an amount that causes
measurable inhibition of the kinase activity when
compared to the activity of the enzyme in the absence of

15 an inhibitor. Any method may be used to determine
inhibition, such as, for example, the Biological Testing
Examples described below. _

Pharmaceutically acceptable carriers that may
be used in these pharmaceutical compositions are )

20 generally known in the art. Théy include, but are not
limited to, ion exchangers, alumina, aluminum stearate,
lecithin, serum proteins, such as human serum albumin,
buffer substances such as phosphates, glycine, sorbic
acid, potassium sorbate, partial glyceride mixtures of

25 paturated vegetable fatty acids, water, salts or
electrolytes, such as protamine sulfate, disodium
hydrogen phosphate, potassium hydrogen phosphate, sodium
chloride, zinc salts, colloidal silica, magnesium

* trisilicate, poly&inyl pyrrolidone, cellulose-based

30 substances, polyethylene glycol, sodium
carboxymethylcellulose, polyacryiates, waxes,
polyethylene-polyoxypropylene-block polymers,
polyethylene glycol and wool fat.



The ternms Lck-nmedi ated di sease” or "Lck- nediated condition", as used
herein, mean any di sease state or other deleterious condition in which Lck
is 15 known to play a role. The terns "Lck-nedi ated di sease" or 71 SEP 2005
"Lck-nmedi ated condition” also nean those di seases or CFQﬂ@%hgﬁﬁ*that are

al | evi at &0 Patment with an Lck inhibitor. Lek-med dases or
conditions include, but are not limted to, autoi mune diseases such as 20
transpl ant rejection, allergies, rheumioid arthritis, and |eukem a. The
associ ation of Lck with various diseases has been described [Mdlina et al.,
Nature, 357, 161 (199 jcompoeihtonaseecthefpideentniaventionehayes to 25

inhibiting Lck actiyvity in a biological sanple or a _patient, which nethod

conpri ses ahﬁi?ﬁ%%*%ﬁtr%rq‘géfﬁgiypag?ﬁ?ﬁt?%o@d 18Fai5FFTBPa | or a

conp03|t|on%Pféquﬁéprg;y1§udr§@ﬁgpypg.ngggajfngdbggqqggcegéiﬁaiiy accept abl e
ad| uvant h

carrier, ., or vehicle" refers to a non-toxic carrier, adjuvant,
or vehi cl e ehaviamgn Hapd@mtedsrepervedra Tha itemm "psgepkeradft&sa conpound

of thi S'g | el iplle 14 1k Psggg?t%%%'??;@%‘gg%ggoy51031 -24- whi ch

does not deSiroy e pharmacol ogic hereo The term "patient”
i ncl udes huimtramdsculetrgr inara-anbjecliar, Snfhm-tsynovibiol ogi cal sanple", as

R T CNEECRE T MCNCTRITL N A S S
materi al obimd Ntk fdcy@irialBifijécOion or infusion techniques. :
| Preferably, the compositions are administered orally,
10 intrapéritoneally or intravenously.
Sterile injectable forms of the compositions of

this invention may be aqueous or oleaginous suspension.
These suspensions may be formulated according to
techniques known in the art using suitable dispersing or

15 wetting agents and suspending agents. -The sterile
injectable preparation may also be a sterile injectable
solution or suspension in a non-toxic parenterally-
acceptable diluent or solvent, for example as a solution
in 1,3-butanediol. Among the acceptable vehicles and

20 solvents-that may be employed are water, Ringerxr’s
solution and isotonic sodium chloride solution. Imn
addition, sterile, fixed oils are conventionally employed
as a solvent or suspending medium. For this purpose, any
bland fixed oil may be employed including synthetic mono-

25 or-di-glycéridés. Fatty acids, such as ocleic acid and
its glyceride derivatives are useful in the preparation
of injectables, as are natural pharmaceutically-
acceptable oils, such as olive oil or castor oil,
especially in their polyoxyethylated versions. These o0il

30 solutions or suspensions may also contain a long-chain
alcohol diluent or dispersant, such as carboxymethyl
cellulose or similar dispersing agents which are commonly

used in the formulation of pharmaceutically acceptable



extracts thereof; and bl ood, saliva, urine, feces, senen, 10 tears, or
ot her body fluids or extracts thereof. An anpbunt effective to inhibit
protein kinase, for exanple, Aurora-2 and GSK-3, is an anount that? taifs&d)

measurabl e inhibition of the kinase activity when conp e activity
2% Hetheafol

of the ed!?ﬁ%mf % he absence of 15 an i nhibitor. Any e e used to

determ ne inhibition, such as, for exanple, the Biological Testing
Exanpl es descri bed bel ow. Pharmaceuticakly acceptable carriers that may be
used in these pharnaceutical conpositions are 20 generally known in the art.
They i ncl udéoshge fioemmoincludingeendsiona erdhangpessiahaun @acheal um num

st ear at e, Iecithin, se unqgigtei S sucg as @gnan serum al bum n, buffer
subst ances SUTHCR Yp“%%éh%'f ,CW(ﬁ’nE}lc ofBi- tWeERT o, “BHH AN Um sor bat e,
partial glyethegeeifiXsifein®lagetitssdirubabadaYeagBi Bty dfidneeag ds, water,

salts or electrolytes, such as protam ne sulfate, disodium hydrogen
phosphat e, POLEBsRTR FOMRORLA Ysiesk dRathe waBRERFLURe P de, zinc salts,

col | oi dak Sihi y LS$Hhirga : ROl yyi cr.oldsdone,
Col 1 0l oos. pEagacEROICRL I addedtabn6LE1 LB YHUTYA, RE QA0
car boxynet hyogegeuforxms may \also et asedwiigesthe purposes of

polyethylen%-gglxgéggéopylene-block pol yners, pol yethyl ene glycol and wool
fat. 21 SEP 1062789 PCT/ USOL/ 51031 -25- The conpositions of the

present invention mayThe phininrichaiedlocahbysipbonatef adidys by inhal ation
oPrey. LOP!SBLNAEShal e OS] Lpblscalits JaoLtal Lua gt Vie e
subcut an@ouaccept ABYE"@MSage form including, but not limited to,

capsules, tablets, aqueous suspensions or solutions. In

the case of tablets for oral use, carriers commonly used

include lactose and corn starch. Lubricating agents,

.such as magﬁesium stearate, are also typically added.

15 For oral administration in a capsule form, useful
diluents include lactose and dried cormstarch. When
aqueous suspensions are required for oxal use; the active
ingredient is combined with emulsifying and suspending
agents. If desired, certain sweetening, flavoring or

20 coloring agents may also be added.

‘ Alternatively, the pharmaceutical compositions
of this invention may be administered in the form of
suppositories for rectal administration. These can be

| prepared by mixiﬁg the agent with a suitable non-

25 irritating excipient which is solid at room temperature
but liguid at rectal temperature and therefore will melt
in the rectum to release the'drug.' Such materials
include cocoa butter, beeswax and polyethylene glycols.

The pharmaceutical compositions of this

30 invention may also be administered topically, especially
when the target of treatment includes areas or organs
readily accessible by topical application, including

diseases of the eye, the skin, or the lower intestinal



I ntramuscul ar, intra-articular, intra-synovial, intrasternal, intrathecal
I ntrahepatic, intralesional and intracranialinjection or infusion
techniques. Preferably, the conpositions are adm nistered orally, 30 §¢p 7905

intraperitoneally or intravenously. Sterile injectable f & he
corrpositimawr’\é? his invention may be aqueous or ol eagiﬁéﬂgs@ §'{9 nsi on.
These suspensions may be fornul ated aceording to techniques known in the
art using suitable dispersing or 15 wet44ng agents and suspendi ng agents.

The sterile injectable preparation may al so be a sterile injectable
solution or sosgensiuitiable bhopitaXi fopmkatiiena lage aeadilgbl e dil uent or

sol vent, for_ exanpl s a_spl uti I n_1, 3-butanedi ol. Anong the acceptable

vehi cl es ancpxi%ﬁ’g’gﬁ‘g s-e_taﬁgt °%ra§ﬁ_ﬁ§ee?f5¢%%/éﬁ &83Rfrer, Ringer's solution

and isotonic sodi um chicpiicd® SppULbLPion NForrddid i1RMerStatiekeinkl xed oils are
conventional |y enployed as a solvent or suspending nmedium For this

pur pose, anytTattarad beegifertadyinea crgttle #unROSiEPrRY Sorrndatiomono 25 or
di - gl ycerd de CidS s SLC Li ' it | yceri de

deri vativges g?%gﬁéﬁe‘?"tﬁa io‘%s%ﬂeapg‘é%g?%?o%%@ %ﬁ%&gll%ﬁégg as are natural
phar maceut i cedpicaldgedprabiernal spakscitds amyolalse del uerdcast or oil,

especially in their p oxyet hyl ated, versi ons. These oil 30 soluytions or
suspensi ons nmay al so %%%i§¥ﬁl X#oﬁ%9%+ﬁﬁﬁfoﬁﬁ'c§ﬁglpg?Fﬁ@ﬁFuB}c sper sant,
such as car heonpeditionsc ahlyubesfobhubated dmn & spdtable agabhénthi ch are

commonly used in the fornul ati on of pharmaceutically ac¢§§$able 21 SEP 2005
WO 02/ 06298 FPE3iRimg Sp633ctspe LrEheReRdeddPrgdeRBPLYRAsitind

SuUsSpensiigns.ofd ¥ mer@MeRRkYersed CMFFAGAHCY topsbads. Tweens, Spans and
administration of the compounds of this invention
include, but are not limited to, mineral oil, ligquid
petrolatum, white petrolatum, propylene glycol,
polyoxyethylene, polyoxypropylene compound, emulsifying

15 wax and water. Alternatively, the pharmaceutical
compositions can be formulated in a suitable lotion or
cream containing the active components suspended or
dissolved in one or more pharmaceutically acceptable
carriers. 'Suitable carriers include, but are not limited

20 to, mineral oil, sorbitan monostearate, polysorbate 60,
cetyl esters wax, cetearyl alcochol, 2-octyldodecanol,
benzyl alcohol and water. ‘ '

For ophthalmic use, the pharmaceutical
compositions ﬁay be formulated as micronized suspénsions

25 in isotonic, pH adjuatéd sterile saline, dr, preferably,
as solutions in isotonic, pH adjusted sterile saline,
either with or without a preservative such as
bénzylalkonium chloride. Alternatively, for ophthalmic
uses, the pharmaceutical compositions may be formulated

30 in an ointment such as petrolatum;

The pharmaceutical compositions of this
invention may alsoc be administered by nasal aerosocl or

inhalation. Such compositions are prepared according to



ot her emul sifying agents or bioavailability enhancers which are commonly
used in the manufacture of 5 pharmaceutically acceptable solid, liquid,
or-other dosage forms nay al so be used for the purposes of formulAt 8idh?86
The pharnmaceutical conpositions of this invention may lé%

adni ni st eMOPU¥28hy orally 10 acceptabl e dosage forn1iﬁ§ﬂﬁ%$” 93hut not
limted to, capsules, tablets, agueous suspensions.or solutions. In the
case of tablets for oral use, carriersggemonly used include |actose and
corn starch. Lubricating agents, .such as magnesium stearate, are al so

typi cal |y adeetinitbeBowedl aknadmiin stheabirtin of nphacmpsehteidadr m  usef ul

di luents inclJude_.l actose _and dried cornstarch. n__aqueous .suspensi ons are
equi red T oRBAaRERE TRE HEY | XS PHaRGRE BAt SPLUCURER Lh AL Saml oi (v ng
and suspendigihloydast Benktl debedlst, dreblaieR sWEEhBILE NSreddria@iieg,or 20
coloring agents naﬁ al so be, added. Alternatively, the pharnmaceuti cal

conposi t i onRPEGKDEAPS PROBRteHH tRyendengenbipsvaibabibitie form of
supposi tri f - aghi ALS tdiafey o) S y m Xing

t he agemg Wi uogﬁgé?%ﬁa%,e noni% Gf‘%%r?gf)?ngﬁgggﬁg?egﬁmﬁ%ﬁyg’% id at room
t enper at ur e dilBperbingi agewtsectal tenperature and therefore will nelt in
the rectumto rel ease_t he ug. Such.materials, inglude cocoa, hutter

beeswax and poIyethyl£ﬂeaa$§%uﬁéimT%?epﬁgFRQBEG?iEglgggﬁﬁﬁgFFﬁﬁﬁ§'of this 30
i nventi on nphagmaeeliticdliyi séesmhiepdertivitioenest aptodrugeedst he target of
treatnment i}icludes argas r .organs readily accessjble gy t opi cal

appl i cat i on,thenECPBHRPHBEE ¢k ¢ gventdopy wayt aéseKPs eRRlayed Adwer

intestifgl ZbmpeBi2®6as VS 04LL2 GO PReliellB0Lhe 108dve - 1identified

diseases or disorders.

A"pharmaceutically acceptable derivative or
prodrug” means any pharmaceutically acceptable salt,
ester, salt of an ester or other derivative of a compound

15 of this invention which, upon administrgtion to a
recipient, is capable of providing, either directly or
indirectly, a compound of this invention or an |
inhibitorily active metabolite or residue thereof.
Particularly favored derivatives or prodrﬁgs are those

20 that increase the bicavailability of the compounds of
this invention when such compounds are administered to a
patient (e.g., by allowing an orally administered
compound’ to be more readily absorbed into the blood) or
which enhance delivery of the parent compound to a

25 biological compartment (e.g., the brain or lymphatic
system) relative to the parent species.

Pharmaceutically acceptable prodrugs of the
compoundé-of this invention include, without limitatiomn,
the following dexivatives of the present compounds:

30 esters, amino acid esters, phosphate esters, metal salts
sulfonate esters, carbamates, and amides.

Pharmaceutically acceptable salts of the

compounds of this invention include those derived from



-27- tract. Suitable topical fornulations are readily prepared for each of
these areas or organs. Topical application for the lower intestinal tract
can be effected in a rectal suppository forrmulation 5 (see above) of 1iSh? &35
suitabl e enema fornul ation. Topically-transdernmal patches may al so be used.
For topMsx#20&}?i cati ons, the pharmaceutical conposi tFEHESHE3be
formulated in a suitable ointnent containing the active conponent.
suspended or dissolved in 10 one or. myg carriers. Carriers for topical
adm ni stration of the conpounds of this invention include, but are not
limted to, ghiAhdbetidoallydricBepPshid! AMdkganfti bodPBERhaEUEL: A% OPY! ene
glycol, pol'yoxyethyl ene, polyoxypropylene conpound, efulsifying 15 wax and
wat er. Al terandibates. t Exappiesuctusiutbable aickiseilbss inghuBe fornul ated in

a suitable I gotion or I C I ning the .active ents suspended or
dissolvedi|é%ﬁé§%ﬁ'ﬁgggs%%gr%gégﬁg#%ajé@p%@%ﬁﬁ?agﬁggggg?fiers. Sui tabl e
carriers i nchemttendntil fonateot bl sal £ate 2buityrdtd)eicdbratk, sorbitan
nDnostearatqgﬂgﬁgxsorbate 6%, Cf%é| esters wax, cetearyl al cohol

2- oct yl d@dec 0T3Sy, \VAMRRPTABL ARt St BFCLlamsmEaRRPRIPIPRat e, the

phar maceut i cai g1 wsmutte,! ideascyR¥uPeat o] bRl AT oihERONESSHaEESPENSI ONS 25
In isotonic, pH adjusted sterile saline, or, preferably, as solutions in

i sotoni ¢, pHaRRIAted HlsPhrptaneate, glyeeraphgisphase, wolneeiakepreservative
such as bengy} alkaim %Qpﬂéhgggef"ﬂ&é}ﬁée%t"eel ggdﬁr%h%?&&?' mc uses, the
may be’ f ed

phar maceutica conp05|fion; ornmul a i'n an ol nt rkent such as
pet r ol at um Hndxrgheomisies ubydablodigesi2thpnradfyethanesubfenaten nmay al so be

ad”‘“'sgﬁfed&£3££EE?”ma %%%%9lmgionate, methanesulfonate, 2-

naphthalenesulfonate, nicotinate, nitrate, .oxalate,

palmoate, pectinate, persulfate, 3-phenylpropionate,
phosphate, picrate, pivalate, propionate, salicylate,
succinate, sulfate, tartrate, thiocyanate, tosylate and

15 undecanoate. Other acids, such as oxalic, while not in
themselves pharmaceutically acceptable, may be employed
in the preparation of salts useful as intermediates in
obtaining thé compbunds of the invention and their
pharmaceutically acceptable acid addition salts.

20 Salts derived from appropriate bases include
alkali metal {e.g., sodium and potassium), alkaline earth
metal (e.g., magneéium), ammonium and N*'(C,-4 alkyl),
salte. This invention alsc envisions the quaternization
of any basic nitrogen-containing groups of the compounds

25 disclosed herein. Water or oil-soluble or dispersible
pfoducts may be obtained by such quaternization.

‘ The amount of the protein kinase inhibitor that
may be combined with the carrier materials to produce a
single dosage form will vary depending upon the patient

30 treated aﬁd the particular mode of administration.
Preferably, the compositions should be formulated so that
a dosage of between 0.01 - 100 mg/kg body weight/day of



I nhal ati on. such conpositions are prepared according to 21 SEP 2005 WO

02/ 062789 PCT/ US01/51031 -28- techniques well-known in the art of
pharmaceutical fornulation and may be prepared as solutions in saljingipP 7905
enpl oyi ng_benzyl al cohol or other suitable preservatives absor ption

pr onot er s &P %ﬁ%? 8hce bioavailability; 5 fluorocarbons; éﬁﬁ?@$ﬁ5u§l

ot her-conventional solubilizing or dispersing agents. In addition to the
conpounds of this invention, pharmacegpi.cally acceptabl e derivatives or
prodrugs of the conpounds of this invention may al so be enployed in 10
conposi ti onghieo ihhéblitor pagVieataddimizitered donki patilentli SRt gl

di sorders. A "pharnaceuilcally accept abl e derivative or prodrug” neans - any
phar maceut i C¥E8§ bien8ait, ester, salt of an ester or other

derivative of a corrpoaedsﬁéupa amos uéw,aabkgeozsﬁ' £hat UPbdE Y Stration to
a recipient, is capable of providing, either directly or" indirectly, a

conpound ofdpbagelnnéntrgntmﬁnturegmmﬂmbﬁp@rany partieular gedliiend or residue

t hereof . . Pal he £V rodr hose 20 t hat

I ncrease thgtbl' og\?gebéb dYéjJI?irét\éa rrpgéﬁggrgf 1?#9%6% t%{ i on when such
conpounds aketdstityi etfethd $pe®:.f:.llﬂtcoﬁlpbu(1& guplbyed) | the nyenn bodgl |y

adm ni st ered npound t o, be @Pre readlhg absorbed into the blood) or which
enhance deI“@%ﬁ@tongﬂﬁrﬁ%r%ﬁﬁ Bon5Fnd dE6ta 58W8; SF ogi cal conpart nent

(e.g., the RamiRigtrhyYiBARt fote S S@retebal | 4Pug OcdmSimaliRM, SRRCI es.
Pharmaceutical Iy acceptable prodrugs of the conpounds of this invention

i ncl ude, wi theutugmepkt pénthe thxe oRPHgiabanvard \idie FFeverd tyr esent
Conpoungs: of the particular disease being treated. The amount of

the inhibitor will also depend upon the particular
compound in the composition.
~ Depending upon the particular protein kinase-
mediated condition to be treated or prevented, additional
15 therapeutic agents,'which are normally administered to
treat or prevent that condition, may be administered
together with the inhibitors of this invention. For
example, in the treatment of cancer other '
chemotheiapeutic agents or other anti-proliﬁerative
20 agents may be combined with the present compounds to
treat cancer. These agents include, without 1imitation,
adriamycin, dexamethasone, vincristine, cyclophosphamide,
fluorouracil, topotecan, taxol, interferons, and platinum
derivatives.
25 Other examples of agents the ‘inhibitors of this
' invention may also be combined with include, without
limitation, agents for txeating diabetes such as insulin
or insulin analogues, .in injectable or inhalation form,
glitazones, alpha glucosidase inhibitors, biguanides,
30 insulin sensitizers, and sulfonyl ureas; anti-
inflammatory agents such as corticosteroids, TNF
blockers, IL-1 RA, azathioprine, cyclophogphamide, and

sulfasalazine;- immunomodulatory and immunosuppressive



30 esters, am no acid esters, phosphate esters, netal salts sulfonate
esters, carbamates, and am des. Pharnaceutically acceptable salts of the
conpounds of this invention include those derived from21 SEP 2005 Y®srp 2965
02/ 062789 PCT/ US01/51031 -29- pharnaceutical ly acceptabl e inorganic and
organi ¢ atYYLEY bases. Exanples of suitable acid sal t%CT’H%‘P%&"éI acet at e,
adi pate, alginate, aspartate, benzoate, benzenesulfonate, bisulfate,
butyrate, citrate, 5 canphorate, canphorsul fonate, cycl opentanepropi onate,

di gl uconat e, dodecyl sul fate, ethanesulfonate, formate, fumarate,

gl ucohept anoggént £ 3indr agheyelotporihy cohet«l imis Mraphngtcén, hept anoat e,
hexanoat e, hydrochl or.i de, ydrgbr m de, hydr oi odi de,
2- hydr oxyet HEveRhenate wedefily o Bterferons, captdfeeterpififanesul f onat e,

2- napht hal epgsiddiaiiami dei,CakhBRl Bprihé | Ak sudralsaiazinRal Moat e,
pectinate, persulfate, 3-phenyl propronate, phosphate, picrate, pivalate,
propi onat e, menyetrophic fagtermasuchsas fagetylchalinesterhdsecyanate, tosyl ate

and 15 ulrfieggﬁgﬂgftor h aghgngbigggg afmge érfésr?s}[’)ﬂiahﬁir-mt in themsel ves

phar mace V -accept abl e; y-b6e"ehpl o € preparation of salts
useful as i ngeivErbaaites tieon echtanal nblédicermdindgslef, thd. ahvienti on and

their pharmaceutjcally acceptable acid addition salts. 20 salts derived from
appropriate %%é&%?qqﬁfﬁﬁdégegFﬁélFgﬁEF%JE§¥LEf?a§%ﬂ$ GRrdravpeeutarum ,

al kal i ne ear§{gedBd Huch a8 belBIBESERE)s, O TntILARELY, (Flufepd &y ) 4
salts. This invention also envisions the .quaternization of any basic
ni t r ogen- cormbk¥abRe qicedcdudf chianebnpleskirans agid stesdnsheraeRts Wat er or
oi | -solyhy e Ly A SRR %EP1 Sveb QIUEL Se "BV S L L2168 RYX8YEE, quat erni zat i on.
cholestyramine, interferons, and anti-viral agents;
agents for treating blood disorders such as
corticosteroids, anti-leukemic agents; and growth
factors; and agents for treating immunodeficiency
15 disorders such as gamma globulin. ‘ ’

Those additional agents may be administered
separately from the protein kinage inhibitor-containing
composition, as part of a multiple dosage regimen.
Alternatively; those agents may be part of a single

26 dosage form, mixed together with the protein kinase
inhibitor of this invention in a single composition.

Compounds of this invention may exist in
alternative tautomeric forms, as in tautomers i and 14
shown below. Unless otherwise indicated, the

25 representation of either tautomer is meant to include the

other.



The amount of the protein kinase inhibitor that nmay be conbined wth the
carrier materials to produce a single dosage formw || vary dependi ng upon
the patient 30 treated and the particul ar node of administration. 71 5P 200
Preferably, the conpositions should be fornulated so that a dosage of

bet ween O.X'B’l"mzf% ng/ kg body wei ght/day of 21 SEP 2, 90FCRYYIEL 7389

PCT/ US01/ 51031 -30- the inhibitor can be adm nistered to a patient receiving
t hese conpositions. It should al so be.gpderstood that a specific dosage and
treatnment reginmen for any particular patient 5 will depend upon avariety

of -factors, including the activiggy of the specific cegfpound enpl oyed, the

age, body weight, general FRealfh, sex, diet, tRAe Q admnistration, rate
of excretion, drug conbinatiorf, Yand the judgnent Re treating physician

and the severity 10 of the Ncul ar di sease b(ﬂ' =Nreat ed. The anount of
the inhibitor will also depend Hpor~fe—paxti cul conmpound in the ‘
conposi tion. Dependi ng R parti cul ar J2 nase- nedi at ed
condition to be treated of g¥epented, addi tion t herapeuti c agents,
whi ch are nornmal |y adm s €drg-@ltreat or Hyre condition, may be

adm ni stered together with the inhibitors of this invention. For exanple,
in the treatment of cancer ofther chenot her apeut i cifgents or ot her
anti-proliferative 20 agents may be conbined with the present conpounds to
treat cancer. These agents include, without limtation, adrianycin,
dexanet hasone, vincriBYiam] Kysapphespien dogethemotoufarila fugst ecan,
taxol, igterloronsy 80diRy % 'PiPc1dY LY8Y YP8tem containing Ring a.

Preferred R*/RY rings include a 5-, 6-, or 7-membered

unsaturated or partially unsaturated ring having 0-2

heteroatoms, wherein said R*/RY ring is optionally

substituted. Examples of bicyclic systems containing

10 Ring A are shown below by compounds I-A through I-BB,

wherein 2' is nitrogen or C(R®) and Z* is nitrogen or

cm) .
i | | -
;_mj:,}"" e o
orr, OuL, O
z"‘l\(}-ﬁ1 z1'J\39: , Zrk;
I-A I-B I-c

HN}"’ \ HN}%’ | 'HN}L’
SOCE, OGE, oK,

I-D I-E I-F



25 other exanples of agents the inhibitors of this invention may al so be
conbined with include, without I|imtation, agents for treating di abetes
such as insulin or insulin analogues,.in injectable or inhalation fgrynp 7845
glitazones, al pha glucosidase inhibitors, biguanides, 30 insulin

sensiti zeMO 268yl fonyl ureas; anti- inflammtory agentGI/E9a/51035
corticosteroids, TNF blockers, IL-i RA, azathioprine, cyclophosphimde, and

sul f asal azi ne; -i nmunonodul at ory and i myiosuppressive 21 SFP 2005 WO
02/ 062789 PCTI USOL1/ 51031 -31- agents such as cycl osporin, tacrolinus,
rapamycin, nycophenol ag,e nofetil, interferofns, corticostergids,

cycl ophopham de, apRropri ne, and sulfas ne; neur ot i ¢ factors. such
as acetylcholinesﬁzrghe 5 inhibitors,-Nﬂcﬁ#ﬁ%ibitors, inggpferons, anti -
convul sants, ion bl ockers, rél Dorexzand anti gfAisoni an agents;
agents for treati i gvascul ar T 3e e1A§%h as Ackers, ACE

i nhibitors, diureticss trates, calcium &haghel blocRer&E' a statins;
agents 10 for treating |iver disease such as corticosteroids,

chol estyram ne, interkd#tons, and anti-viI&f agents; agentrsifor treating

bl ood di sorders such as corticosteroids, anti-|eukem c agents, and growth
factors; and agents for treating i munodeficiency 15 disorders such as gama
gl obulin. Those additi omal agents nay be agm nistered sepagately fromthe
protein kinase inhibingf2contai ning compesttion, as partypef@a nultiple

dosage regi nen. ter ively, those_agepts may be pagt df a single 20
dosage form m xgff dé%iér with thdDryteRh ki nase fPn i }Efj of this
invention in a. N 1 osition. & er\j_, A 5‘"

I-J I-K I-L
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Compounds of this invention may exist in alternative tautoneric fornms, as in
tautonmers 3 and 11 shown bel ow. Unl ess otherw se indicated, the 25
representation of either tautoner is nmeant to include the other. 217 S&fP 2805
WO 02/ 062789 PCT/US01/51031 -32 | R' and RR may be taken together to forma
fused 5 MAHYP6HBYyi ding a bicyclic ring system contai niff/RONGOA Preferred
R'/RY rings include a 5-, 6-, or 7-nenbered unsaturated or partially
unsaturated ring having 0-2 heteroat QAR Wherein said R'/RY ring is
optionally substituted. Exanples of bi cycl ic systenms, containing 10 Ring A

are shown bel ow by co unds I-A throug -BB, wherein Z1,is nitrogen or
C(R8) and Z2 is nitlmg‘é or C($) : AI-BI-CI-Q"J/ |-F 21 SEP 2005
WO 02/ 062789 3- G I -K I-P1-S 801/51031 33 I-
Z‘ e 21"%'
I-V - I-W I-X

W 2 .

72 ' .!“:f*\z2 (o;ﬁ\\zz

oCL, A .

N z‘J}s' H}: z*’%; er\S,f
I-¥ I-2

Preferred bicyclic Ring A systems include I-A,

I-B, I-C, 1-15,-1-1:, I-F, I-I, I-J, I-K, I-P, I-Q, I-V,
and I-U, more preferably I-A, I-B, I-D, I-E, I-J, I-P,

5 and I-V, and most preferably I-A, I-B, I-D, I-E a;nd I-J.
- In the monocyclic Ring A system, ﬁreferred R*
groups, when present, include hydrogen, alkyl- or
dialkylamino, acetamido, or a C,_-Qaliphatic group such as
methyl, ethyl, cyclopropyl, or isopropyl. Preferred RY

10 groups, when present, include T-R? or L-Z-R® wherein T is
a valence bond or a methylene, L is ~0-, -8-, -C(R%);0-,
-co- or -N(R*}-, and R’ is -R, -N(R');, or -OR. Preferred
RY groups include 5-6 membered hetercaryl or heterocyclyl
ringa, such as 2-pyridyl, 4-pyridyl, pyrrolidinyl,

15 piperidinyl, morpholinyl, or piperazinyl; C,.s aliphatie,
such as methyl, ethyl, cyclopropyl, isopropyl, or



l-KIT-N1T-1 I-L(N) IN~ zlk 1-0 HNC HN~-N 2 CO" ?I 'Ol Z~jz I-QI-R HNC

[-T I-U 21 SEP 2105 WO 02/ 062789 1-BB -34 HN | -w | -Z PCT/US01/51031 I-1 I-AA
Preferred bicyclic Ring A systems include |-A |-B, I-C, I-D ' I-821BEF2%5
-1, 1-3, -Q 1-V, and I-u, nore preferably | | - E,
1-J, 1-P W V and nost preferably I-A 1-B, |-D, ﬂCTéﬂS&HalﬁPl "I'n the

nonocycl | c Ring A system preferred R' groups, when present, incl ude
hydr ogen, al kyl - or dial kyl am no, acetami do, or a Cl_4 aliphatic group such
as '

t-butyl; alkoxyalkylamino such as methoxyethylamino;,

alkoxyalkyl such as methoxymethyl or methoxyethyl; alkyl-
or dialkylamino such as ethylamino or dimethylamino;
alkyl- or dialkylaminoalkoxy such as

5 dimethylaminopropyloxy; acetamido; and optionally

substituted phenyl such as phenyl or halo-substituted
phenyl. o

' _ In the bicyclic Ring A system, the ring formed
when R* and RY are taken together may be substituted or

10 unsubstituted. Suitable substituents include -R, halo,
-0(CHa}2-4-N{(R*)2, -O(CH3)2.4-R, -OR, -N(R*)-(CH)2.4-N(R%),,
-N(R') - (CH2) 2-«~R, -C(=O)R, -CO;R, -COCOR, -NO;, -CN,
-S(O)R, -SO;R, -SR, -N(R')z, -CON(R')z, -SON(R'),
-0C(=0)R, -N{R*)COR, -N(R%)CO;(optionally substituted Ci-¢

15 aliphatic), -N(R*)N(R*),, -C=NN(R*);, -C=N-OR,

-N(R*) CON(R*)2, -N(R*)SO.N(R*)a:, -N(R*)SO:R, or
-0C(=0)N(R*)2, wherein R and R! are as defined above.
Preferred R*/RY ring substituents include -halo, -R, -OR,
~COR, -COR, -CON(R")2, -CN, -O(CHz)z.s-N(R*)2, -O(CHa)se-R,

20 -NO, -N(R'),. -NR'COR, -NRSO;R, -8O,N(R‘); wherein R is
hyérogen or an optionglly substituted C;.¢ aliphatic¢ group.

R* and R* may be taken together to form a fused
ring, thus providing a bicyclic ring system containing a
pyrazole ring. Preferred fused rings include benzo,

25 pyrido, pyrimido, and a partially unsaturated 6-membered
carbocyclo ring, wherein said fused ring is optionally
substituted. These are exemplified in the following
formula I compounds having a pyrézole-containing bieyeclic

ring system:



met hyl, ethyl, cyclopropyl, or isopropyl. Preferred RL' 10 groups, when
present, include T-R3 or L-Z-R3 wherein T is a valence bond or a nethyl ene,
Lis -0-, -5-, (XR@ZO- -CO or -N(R4)-, and R3 is -R, -N(R4)2, bt SCOR0
Preferred._ R1' groups include 5-6 nenbered het er oaryl or heteroc clyl

rings, sub%®Z%hyridyl, 4-pyridyl, pyrrolidinyl, 15 plﬁgW? %

nor phol i nyl, or plpera2|nyl ClL 6 allphatlc such as net hyl, ethyl,

cycl opropyl, isopropyl, or 21 SEP 205_¥%.02/ 062789 PCT/ USO1/ 51031 - 3. 5-
t-butyl; alkoxyalkylanino such as net hoxyet hyl am no;, al koxyal kyl such as
met hoxynmet hyl or met hgxet hyl ; al kyl - or di al kyl am no such as et hyl am no or
di net hyl am no; al kyl di al kyl am noal koxy such as 5

di met hyl am nopr opyl ox and optionally substituted phenyl such

as phenyl or- hal o- subsp4 : the bigyclic Ring system the
ring formed when e eYher y e substi d or 10
unsubstituted. SHf i i e -R 0, - - 4- N( R4) 2,
-0(CHO2- 4- R, -CR, SINCE kg N( R4 Dy - N( 2) 2- 4- =O R,
_CO2R, - COOOR, , L8R, EN(R4) 2 g OO RA) 2,

)
- SO2N( R4) 2, OC( =0 R -N (R4) COR,’ -N(R4) Co2 (optionally substituted
Cl-6 - 15 aliphatic), -N(R4)N(R4)2 - C=NN\( R4) 2, C-N-CR - N( R4) CON( R4) 2,

dof i ned above. _Pr of or PRSPy RS TEHSRE P RS TR RE BLR9R - "G
-COR, - CO2Rinclilié Rdne , or Gibre QECHRER2 £41NoWING -lﬁIB-JZ)—BI-m*B, —ZlQ 3
ogl'g :?g)ngle éﬁgﬁrtu‘?’ea%@i lﬁﬁk’:‘gﬁé’ézg\/\ggﬁil Q@Qﬁdh'@rz?ﬁg; gre t aken
together toaliRyM) g f@$£0-80,(Cy.3 alkyl), -SO;NH;, -OC(O)NH,,
-NH;80, (C,-3 alkyl), -NHC(O) (C,.3 alkyl), -C{O)NH,, and
-C0(C;-3 alkyl), wherein the (C;_; alkyl) ie most preferably
methyl.

10 When the pyrazole ring system is monocyclic,
preferred R? groups include hydrogen, C;., aliphatic,
alkoxycarbonyl, (un)substituted phenyl, hydroxyalkyl,
alkoxyalkyl, aminocarbonyl, mono- or _ |
. dialkylaminocarbonyl, aminoalkyl, alkylaminoalkyl,

15 dialkylaminoalkyl, phenylaminocarbpnyl, and (N-
heterocyclyl)carbonyl. Examples of such preferred R?
substituents include met‘.hyl,_ cyclopropyl, ethyl,
isopropyl, propyl, t-butyl, c¢yclopentyl, phenyl, Co;H,
COzCH;, CH;O0H, CH;OCH,, CHCHCH.OH, CH2CH2CH3(?C5{3,

20 CHaCHaCH0CHaPh, CHCH;CHzNHz, CHRCH,CHNHCOOC (CHs) 3,

. CONHCH(CHs),, CONHCH,CH=CH,, CONHCH,CH,OCH;, CONHCH,Ph,
CONH (cyclohexyl), CON(Et),, CON{CH;)CH,Ph, CONH.(H'C3H7),
‘CON(Et)CHQC!H;»CHg, CONHCH,CH (CHa) 2, CON{(n-C;H;)2, CO(3-
methoxymethylpyrrolidin-1-yl), CONH(3-tolyl), CONH(4-

25 tolyl), CONHCH,, CO(morpholin-1-yl), CO(4-methylpiperazin-
1-yl), CONHCH,CH,OH, CONH;, and CO(piperidin-1-yl). A
preferred R* group is hydrogen.



ring, thus providing a bicyclic ring systemcontaining a pyrazole ring.
Preferred fused rings include benzo, 25 pyrido, pyrimdo, and a par}i Ll an
unsat urated 6-nenbered carbocyclo ring, wherein said fused ring is¢* P 2865

optional | substituted. These are exenplified in the fql ] formul a i
corrpounds%ﬂ a pyrazol e-containing bicyclic ring s?"éggpﬂ%f‘"SEP 2005 WO

02(062789 -36 PCT(US01(51031 and Preferred substituents on the R2/R2' fused
ring include one or nore of the foll awyng: -halo, -N(R4)2, -Cl1.3 5 alKkyl,
-Cl_3 hal oal kyl, -NO2, -O (CL_3 alkyl) , -C02 (Cl.3 alkyl), -CN, -S(C1_3
al kyl), -502NH2, - OC( &hNéidbodimdmSEHAEL i3 phkyhfulaNHE((Bef(ll-Ebmal kyl ),

-C(ONH2, and - Cl-3 al kyl),.wherein the (CL al kyl) is nost_preferably
met hyl . 10 WF&?"S% WB‘Z%T%"%?% gase ﬁgi?'é??c?g AHRAUNAE] R2 groups
i ncl ude hydrgoeprmeiadtphi phatic, al koxycarbonyl, (un)substituted phenyl,
hydr oxyal kyl, al koxyal kyl, am nocar bonyl, nono- or dial kyl am nocar bonyl ,
am noal kyl, al kyl ami noal kyl, 15 di al kyl am noal kyl, phenyl am nocarbonyl, and
(N- heterocyclyl)carbonyl. Exanples of sucl, preferred R2 substituents

i ncl ude net hyl, cycl opropyl, ethyl, é_ﬁsopr pyl, propyl, t-butyl,
cycl opentyl, phenyl, CO2H, CO02CH31 , 20CH31 CH2CH2CH2(OH,
CH2CH2CH2OCR3, 20 CH2CH2CH20CH2Ph, CH2 H2, CH2CH2CH2NHOOO0C( CH3) 31
CONHCH( CH3) 21 CONHCH2CH=CH2, CONHCH2 , CONHCH2Ph, CONH(cycl ohexyl),
CON( Et) 2, CON(CH3)CH2Ph, CONH( n- ~pPON( Et ) CH2CH2CH3,  CONHCH2CH( CHB) 2,
CON(n- C3H7) 2, CQ( 3- ’J\ _

R N" “s-R'

IIa

or a pharmaceutically accebtable derivative or prodrug
5 thereof, wherein;

R* and RY are taken together with their intervening atoms
t;.o form a fused, unsaturated or part:_i.ally unsaturated,
5-7 membered ring having 0-3 rir'xg hetercatoms selected
from oxygen, sulfur, or nitrogen, wherein each

10 substitutable ring carbon of said fused ring formed by
R* and RY is independently substituted by oxo, T-R?}, or
L-Z-R*, and each substitutable ring nitrogen of said
ring formed by R* and RY is independently substituted
by RY;

15 R' is T-(Ring D);

Ring D is a 5-7 membered monocyclic ring or 8-10 membered
bicyclie ring selected from aryl, heteroaryl,
heterocyclyl or carbocyclyl, said heteroaryl or
heterocyclyl ring having 1-4 ring heterocatoms seleéted

20 f:l-om nitrogen, oxygen or sulfur, wherein each
substitutable ring carbon of Ring D is independently
substituted by oxo, T-R®, or V-%Z-R%, and each .
substitutable ring nitrogen of Ring D 1s independently
substituted by -R%;

25 T is a valei:ce bond or a C;.4 alkylidene chain;



met hoxynet hyl pyrrolidin-1-yl), CONH(3-tolyl), CONH(4 25 tolyl), CONHCH3,

CA norpholin-1-yl), CQO 4-nethyl piperazin- 1-yl), CONHCH2CH20H, CONH2, and
CO(pi peridin-1-yl). A preferred R2' group is hydrogen. 71 SEP 2003 ioP 2005
02/ 062789 PCTI USO1/ 51031 -37- An enbodi nent that is partlcul arly useful for
treating WM™ nedi at ed di seases relates to conpoundCIBBWIPHuIa 11a: or
a pharmaceutically acceptable derivative or prodrug -5 thereof, wherein; R=
and RY are taken together with their Lggervening atons to forma fused,
unsaturated or partially unsaturated, 5-7 nmenbered ring having 0-3 ring
het er oat ons zsgkegt ed, dMybidepgeshasu}l fur, or nitrogen, wherein each 10
substitutable,ring carbon of said fused ring fornmed by e and RY is

i ndependent Py18unQti t ¥ ed WP oxdS0F- R3TN E)Ff1 27: RO Qﬁ& bach substitutabl e

ring nitrogen_gfns Ld _eon I@ﬁ d_RYr @f\_d RY (g8) & (§egendent |y substi tut ed
by R; 15 R |s(|'§1 zgeDl)s{e) - (e)redrmnocycllcrlngor810

menbered  bi cy@lﬁRg)eON@Rss)d,ecMR T$M(§ﬂ/+, -I‘He(l%‘r)ﬁdRy)l het erocycl yl or
et er oat S’ selelTREH°F [ d0s Bl 5! c¥ Y o5 ”E‘amﬁggmﬁefefhngach
substitutabl e -rc(rnj)gsacv-b,on—qﬂn‘ﬂstg D e (RNYdspanintl,y- cmhsm(nint-e,d by oxo,
ndependent [y L (60 6405 - Rl R B (D3DaponE LR B ) 27 1 4°
al kyl i dene chaid(réPINSEP, m&‘)gn(R‘;)N(RG)- —C(R‘)gN(RS)S(hN(RS)-, or
-C(R®) 2N (R®) CON (R®) - ;
10 R? and R* are independently selected from -R, -T-W-Rf, or
R? and R*' are taken together with their intervening
atoms to form a fused, 5-8 memberéd, unsaturated or
partially umsaturated, ring having 0-3 ring heteroatoms
selected from nitrogen, oxygen, or sulfur, wherein eac1_1
15 substitutable ring carbon of said fused ring formed by
R?* and R*' is independently substituted by halo, oxo,
-CN, -NO;, -R’, or -V-R°, and each substitutable ring
nitrogen of said ring formed by R® and R* is
_ independently substituted by R*;
20 R?® is selected from -R, -halo, -OR, -C(=0)R, -CO;R,
' -COCOR, -COCH,COR, -NO;, -CN, -S(O)R, -8(0)2R, -8R,
-N(R*)s, ~CON(R"),, -SO;N(R7)z, -OC(=O)R, -N(R’)COR,
-N(R?) CO3(Cy¢ aliphatic), -N(RY)N(R');, -C=MN(R),,
-C=N-OR, -N(R")CON(R")z, -N{(R")SO:N(R");, -N(R*)SO,R, or
. 25 ~0C (=0)N(R")3; | |
eacﬁ R is independently selected from hydrogen or an
optionally substituted group selected from Ci.¢
aliphatic, Ce-19 aryl, a heteroaryl ring having 5-10
. ring atoms, or a heterocyclyl ring having 5-10 ring
30 atoms; ‘
each R* is independently selected from -R’, -COR’,
' _CO; (optionally substituted Cy¢ aliphatic), -CON(R)s,
or -SOR;



WO 02/ 062789 PCT/US01/51031 -38- Zis a G _4 alkylidene chain; Lis -0-,
-5-, -SO, -SM2-, -N(R6)S02-, -S02N(R6)-, -N(R6)-, -CO, -C02-1 -N(R6)CO,
-N(R6) C(O) O, -N(R6)CON(R6)-, -N(R6)SM2N(R6)-, -N(R6)N(R6)-, 5 -C(D}SfRRa)s,
-OC(ON(RB)-,- -C(R6)20, -C(RB)2S-, -C(R)2SO, -C(R)2S02-,

- C( R6) 280MQ$2789 - C(R6) 2N(R ) -, - O(R6) 2N(R6) (O -, - (RSSO O,
-C(R6)=NN(R6)-, -C(R6)=N-O, -C(R6)2N(R6)N(R6)-, -C(R6)2N(R6) SO2N(R6) -, or
-C (R6) 2N (R6) CON (R6) -; 10 R2 and Rg_ are independently selected from
-R -T-WR6, or R2 and R 2' are taken together with their intervening-

atoms to fore@c@x Rised. imddbetbeN¢dsclBetbd 8+-6 O, HAId, algry unsaturated,
ring having 0-3 ring heteroatons selected fromnitrogen, oxygen, or sul fur,

wherein each 15C§e®5Ri t1H0aB) e~ FPERR c artiitn oﬂNsarﬁl(QL%ed-f'erRg F8Rmed by R2
and R2" is ind ent| tit ¥, hal 0. ,0 R, or
-V-R6; and eacﬁﬁgﬁﬂﬁl ta agTbZ 24 %é‘%&t ngcO( 6Zai’d ri ndqorrred by e and
R2' is i ndepeneir})Cos (ot idnaldy lsgablada,lt’z?xﬁeRSCi_s epkatde)f,rom - R, - hal o,

o SEU B SR B B HRT, 0,

al i phatic), N(1R RY) IHoE&?R‘)z,C—NNrR) R, @rI\LéR—O)IN((wQJ\I( R7) 2,
-N(R ) SO2N( R7).2, -N( R4) SO2R, or N(R)2; each R is independently

sel ect ed fré’mll*chrPO'gen or =¥P- :omﬂ(bnal (Edb%qzrt ut%@hlﬂﬁobp:sel ected from
Cl_5 aliphatigy£9.10_agsy! . .dojiet eiqq@{syéorl ngq(w%bgg y8=10 ring atons, or a

het er ocycl yl rlng haV|ng 5210 ring i S |ndependently
sel ect ed from ~IR(R®)COBRR?) -, -N(R® )SOzN(R‘) -, -N(R®)N(R®)-, :
10 ~-C{O)N(R®) -, -OC(O)N(R®)~-, -C{R®);0-, -C{R%).S-,
-C(R®)380~, -C(R®)2802-, -C(R)aSO:N(R®)-, -C(R®)M(R)-,
~C(R®)N(R®)C(0) -, -C{R®)N(R®)C(0)0O-, -C(R®)=NN(R®)-,
~C(R%)=N-0-, -C(R®);N(R®)N(R®)-, ~C(R®),N(R®)SO,N(R®)-, or
~C (R®) 2N (R®) CON (R®) - ;
15 W is -C(R%);0-, -C(R%)28-, -C(R®);80-, -C(R®);S0,-,
~C(R®) 280N (R®) -, -C(R®),N(Rf)-, -CO-, -COz-,
-c(R®)0C(0)-, —-C(R®)OC(O)N(R®)~-, -C(R®)},N(R®)CO-,
-C(R%)N(R®)C(0)O-, -C(R®)=NN(R)-, -C(R)=N-O-,
~C(R%)N(R®)N(R®) -,. -C(R®),N(R®)SON(R®) -,
20 -C(R®) 2N (R) CON(R®) -, or -CON(R®)-;
each R® is independently selected from hydrogen or an
optionally-substituted Ci-4+ aliphatic group, or two R®
groups on the same nitrogen atom are taken together
with the nitrogen atom to form a 5-6 membered
25 heterocyclyl or heteroaryl ring; and
each R? is independently selected from hydrogen or an
optionally substituted C,.¢ aliphatic group, or two R’
on the same nitrogen are taken together with the
nitrogen to form a 5-8 membered heterocyclyl or
30 heterocaryl ring.
Preferred rings formed by R® and RY include a
5-, 6-, or 7-membered unsaturated or partially

unsaturated ring having 0-2 heteroatomg, wherein said



-CO2 (optionally substituted C1.6 aliphatic), -CON(R7)2, or -SO2R ; 21 SEP
2005 WO 02/ 062789 PCT/ US01/ 51031 -39 each R5 is independently selected from
-R, halo, -OR C(=O R, -CX2R, -COCOR, -NQ2, -CN, -S(OR -SQ2R, -3Rscp 7905
-N(R4) 2, R4 -S2N(R4) 2, -OC(=O R, -N(R4)COR, -NR4)CR(optionally
wm&*ﬂﬁ% . SRS

substi t ut phatic), 5 -N(R4)-N(R4)2; -C=NN(R) 2,

-N(R4) CON(R4) 2, -N(R4) SO2N(R4) 2, -N(R4)SO02R, or -OC(=O N(R4)2; Vis -0-,
-5-, -SO, -SM2-, -N(R6)S02-, -SOE2N(R&up- -N(R6) -, -CO, -CO2-, -N(R6)
CO, -N(RE)C(O O, -NR6)CON(R6)-, -N(R6)S2N(R6) -, -N(R6)N(R6) -, 10

C( O N(R6) - ,Rxf@(ﬁ)rl& R@ 'opti%ﬁﬂ).?osubsﬁtﬁﬁﬁe?ﬁ -nn@( BaoxEes aC( R6) 2SC2-,
C( R6) 2SC2N( R6) -, R6)2N(R6C§_ C( R6) 2N(R6) C(O) O,

C( R6) =NN( lcyclie( F?é)lgl\lﬁtﬁtemde%’}m ing) R REY mldetlkaﬁm%) SO2N(R6) -, or
C (R6) 2N R6) 250,
G E%g 280(2&@??? BGErefairﬂ'édVﬁyh.sl Rgi%x@)rlgxg sysge\(lg%f szrmu'lg (R6)

-, -C(R6) CC (0)
, -C (R6) @a(@)reNSbprbeOE(%) 2N (R6) CO-, C(R6)2N(R6)C(O)O
-C(R6) =NN(R6) -, - C(R6) = N-%O\l C(R6)2N(R6)N(R6) - C(R6) 2N( R6) S2N(R6) -, 20
- C(R6) 2N( R6) CO\I( R6) - (R6)-; each R6 is |ndependéntly selected from
hydrogen or an opti on ﬁubstltut ed C1 fl-!qal i phatic group,¥or two R6

groups on the sanme nitr NFat om are ta t‘oget her W t h HNITe ni trogen atom

to forma 5-6 nenber &¥ 25 het er ocycl \ heteroaryl ri-hg; Aand each R7 is

i ndependent |y sel gedgernfyr om hydr ogen opt| onal | stituted C1.6

al i phatic group, | WOJR7 on the sage n are N ?Dher w th the
N~ "S-R
ITa-a IIa-B ' ITa-C

| HN}?? | HN}?"

-
SO, TOQL, O

IIa-D IXa-E IIa-F ‘
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IIa-ﬁ IIa-K. , | ITa-L .
e e e

s~ Ay | 01*\.“' ,an
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N SS" 0~ N j’ . Hi‘

Ila-P IIa-R ITa-Vv



nitrogen to forma 5-8 nenbered heterocyclyl or 30 heteroaryl ring.
Preferred rings fornmed by R" and R3'" include a 5-, 6-, or 7-nenbered
unsaturated or partially unsaturated ring having 0-2 heteroatomns, Mh&iPells
said 21 SEP 2905 WO 02/062789 Ila-D -40- Rx/RY ring is optional
subst it ut %@ 92P378 5r ovides a bicyclic ring system cont afmlfal%{/ri ni di ne
ring. Exanples of preferred pyrimdine ring systens of formula Ila are
shown below. R4' Ila-J HN1371 Ila-B Ila4q11l HNI PCT/USOL/ 51031 HN Ila-C

HN 317 Ila-F HN lla-L . HNNIla-P lla-R Ila-V 21 SPP 2005 WO 02/ 062789 -41

I I a- WPCT/ USOL/ 51031
HN” 2

N

IIa-W

More preferred pyrimidine ring systems of
formula IXa include IIa-A, ITa-B, IXa-D, IIa-E, IIa-J,
IIa-P, and IIa-V, most preferably IIa-A, IIa-B, IXIa-D,

5 1IIa-E, and 1Ia-J.

The ring formed when R* and RY are taken
together may be substituted or unsubstituted. Suitable
substituents include: -R, halo, -0(CH;)..4-N(R%).,
~0(CHz)2-4-R, -OR, -N(R*)-(CHz)2.¢-N(R")2, -N(R‘)-(CH:)24-R,

10 -C(=0)R, -COsR, -COCOR, -NO,, -CN, -S(O)R, -S0Os;R, -SR,
-N(R*),, -CON(R')2, -SO;N(R');, -OC(=O)R, -N(R*)COR,
~N (R*) CO; (optionally substituted C,_¢ aliphatic),
~-N(R*)N(R*)2, -C=NN(R*)z, -C=N-OR, -N(R®)CON(R*).,
-N(R*)SO;N(R*)3, -N(R*)SO;R, or -0C(=Q)N(R'),, wherein R and

15 R* are as defined above. Preferred R*/RY ring
substituents include -halo, -R, -OR, -COR, -CO3R,
-CON(R*) 2, -CN, -O(CHz)az-4-N(R%)., .-O(CHz)zq-R; r —~NG2
-N(R*)2, -NR*COR, -NR*SO;R, ~SO.N(R%), wherein R is hydrogen
or an optionally substituted C;.¢ aliphatic group.

20 . The R*® and R? groups of formula ITa may be
taken together to form a fused ring, thus providing a
bicyclic ring system containing a pyrazole ring.
Preferred fused rings include benzo, pyrido, pyrimido,
and a partially unsaturated 6-membered carbocyclo ring.

25 These are exempiified in t@e following formula ITa
compounds having a pyrazole-containing bicyclic ring

system:



More preferred pyrimdine ring systens of fornula Ila include Ila-A Ina-B,
Ila-D, lia-B, Ila-J, Ila-P, and Xla-V, nost preferably lia-A Ila-B, Ila-D,
51la-B, and Ila-J. The ring fornmed when e and RY are taken togethér Yfylike
substituted or unsubstituted. Suitable substituents include -R halo,
SO(CH2) 2- WO 0 (CHs) 2-4-R -OR -N (R4) - (CHz) BETAUSQUEIH) o ' . N
(R4) - (CH2) 2-4-R, 10 -C(-OR -CO2R, -COCOR, -NX2, -CN, -S(OR, -&RR
-SR,  -N(R4)2, -CON(R4)2, -S02N(R4)2, -L&A(=OR -NR4)COR

-N(R4) CO2(optionally substituted C1-6 aliphatic), -NR4)NR4)2, -C=NN(R4)2,
-C=N-OR, -N(R4)CON(R4)2, -N(R4)SO02N(R4)2, -N (R4) SO02R, 'or -OC(-0)N(R4)2,
wherein R and 15 R4 are as defined above. Preferred R'/Ry ring substituents
i ncl ude -hal o, - , -COR, -CO2R, -CON(R4)2, -CN, -Q(CH2)2-4-N(R4) 2,
-Q(CH2) 2-4-R, , -N(R4) 2, -NRACOR, -NRAS2R, -S02N(R4)2 wherein Ris

hydrogen or an opfi 1y bstitu Cl 6 q#ghati Cc grou 20 The R2 and
R2. groups of f I'la e tog t oget Nto form ed ring, thus
provi ding a |c clic ringNgALem cORgEAl ni ng razole ri Preferred
fused ri ngs benzo, , i NHdo, hngN@ partlal sat ur at ed
6- menber ed car ¥kl o [in These” aMe exeyplTWied in t lﬁllow ng
formula I'la nco ﬁd’@ having a pyrazol e-gontai ni ng, basgclic ring system

21 SEP 2005 WO 02/ 062789 -42 PCTI USOL/ 51031 , and Preferred substituents on
the R2/R2' fused ring of fornmula Ila include one or nore of the follow ng:
Preferred substituents on the R?/R?*' fused ring

of formula IXa include_one or more of the following:
-halo, -N(R*)a, -Ci4 alkyl, -Ci haloalkyl, =-NOz, ~O(Ci.¢
alkyl), -CO;{Cis alkyl), ~CN, -80;(Ci-o alkyl), -SO.NH,,

5 -0C(O)NHE;, -NH380;(C;.4 alkyl), -NHC(O) (Ci-4 alkyl),
~-C{O)NH;, and -CO(Cy.4 alkyl), wherein the (C;-4 alkyl) is a
straight, branched, or cyclic alkyl group. Preferably',
the - (C;-4 alkyl) group is methyl or ethyl.

When the pyrazole ring system of formula Ila is

10 monocyclic, preferred R groups include hydrogen or a
substituted or unsubstituted group selected from aryl,
hetercaryl, or a Clq;aliphatic group; Examples of such
preferred R? groups include H, methyl, ethyl, propyl,
cyclopropyl, i-propyl, cyciopentyl, hydroxypropyl,

15 wmethoxypropyl, and benzyloxypropyl. A preferred R? group
is hydrogen.

When Ring D of formula IIa is monocyclic,
preferred Ring D groups include phenyl, pyridyl,
pyridazinyl, pyrimidinyl, and pyrazinyl.

] 20A Wwhen Ring D of formula ITa is bicyclic,
preferred bicyclic Ring D groups include -naphthyl,
tetrahydronaphthyl, indanyl, benzimidazolyl, quinolinyl,
indolyl, isoindolyl, indolinyl, benzo [b]furyl,
benzo [b] thiophenyl, indazolyl, benzothiazolyl,



-halo, -N(R4)2, -Cl-4 alkyl, -Cl_4 haloal kyl, -NO2, -Q(Cl.4 5al kyl),

al kyl),

- CO2

“CN, -S02(Cl_4 alkyl), -SO2NH2, -OC(O) NH2, - NH2SO2(Cl-4 al kyl),

-NHC(O) (C1-4 alkyl), -C(ONH2, and -CQ(CL.4 alkyl), wherein the (CLy4cp 7355
al kyl) is a straight, branched, or cyclic al kyl group. Preferably,
al kyl ) gr¥@92P&™et hyl or ethyl. Wen the pyrazol e ri ng PSYASEUEIBH f or nul a

Ila is 10nonocycli c,

t

e (CL. 4

preferred R2 groups include hydrogen or.a substituted

or unsubstituted group selected fromagyl, heteroaryl, or a Cl_6 aliphatic

group. Exanples of such preferred R2 groups include H, nethyl,

et hyl ,

propyl, cyctophéDinyl; -phthalaziayll ogafhykol WAL Oxgtidmemalzol iRyDpxypr opyl ,
and benzyl oxygropyl. A preferred R2 is hydrogen. 15Wen Ring D of fornula

lla i s nonody

pyridazinyl, pyrim digylpimn® BEr 2akmyla 204N

bi cycli c,

preferred bicyclic Ring D groups i nﬁﬁ%de- napht hyl ,

t et r ahydr on¥phtRY [subistdinents bimel wieladwld,, -G, neNDay|-N(R*hgol yI |,

benzot hi%hz PR O SIS ety Pl bR igatndiro S0k s 3b T o iyt

pht hal azi nylcomyi neoniE(rRY) , -QuirRtpEer ol iWyk*) COLRB- negat(RyY 4, di nyl and
I soqui nol i nyl .

referred T- or V-Z-R5

Joyl

Ring D, qf forrmkaglla, T- RS
subst i tuen_tsnmélsl?d& (R} COEKRN (Ridp, -NfRACPCHCHN(R') 2, and

ic

15

20

25

30

-N (R®) COCH;CH,CHoN (R*) ;, wherein R is selected from
hydrogen; Ci.¢ aliphatic, phenyl, a 5-6 membered
heteroaryl ring, or a 5-6 membered heterocyclie ring.
More preferred R® substituents include -Cl, -Br, -F, -CN,
-CFy, ~COQOH, ~CONHMe, -~CONHEL, -NH., -NHAc, -NHSOMe,
~NHSO,Et, ~-NHSO.(n-propyl), -NHSO;(isopropyl), -NHCOEt,
~NHCOCH,NHCH,, -NHCOCHN{CO,t-Bu)CH,;, -NHCOCH,N(CH,),,
~NHCOCH,CHoN (CHj) 2, -NHCOCH;CH;CHN (CH;) 2, ‘
-NHCO (cyclopropyl), -NHCO(iscbutyl), -NHCOCH, (mqrpholin-4-
vl), -NHCOCH,CH; (morpholin-4-yl), -NHCOCHCH;CH; (morpholin-
4-yl), -NHCO,(t-butyl), -NH(Cy., aliphatic) such as -NHMe,
-N{C;.s aliphatic¢); such as -NMe;, OH, -0(C,;., aliphatic)
such as -OMe, C;., aliphatic such as methyl, ethyl,
cyclopropyl, isopropyl, or t-butyl, and -CO02(Ci-s
aliphatic).

Preferred formula IIa compounds have one or
more, and more preferably all, of the features selected
from, the group consisting of: .

(a) R* and RY are taken together with their
intervening atoms to form é fused, gnsaturat.ed
or partiglly ungaturated, 5-6 membered ring

. havling 0-2 heteroatoms selected from oxyéen,
sulfur, or nitrogen, wherein each substitutable
ring carbon of said fused ring formed by R* and
RY is independently substituted by oxo, T-R?, or
L-Z-R?, and each substitutable ring nitrogen of

TRIPIFRAL IS 8pfedsrEMynNet 48%kips i ncl ude phenyl, pyri dyt,
ddiddd Frfgpula-llais



5 optionally substituted C1_6 aliphatic group, -OR -C(OR, -CO2R
-CONH(R4), -N(R4)COR, -N(R4) CO2R, -SO02N(R4)2, -N (R4) SO2R, -N (R6) COCH2N
(R4) 2, -N (R6) COCH2CH2N (R4) 2, and -N(R6) COcH2CH2CH2N( R4) 2, whef ¢iSaP Ril5s
selected from hydrogen, Cl1_6 aliphatic, phenyl, a 5-6 nmenbered 10

het er oar yWQ1296278%r a 5-6 nmenbered heterocyclic ring. MfEUMEN8red R5
substituents include -d, -Br, -F, -CN, -CF3, -COON, -CONHWe, - CONHEt,

-NH2, -NHAc, -NHSO2Me, - NHSQREt, - NHSER(n-propyl), -NHSQ2(isopropyl),
-NHCCEt, - NHCOCH2NHCH3, - NHCOCH2N( CQ2t - Bu) CH3, - NHCOCH2N( CH3) 2, 15

- NHCOCH2CH2N( CHB) 21 s ddH0QEZOH2RMN( B3k ana WMOLL Cystopsiioly

- NHCQ(i sobutyl ), -NHOQOHZ2( mor phol i n;4- yl), -NHCOCH2OH2( nor phol'i n-4-yl ),

- NHOOOH2CH2CH2 ( nor phéMReRitutgd by Rt co2(t-butyl), -NH(C1l-4 aliphatic) such
as - NHVe, -N(Cl,gyahi i = NVE2, - al.i l.c) 20 such
as -Owe, C1_4 al #%Aait%i gtk:tl}{cﬁ()%s@% ﬁf/??e%é%ﬁq%cyaclqggﬂgg%ﬁ %bﬁgg%ir.opyl , or
t-butyl, and - CO2( Cladme&hypbrnei uhitPreferred formula Ila conmpounds have one

d ferabjy all, of the feat Lected 25 f th
o oup. cofisi st hg (6 RERS Bt difh 17 MepbeFaRcROTORRTIET M TndR

i nterveni ng atons t {0y Menbeieddbivgedisr aiey saledtadd ifalomy atinsat ur at ed,
5-6 nenbered ring having 0-2 heteroatons selected from oxygen, 30 sul fur

or nitrogen, wherei P88k P%esErcaEyih 81097 ng carbon of said fused ring

formed by e and (Ry g% i dgperdentiyrs by iRrutsd @al%@nfaﬁ?w Qng L-Z-R3,
and each substltutabhg ring nitrogen of 21 SEP 2105 02/ 062789
PCT/ USO1/ 51031 - 44- Kai are | kekenriagetherRtoafidrryan soppbpddaent | y

10 substituted benzo ring; and
(e) R® is selected from -R, -halo, -OR, or -N(RY),.

More preferred compounds of formula IIa have
one or more, and more preferably all, of the features
selected from the group consisting of: -

1s (a) R* and RY are taken together to form a benzo,
pyrido, cyclopento, cyclohexo, cyclohepto,
thieno, piperidino, or imidazo ring; |
(b) R* is T- (Ring D), wherein T is a valence bond and
Ring D is a 5-6 membered monocyclic ring or an
20 8-10 membered bicyclic. ring selected from an
-‘aryl or heteroaryl ring;
(c) R? is -R and R? ‘is hydrogen, wherein R is
selected from hydrbgen, C,.¢ aliphatic, phenyl, a
5-6 membered heteroaryl ring, or a 5-6 membered
25 heterocyclic ring; and
(d) R® is selected from -R, -halo, -OR, or -N{R*%)s,
wherein R is melected From hydrogen,_CLs
aliphatic, or 5-6 membered heterocyclyl, phenyl,
or 5-6 membered heteroaryl, and L is -0-, -S-,
30 or -N(R‘)-.

Even more preferred compounds of formula ITa

have one or more, and more preferably all, of the

features selected from the group consisting of:



substituted by R4; (b) RLis T-(Ring D, wherein T is a val ence bond or a
met hyl ene unit; 5 (c) Ring-Disa 5-7 nenbered nonocyclic ring or an -
menbered bicyclic ring selected froman aryl or heteroaryl ring; (d) Sﬁﬁ m@ﬁ
-Ror -T-WR6 and R2' is hydrogen; or R and R2' are taken together to form
an opti ondYQQRO6H8L bstituted benzo ring; and (e) R3is s%(FTéE“fé'g Blom -R
-halo, -OR, or -N(R9)2- Mire preferred conpounds of formula Ila have one or
nore, and nore preferably all, of the fgatures selected fromthe group
consisting of: 15 (a) R' and Rl are taken together to forma benzo, pyrido,
cycl opento, cycl ofix®* ayé|Wheptotrakbhi eogethepere dioxm adbengdazo ring; (b)
Rl is T-(Ring D), wherei T Is a val ence bond and Ripng Dis a 5-6 nenbered
monocyclic ring or aRYS® RF'EWG&% B $YCLehexAgr¥F ected froman  aryl

or heteroaryl r| 8(R@) Bzriﬁnd?@nq,hlg% hSThXQrQ%é'lerY@rkﬁida Rpnlgs sel ected

from hydr ogen, al i phati c, heny , nbered heteroaryl ring, or a
5-6 nenber ed 25 het Bﬂ-ugyléli% ir|5n-gf rrmﬂbea(r@)d misosehemmﬁlfyﬂom R, -halo,
-OR, or 5N(R4)2 ﬁ n Ris selected fromhydrogen, C1_6 aliphatic, or
5-6 nmenbéred het erocyc 9 phenyl, or 5-6 nenbéred heteroaryl; and L is

-0-, -5-, 30 or (dY( RF- mMr@mqﬁﬁlw addphatpeunsd RF formila Ila have
one or nore, and m)r?l @referably all, of the features selected fromthe
group consi sting.of : "¥LrEE 2005

(d) R’ is selected from -R, -OR, or -N(R*%),, wherein
R is selected from hydrogen, C.-¢ aliphatic, 5-6
" 10 membered heterocyclyl, phenyl, or 5-6 membered
heteroaryl, _and L is -0-, -8-, or -NH-; and
(e) Ring D is substituted by up ﬁo three
gsubstituents selected from ~halo, -CN, =-NO.,
o -N(R. )2, optiomally substituted c; -6 aliphat:.c
15 group, -OR, -C(O)R, -CO:R, -CONH(R!), -N(R*')COR,
~N(R*)CO;R, -SO;N(R%),, -N(R!)SO;R,
-N (R®) COCH,N (R*) ;, -N(R®)COCH,CH,N(R*},, or
~N (R®) COCH,CH,CH.N (R*) », wherein R is selected
from hydrogen, C,.¢ aliphatic, phenyl, a 5-6
20 . membered heteroaryl ring, or a 5-6 membered
heterocyclic ring.
Representative compounds of formula IXa are
shown below in Table 1.

25 ‘Pable 1.
Me
' 3 ct - ' Cl
N N =N
Ao O el
(I:A Nksg R

Cl
ITa-1 IIa-2 ITa-3



WO 02/ 062789 PCT/ US01/51031 -45- (a) R' and RY are taken together to forma
benzo, pyrido, piperidino, or cyclohexo ring; (b) RLis T-Ring Db wherein T
is a valence bond and Ring Dis a 5-6 nmenbered aryl or heteroaryl 5IG(PQW5
(c) R is dro en or Cl.4 aliphatic.and R2' is hydrogen'mé
sel ect ed W‘éﬁ -OR, or -N(R4)2, wherein R is selectelf -‘E‘WWHrogen
Cl 6 aliphatic, 5 6 10 nmenbered heterocyclyl, phenyl, or 5-6 nenbered
heteroaryl, and L is -0-, -5-, or -NH_,and (e) Ring Dis substituted by up
to three substituents selected from - ha 0, -CN, -NO2, -N(R4)2, optionally
substituted Cl1_6 aliphaMec 15 group, -ORge-C(OR, -CIQFMG-CCNH(R4),
-N(R4) COR, -N (R4) -902. N(e) 21 - R4) SABR, - COCH2N (R4) 2
-N (R6) COCH2 CHZN ) or -N( Iﬁ?& CH2 CH2N( 4%;E erein Ris

a
é er

sel ected from hydgogen, p phenyl , a Fenber ed
het eroaryl ring, |a e clic esent ative
conpounds of for aN sho Tabl l1a-1
Ila-2 1 21 SEP 2SS5 WO 02/ 062789 PCTI USO1/ 81031 46
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M HN *HEt Ila-4 C Ila-5 M C Ila-7 Ila-8 CHI1la-13 Ila-11 Me |Ila-14 Cl
HN M Ila-6 M Ila-9 M Ow [la-1511la-16 Ila-17 Ila-18 21 SEP 2005 WO

02/ 062789 -47 HN NH2 Il1a-25 F 71 SEP 2605
WO 02/062789 PCT/US01/51031
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NHAc Ila-41 Me NHAc M@ H HN--N COCH Kj .,-~NHAc MeO- 1 k J NAS PCT/ USOL/ 51031
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21 S P 2,905 WO 02/ 062789 -50 I1a-61 lla-64 N HNM Me ll1a-67 Ila-70 N
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In anotﬁér embodiment, this invention provides

a compositién comprising a compound of formula IXa and a
pharmaceutically acceptable carrier. '

5 Another aspect of this invention relates to a
method of treating or preventing aﬁ Aurora-2-mediated
digeage with an Aurora-~2 inhibitor, which method
comprises administering to a patient in need of such a
treatment a therapeutically effective amount of a

10 compound of formula IIa or a pharmaceutical composition
thereof. '

Another aspect of this invention relates to a
method of inhibiting Aurora-2 activity in a pafient,
~which method comprises administering to the patient a.

15 compound of formula IIa or a composition comprising said
compound. |
Another aspect of this invention relates to a
method of treating or preventing a GSK-3-mediated disease
with a GSK-3 inhibitor, which method comprises

20 administering to a patient in need of such a treatment a



lla-74 Il1a-73 21 SEP 2105 WO 02/ 062789 MeH HN L H~ NN Nw ' "a O 600

lla-76 -51 Ila-77 PCT/USOL/ 51031 F Ila-78 NHAc I n anothe
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and a pharmaceutically acceptable carrier. 5 Another a;pect of this

i nventi onWQ#P6¥8%t o a nmethod of treating or preventin

Aur or a- 2-nedi ated di sease with an Aurora-2 inhibitor, which nethod
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or a conposition conpbp§ﬁﬁg éékdofCEE?&“HH%eH@ﬁ%EhgéﬁgggﬁE

relates to a nethod of treating or preventing a
wi th a GSK- dmetrthudicfoenhahtihgnel pochem myritdesis and/or

5 blood levels of glucose in a patient in need t

which method comprises administering to the pa

treatnment a

mula lla or a

hog £ on

a patient, which

ound of forrmula Ila

c%oq% this invention
I'at ed di sease

lowering

hereof,

tient a

therapeutically effective amount of a compound of formula

IIa or a pharmaceutical composition thereof. This method

is especially useful for diabetic patients. Another

10 method relates to inhibiting the production of

hyperphosphorylated Tau protein, which is useful in

halting or slowing the progression of Alzheime

r'sa

" disease. Another method relates to inhibiting the

phosphorylation of P-catenin, which is useful
15 treating schizophrenia. '
Another aspect of tﬁis invention rel
method of inhibiting GSK-3 activity in a patie
method comprises administering to the patient
of formula IIa or a composition comprising sai
20 Another aspect of this invention rel
method of treating or preventing a CDK-2-media
with a CDK-2 inhibitor, which method comprises
adminisgtering to a patient in need of such a t

for

ates to a
nt, which
a compound
d compound.
ates to a
ted disease

reatment a

therapeutically effective amount of a compound of formula

25 IIa or a pharmaceutical composition thexreof.

Another aspect of the invention rela

tes to

-inhibiting CDK-2 activity in a patient, which method

formula IXa or a composition comprising said ¢
30 Another aspect of this invention rel

method of treating or preventing a Src-mediate

with a Src inhibitor, which method comprises

adminjistering to a patient in need of such a t

compriges administering to the patient a compound of
ompound.
ates to a

d disease

reatment a



20 adm nistering to a patient in need of such a treatnent a 21 SEP 2005 WO
02/ 062789 PCT/ 0S01/51031 -52- therapeutically effective anmount of a conpound
of fornula Ila or a pharmaceutical conposition thereof. One.aspect 7dfSiPhil&
invention relates to a nethod of enhancing glycogen synthesi s and/o

| overing Y BO6H8 | evel s of glucose in a patient in need?GHEIYEI3 whi ch

met hod conprises admnistering to the patient a therapeutically effective
amount of a conpound of formula Ila Qa2 pharmaceutical conposition
thereof. This method is especially useful for diabetic patients.. Another

10 et hod r enhepeuicaliPi éffeet iR RN &naoaomﬁawmm@t ed Tau

protein, mhlch is useful In halting or slow ng the grogre35|on of
Al zhei mer' s TI® §%a e PhAFBRGRALRA I sPMRasdtdon: SherBeBi ting t he

phosphoryl ation of 0-gaLepLp, a%ﬁg dfsdﬁ%?f#beﬁﬂﬁopléeié

schi zophreni a. Anot her aspect I's invention relates ?o a nmethod of

I nhibiting Gﬁhﬂ%laangvsry act it iienta patienht, nehhol methmdses

admi ni st rin o the gﬁﬂLent a_.conpoun of fo la Ila or onposi tion
ffo

conpri si nigteting, @PtGF Psc?ﬂg%ﬁﬂq relates to a
met hod of trmhmﬁ ULaPoLVE Nduitthbs 13 2ompeiiatiag Hhseassmpotird) a CDK- 2

I nhi bitor, which nmethod conprises admnistering to a patient in need of

such a treatnent a tﬁE?EE%XnWQEqulnﬁﬁaﬁﬁﬁlF@ aﬁbah%tkﬁgaﬁéﬁﬁ%bﬁhd of
formul a 25 ldex Q" @pRAar gR |§Caglﬁ<%@q_§ Li iohBEie s éﬂer aspect of

the invention rél'ates fo in ibiting actrvity in a |ent whi ch
met hod conphﬁs@smeﬁhpdlSomnilgpa(ﬂqnm30¢&mgenhEabcohgmmmﬂﬂ(ﬁamglﬁ'nula lla or

a COHpOibt I Qﬁtﬁoqﬂr I i{xggré-aé ,d 659{115‘2”’&%1:2, or Src inhibitor of
formula Iia, or a pharmaceutical composition thereof, in
an amount effective to inhibit Aurora-2, GSK-3, CDK2, or
Src.

EBEach of the afcreméntioned methods directed to
- 15 -the inhibition of Aurora-2, GSK-3, CDK2, or Src, or the
treatment of a disease alleviated thereby, is preferably
carried out with a preferred compound of formula IIa, as
described above.
Another embodiment of this invention relates to
20 compounds of formula IIb:

Rz'
HN” N

R*

)9
RY N')\o-n‘
IIb

25 or a pharmaceutically acceptable derivative or prodrug
thereof, wherein;
R* and RY are taken together with their intervening atoms
to form a fused, unsaturated or partially unsaturated,

5-7 membered ring having 0-3 ring hetercatoms selected



30 Anot her aspect of this invention relates to a nethod of treating or
preventing a Src-nedi ated disease wth a Src inhibitor, which nmethod
conprises admnistering to a patient in need of such a treatnent a315r8ER(S
2005 WO 02/062789 PCTI USOL/ 51031 -53- therapeutically effective amount of a
conpound OV a | 1a or a pharmaceutical conpositi onf$HEFRBI%! Anot her
aspect of the invention relates to inhibiting Src activity in a patient,
whi ch nmethod 5 conprises adm nistering-g¢4.the patient aconpound of fornula
Ila or a conposition conprising said conpound. Another nmethod relates to

i nhi biting Aur @rem?ox@gEn 3, sulk2r, ar FJitregenyi wiekraia &aehogi cal sanpl e,
whi ch net hod conpri ses coi1t acting the bial ogi,aal sanple 10 with _the
Aurora-2, GSK-#& utgble, ping farhagy of spdrfrged| Ring formadhh¥aceut i cal
conposition theme N 3 4a ADER it dda i ur e s 2 K- 3,
CDK2, or Src. %Ea%frl\d o% tlﬁeagfa grﬁ gﬂg%ﬁ%}ﬁgﬂ netlr%éﬂga&iﬂyegﬁéd 't?oﬁﬁ'lgD ﬁe

i nhibition of AwZoR3, mndSiach subikkituralSie, rieg thitrogen mfnsadfl a di sease

al | evi at thergby, ci rabl arried out wt referyed conpound
of . for rruﬁg I aﬁgé fé%@%‘?le%id@gbaé\%ﬁ ﬁr?ot’f{léfe éarl?\b@ﬁ(?(ﬁll@r%&n%ugﬁg%ﬁrﬂé&?nvent i on
relates to 20 egmprbunds of formula Ilb: lib 25 or a pharnmaceutically

acceptabl e deyiyvative,or 5£odrug t hereof, wherein; R' and R7 are taken
t oget her w tR difelr RARG BLhi ng atons to forma fused, unsaturated or

partially ungphgrmtif.a 5577 menbeee80mbhdSydRid NE Yy Sy ighd ohRERHLALA TS
sel ected bicyclic ring selected from aryl, heteroaryl,

10 hetérocyclyl or carbocyclyl, said hetercaryl or
heterocyclyl ring having 1-4 ring heteroatoms selected
from nitrogen, oxygen or gulfur, wherein each
substitutable ring carbon of Ring D is independently
substituted by oxo, T-R®, or V-2Z-R®, and each '

15 substitutable ring nitrogen of Ring D is independently
substituted by -R%; |

T is a valence bond or a C;.4 alkylidene chain;
%z is a Ci4 alkylidene chain; o
" L is -0-, -8-, ~80-, -80,-, -N(R®)S0;-, -SO.N(R®)-,

20 - -N(R®)-, -CO-, -CO;-, -N(R®)CO-, -N(R®)C(O)O-,

-N(R®) CON(R®) -, -N(R®)SO.N(R®)-, -N(R®)N(R®)-,
-C{O)N(R®) -, -OC(O)N(R®)-, -C(R®)20-, -C(R®).S-,
-C(R®)280~, -C(R®)380;-, -C(R®)280.N(R%)-, -C(R)N(R®)-,
~C(RF) N (R®)C(0) -, -C(R%):N(R)C(0)O-, -C(R®)=NN(RS)-,

25 -C(Rf)=N-0-, -C(R°)N(R°)N(R®)-, -C(R®).N(R®)SON(R®)-, or
-C(R®) 2N (R®) CON (R®) - ; -

R? and R* are independently selected from -R, -T-W-R%, or
R?® and R* are taken together with their intervening
atoms to form a fused, 5-8 membered, unsaturated or

30 partially unsaturated, ring having 0-3 ring heteroatoms
selected from nitrogen, oxygen, or sulfur, wherein each
substitutable ring carbon of said fused ring formed by
R* and R* is independently substituted by halo, oxo,



21 SEP 2005 WD 02/062789 PCTI US01/51031 -54- from oxygen, sulfur, or
nitrogen, wherein each substitutable ring carbon of said fused ring forned
by e and RY is independently substituted by oxo, T-R3, or L-Z-R3,1afid Bakh
substitutable ring nitrogen of said 5 ring forned by R* and RY is

i ndependeMA Y4Bt ituted by R4 ; RLis T-(Ring D); Rl Fosiss 7
menber ed nonocyclic ring or 8-10 nenbered bicyclic ring selected fromaryl,
heteroaryl, 10 heterocyclyl or carbocyegkyl, said heteroaryl or heterocyclyl
ring having 1-4 ring heteroatons selected fromnitrogen, oxygen or sulfur,
wherei n each sgpst+noit abRg, romng &’ poanafl edii osubdts tutddlendentyl v
substituted by oxo, T-R5, or, V- g R5. and_each 15 subgtitutable ring nitrogen
of, Ring D is RHefepmariaf spidsgiagi formed by B anf RS 18 val ence bond or a
Cl.4 al kyli de”ﬁn&&g@éﬂ&enﬁx gugsgltﬁgégyﬂ,%dﬁqe chain; Lis -0-, -S, -SO,
-S02-, -N (Rg).SO -, -S2N (0) 20 -N(R6)-, -CO, -CX2-, -NR6)CO,

- N(R6) C( O) OR™ isN¢elpaiad Hizom -RiN( RBRECRNCEB) - 7C (+@)%6) NARER,, - C(O) N(Re) -,

-OC(O N(R6) -, - 2000 ) 2S50. .= 1&2854 - ¢ 002
- ) 25P2 ReTEOCERy FSRERER - Moaris i e -2 Bs) 3ifee) (00
S e, oo, st S0
or - - n are_j ndependen sel ected from-R
-T-WR6, or R?z”eﬁ‘la%ﬁzkclaf@ﬁagéﬁigggef%g‘?‘i)\m(lnﬁ?vheﬁ "}i&r{t‘{gl%’eni ng atoms to
forma fused, SodyEIDERNAR’) oA™Y, AL & () SON (R7) 2, -N(R')SOR, o
-0C(=0)N(R")2;
10 eaéh R is independently selected from hydrogen or an

optionally substituted group selected from Ci.g
aliphatic, Cs-10 aryl, a heteroaryl ring having 5-10
ring atoms, or a heterocyclyl fing having 5-10 ring
atoms; ' ‘

15 each R' is -independently selected from -R’, -COR’,

-CO, (optionally substituted C;.¢ aliphatic), -CON(R7)a,
or -SO;R’;

each R® is independently selected from -R, halo, -OR,
-C{=0O)R, -CO:R, -COCOR, -NO;, -CN, -S(O)R, -SO.R, -SR,

20 -N(R*);, -CON(R');, -SO,N(R*),, -OC(=O)R, -N(R*)COR,
-N(R*) CO;(optionally substituted C,_¢ aliphatic),
-N(R*)N(R')2, -C=NN(R')z, -C=N-OR, -N(R*)CON(R*)a,
-N(R*) SO.N(R*);, -N(R*)SO;R, or -OC(=0)N(R')2;

V is -0-, -8-, -80-, -S0;-, -N(R®)SO,-, -SO.N{RS)-,

25 -N(R®)-, -CO-, -CO;-, -N(R®)CcOo-, -N(R®)C(O)O-,
~N(R®) CON (R®) -, -N(R®)SO,N(R®)-, -N(R®)N(R®)-,
~C(O)N(R®)-, -OC(O)N(R®)-, -C(R®);0-, -C(R®);S-,
-C{R®)280-, -C(R®)280,-, -C(R®);80,N(R%)-, -C(R®).N(R®)-,
~C(R%) N (R®)C(0) -, -C(R®),N(R®)C(0)O-, -C(RS)=NN(R®)-,

30 ~C(R®)=N-0-, -C(R®)N(R®)N(R)-, -C(R®),N(R®)SO.N(R®)-, or
~C(R®) 2N (R®) CON (R®) - ;

W is -C(R%);0-, -C(R%):8-, -C(R®);80-, -C(R®)280,-,
-C(R®)280.N (R®) -, -C(R°)N(R®)-, -cO-, -CO;-,



30 partially unsaturated, ring having 0-3 ring heteroatons selected from

ni trogen, oxygen, or sulfur, wherein each substitutable ring carbon of said
fused ring formed by R2 and R2' is independently substitut ed by hal 0SEPo¥ib)
| 21 SEP 2005 WD 02/062789 PCT/ US01/51031 -55- -CN, -NXR2 or -V-R6, and
each subsWQQ¥BL ring nitrogen of said ring forned by‘j(ﬁéu H&”ﬁ& i s

I ndependently substituted by R4; R3 is selected from-R -halo, -OR

-C(=O R -CO2R, 5 -COCOR, -COCH2COR, -Mg1-'-CN, -S(OR, -5(0)2R, -SR,
-N(R4)2, -CON(R7)2, -SO2N(R7)2, -OC(=O R, -N(R7)COR, -NR7)CX2(Cl 6
aliphatic), - NcB4R N(omom echcmmenémomnmRmmR?)z

-N( R7) SO2N( R7) 2 - léll‘\l gach I S i ndependently
sel ected from 59&3 i}@%@ “aptTi Fﬁh‘ Bst'l t' E‘d)'d'?cﬁup' sel ected from
Cl_ 6 ali phatlcc(ﬁq_sza)rMRS)a heé@nqwhsyg & (R&ying 5-10 ring atons, or a
het erocyclyl ri n% haV| n% r| ng atons; each R4 is i ndependent |y

R

sel ected from -RIR®)8ER7) CO fop@ton@@lﬂyRs)ubst ituted C1_6 aliphatic),

QLo R 2 ot %&3%@529 UORRE R EbG (SR R 2 0 - R

) Ly it S o gy St 1

- N(R4) SOFZ)N( R4) STOURE s'c%hg “&F Ri( REpB. axe | Laken %%g\l -,

- N(R6) S02-, S@Bﬂ%ﬁe i tdogel Beébm toCorm- §X-6 ndRRDD , - N R6) C(O) o,
heterocyclyl or heteroaryl ring; and

10 each R’ is independently- selected from hydrogen or an
optionally substituted C;.¢ aliphatic group, or two R’
on the 'same nitrogen are taken together with the
nitrogen to form a 5-8 membered heteiodyclyl or
heterocaryl ring.

15 Preferred rings formed by R* and RY include a

' 5-, 6-, or 7-membered unsaturated or partially
unsaturated ring having 0-2 heteroatoms, wherein said
R*/RY ring is optionally substituted. This brovides a
bicyclic ring system containing a pyrimidine ring.

20 Examples of preferred pyrimidine ring systems of formula

IIb are shown below.

: HN}L’ : HN}L"
HN .
Lo, O
N/)\O-Fl’ N/J\f ’ ~ Nﬁk
. ITb-A IIb-B ITbh-C

HN}!? ) ' HN}"?, | HN}L?
re-N .;j\; H\mj\; d:’j[\

© IIb-D IIb-E IIb-F



N(R6) CON(R6) -, -N(R6) SG2N(R6) -, -N(R6)N(R6)-, -C(O N(R6)-, -OC(O N(R6)-,
C(R6) 20, -C(R6)2S-, _ -C(R6)2SO, -C(R6)2SR-, -C(R6)2SO2N(R8) -,

-C(R6) 2N(R6) -, -C(R6)211(R6) (O -, -C(R6)2N(R6)C(0)0-, -C(R6)=NN(R8)SEF, 28Bo
-C(R6)=N-O, -C(R6)2N(R6)N(R6)-, -C(R6)2N(R6) SO2N(R6)-, or_ _ - R6) 2N (R6
08(\1(??6) S‘SOWW?)C(Ré)z)o,( -)C(RG)g(S-,)-CERGgZSO,( -&%‘W?{S{“!)C(%g )
2S2N (R6) -, -C (R6) 2N (R6) -, -CO, -CO2-, 21 SEP 2005 WD 02/062789

PCT/ US01/ 51031 -56-.C(R6)OC(O -, -C(RE)£AO N(R6)-, -C(R6)2N(R6) CO-,
-Q(R6) 2N(R6) C( Q) O-, - C(R6) =NN(R6) -, - O(R6) =N- O,

- C(R6) 2N( R6) N(R6) -, - C( R6) 2N( R6) SO2N( R6) -, - C( R6) 2N( R6) CON(R6) -, or
-CON(R6)-; 5 each R6 is independently selected from hydrogen or an
optional ly substituted §1?_4 al i phatic grou or two R6 gro}p?s on the sane

nitrogen atomare ta together wth t
menber ed heterocy I het eroaryl [ iRQ.~A¢
sel ected from hydroggn an optionajly [su

nftrogen atomhlh forma 5-6

d 10 each ' I\4'[)ndependently

tituted . 6 Jlal ijphati c group, or
two k7 on the s M T are tak NG N%N

_ _ Wi th en to forma
5-8 nenbered heterocyclyl ~or heteroaryl,ring™ 15 Preferred rngs forned by
e and RY include a 5 $5,_#r 7-nmenbered Ugiﬁll:#l’ ated or partiﬁj_lﬁl unsat ur at ed
ring having 0-2 heteroatons, wherein sai =/RY ring is optionally
substituted. This provides a bicyclic ring systemcontaining a pyrimdine
ring. 20 Exanples of prgferred pyrimdine ring systens of f'e)ilrrula | Xb are

shown bel ow. Fie HN” HN” HN”
. O 0L
A . 4‘\ (’N N&
ey VI &
IIb-P IIb-R Iib-Vv

-

Cﬁ \
N/
a2 )}f
IIb-W

More preferred pyrimidine ring systems of
formila ITb include ITb-A, IIb-B, IIb-D, IIb-E, IIb-T,
IIb-P, and IIb-V, most preferably IIb-A, IIb-B, IIb-D,

5 IIb-B, and IIb-J.

. The ring formed when R* and RY are taken
together may be substituted or unsubstituted. Suitable
substituents include -R, halo, -0O(CH;)..-N(R*).,
~0(CH;)2.4-R, -OR, -N(R*)- (CHy)z-4-N(R%)a, -N(R*)- (CH;)s-a-R,

10 ~C(=0)R, -COR, -COCOR, -NO,, -CN, -S{O)R, -SO;R, -SR,

. “N(R*)2, -CON(R%);, -SO.N(R*),, -OC(=0O)R, -N(R*)COR,
-N(R*) CO, (optionally substituted -C,.¢ aliphatic),
-N{R*)N(R*),, -C=NN(R'),, -C=N-OR, -N(R*)CON(RY)a,

-N(R*) SO;N(R*);, -N(R')SO;R, or -0OC(=0)N(R');, R and R* are



LHNI R4 HN' 11b-B HN 377 11b-C HNC I1b-D |ib-E 21 SEP 2005 WO

1 b-F

02/ 062789 11b-J Il1b-P HNA I1b-W-57 HN 11b-x Ilb-R PCT/USOL/ 51031 I1b-L

HN 377 iib-V More preferred pyrimdine ring systens of formula |15 Be
l1b-A I1b-B, II1b-D, Il1b-B, Il1b-J, 1lb-P, and Ilb-V, nost eferably li b- A,
|1 b-B, |iBOQI26E8Y | h.B and |I1b-J. The ring forned when B¢ ’Eﬁ? lare taken
toget her may be substituted or unsubstituted. Suitable substltuents I ncl ude
-R halo, -Q(CH2)2.4-N(R) 2, -O (CH2) 2R -OR -N (R4) - (CH2) 2-4-N (R4)
2, -N(R4) - (CH2) 2-4-P, 10 -C(=O R, -CX2R, -COCOR, -N@2, -CN, -S(OR
-S2R, - SR, ag NdHintéd aboeR4) Pref&kPad RAYRY ridg HdH3tithieResCOR,

include -halo, -R, -OR, -COR, -CO;R, -CON(R');, -CN,
-O(CHz)3-4-N(R'}2, -O(CHz}2.4-R, , -NO; -N(R%)z, -NR'COR, _
~-NR*SO;R, -SO0,N(R'); wherein R is hydrogen or an optiomally
5 substituted C,¢ aliphatic group. ‘
The R? and R*' groups of formula IIb may be
taken together to form a fused ring, thus providing a
"bicyclic ring system containing a pyrazole ring.
Preferred fused rings include benzo, pyrido, pyrimido,
10 and a partially unsaturated 6-membered carbocyclo ring.
These are exemplified in the following formula IIb
cémpounds having a pyrazole-containing bicyclic ring

system:

. NJWE&E% B

, and .

=z
/)
2

z’
y
=,

Preferred substituents on the R?*/R*' fused ring
15 of formula IIb include one or more of the following:
-halo, -N{R');, -Ci alkyl, -Ci.; haloalkyl, -NOa, -0(Ci.
alkyl), -CO2{Ci alkyl), -CN, -S03(Ci.4 alkyl), -SO;NHj,
-OC(O)NH;, -NH;S802(C;-4 alkyl), -NHC(O) (Ci-s alkyl},
-C(O)NH;, and -CO(C;.4 alkyl), wherein the (Ci-4 alkyl) is .a
20 straight, branched, or cyclic alkyl group. Preferably,
the (C;., alkyl} group is methyl or ethyl.
When the pyrazole ring system of formula IIb is
monocyclie, preferred R? groups include hydrogen or a
substituted or unsubstituted group selected from aryl,
25 heteroaryl, or a C;.s aliphatic group. Examples of such



-NW C02 (optionally substituted Cl-6 aliphatic), -NR4)N(R4)2,
-C=NN(R4) 2, -C=N-OR, -N(R4)CON(R4)2, -N(R4)SO2N(R4)2, -N(R4) SO2R, or
-OC(=O N(R4)2, R and R4 are 21 SEP 2005 WD 02/ 062789 PCT/ USC]/51031215(8’ 1%
defined above. Preferred R'/RY ring substituents include -halo, - - OR,
-COR, - COMR 02062 R4)2, -CN, -O (CH2) 2-4-N (R4) 2, -oR@%ﬂlfélﬂalR , - N2
-N(R4) 21 - NRACOR, -NRASOZ2R, -S2N(R4)2 wherein R is hydr ogen or an
optionally 5 substituted Cl1-6 aliphat i_]gggroup. The R2 and R2. groups of
formula II'b may be taken together to forma fused ring, thus providing a

bicyclic ripgetpsirem RONYrY mg@lm@,aﬁollﬁefh erd: used rings
I ncl ude ben?g pyri do, ggyrlﬂn% do, 10 and a ar]?pally 15:$1saturzli’?ed 6- menber ed

carbocycl o ryedoprop¥le arEr@RﬂmIQﬁQl@@enﬁYﬁhthdrpmnngbr mula llb

co oundshv ol | i Curl

Pr (r;Perred S&tﬁ%{%@?ﬁ%@i %‘1&% 9%898§¥i A Eggg?alor nul aglf(?l&gl ncl ude

one or nor e ief hiydeofehl ow ng: -halo, -N(R4)2, - Cl 4 al kyI - O 4 hal oal kyl
Cl-4 al kyl C-4 ,- 80 , - SO2NH2,

OC(O) Noé - Nstozy()c‘fhﬁnCC%Hﬁ)D of rﬁ%ﬂ%’é)‘* E%I Asy 9P?Y° )O)NH2, and

-C(Cl1-4 ai er¥Ral RiAgt Begtédps MU phedy120pgtkidypht, branched, or

cyclic al kyll group. Prefera the (Cl-4"al kyl) group is nethyl or ethyl.

o a

When the pyP¥XddazipWy, sp¥E &roxlor ﬁ‘ﬂldaPYFBZii@ Yifgonocyclic, preferred R2

groups include hydroggheRn 515’%‘.‘ £ e nsub i group sel ected
fromaryl, 25 heteroaryf’iﬂ Cl 6 a:ll:lhgﬂat ?%ﬂgrﬁgugi%aﬁ‘gﬁ es of such Zzt SF

P 2005 preferred bicycllc Ring D groups include naphthyl,

10 tetrahydronaphthyl, indanyl, benzimidazolyl, quinolinyl,
indolyl, isoindolyl, indolihyl, benzo [b] furyl,
benzo [(b) thiophenyl, indazolyl, benzothiazolyl,
cinnolinyl, phthalazinyl, quinazolinyl, quinoxazolinyl,
1, 8-naphthyridinyl and isoquinolinyl. '

5 _ On Ring D of formula IIb, preferred T-R® or V-Z-
R® substituents include -halo, -CN, -NO,, -N(R%).,
optionally substituted C;.¢ aliphatii: group, -OR, -C(O)R,
-CO;R, -CONH(R'), -N(R‘)COR, -N(R*)CO;R, -SO.N(R%')a,

-N (R*) SO:R, -N(R‘)cocénzN(R‘)z, -N(R®) COCH,CH,N (R*) ;, and

20 -N(R®) COCH,CH,CH,N(R%),, wherein R is selected from
hydrogen, Ci.¢ aliphatic, phenyl, a 5-6 membered
heteroaryl ring, or a 5-6 membered heterocyclic ring.
More preferred R® substituents include -Cl, -Br, -F, -CN,
-CF;, -COOH, -CONHMe, -CONHEt, -NH;, -NHAc, -NHSOMe,

© 25 -NHSO,Et, -NHSO;(n-propyl), -NHSO,(isopropyl), -NHCOEt,
-NHCOCH,;NHCH,;, -NHCOCHN{CO:t-Bu)CH,, -NHCOCH,N(CH;),,
~-NHCOCH,CH,N (CH3) 3, -NHCOCH,CH,CH,N (CH;) 2,
. =NHCO (cyclopropyl), -NHCO(isobutyl), -NHCOCH,(morpholin-4-
yl), -NHCOCH,CH;(morphclin-4-y1l), -NHCOCH;CH;CH; (morpholin-

30 4-yl), -NHCO;{t-butyl), -NH(C;.; aliphatic) such as —N}Me,'-
-N{C;-4 aliphatig), such as -NMe., OH, -0(C,;., aliphatic)
such as -OMe, C;-4 aliphatic such as methyl, ethyl,



WO 02/ 062789 PCT/ US01/51031 -59- preferred R2 groups include H, nethyl,

ethyl, propyl, cyclopropyl, i-propyl, cyclopentyl, hydroxypropyl,

met hoxypr opyl, and benzyl oxypropyl A preferred R2' group is hydrofeBiP &5

Wien Ri ng D of forrruIaIXb is monocyclic, preferred Rin ro i ncl ude
HETRRHET

phenyl, pWA®P278 pyridazinyl, pyrinidinyl, and pyrazin g D of
formula lib is bicyclic, preferred bi cyclic Ring D groups include-naphthyl,

10 tetrahydronapht hyl, i ndanyl, benzi mgdazol yl, quinolinyl, indolyl,

i soi ndol yl, indolinyl, benzo [b] furyl, benzo[b]thiophenyl, indazolyl,
benzot hi azolqulog:iapyd.l | dpbpropyhal ez itmbutydyi magokcoy(C,-gui noxazol i nyl,

1, 8- napht hyrr qé r]d I soquinolinyl. 15 On Ring Dof forrmula |ib, preferred
T-R5 or V-z2 i‘tuents include -halo, -CN, -NO2, -N(R4)2, optionally

substituted Cl1_6 aliphieferge@Uformedd 1 @oﬁpoun@%av%ﬂ% - N(R4) COR,
-N(R4) CO2R, -SO02N(R4)2, -N (R4) SRR, -N (R6) COCH2N (R4) 2, -N (R6)
COCH2CH2N ( Feprey, moye PReFeyavbF mmm) feakptesi selectedel ect ed

from hy ro %1“6 h @ﬂe% a 5-6 nmenbered heteroaryl ring, or
a 5-6 rrerrbereg h g?)? PI g“rll&r'rs re preferred R5 substituents include
-, -Br, -F, -CNa) RGExd RYCQ&I takehHibgeti@NhEth thddr - NHAC, - NHSO2Me,
25 - NHSOZEt, - NHSOZ( R-pro -NHSC2 (i sqprop HCOEL - NH%(I:I—QNHCI—B

- NHCOCH2N( CO2t - Bu) CH3 nbe ﬂ%ﬂ%‘,ﬁ’z 0’8 c%nck&‘i?@lr\r(‘tﬁ%%"’}

- NHCOCH2 CH2 CH2N( CH) 3r paf&m:qyaimrtwlt)ad blbi@%emadllﬁmg
- NHOOOH2( nor phol i n-4- yl), -NH 2CH2( mor phol i n

- NHOOOH2CH2CH2 ( mor phBRYHAS (P %2 \heftexoritoms P%EF?‘P? gr‘%&-l(%iygfnal i phat ic) such
as -NH\Vgq h N(C1-4 akiphat Or tchgas, WeZeifHback ddbgt Ahidatakl C)

ring carbon of said fused ring formed by R* and
RY is independently substituted by oxo, T-R?, or
L-Z-R®, and each substitutable ring nitrogen of
_ said ring formed by R* and RY is independently
15 substituted by R%;
(b) R* is T-(Ring D), wherein T is Ia valence bond or
a methylene unit; )
{c) Ring D is a 5-7 membered monocyclic ring or an
8-10 membered bicyclic ring selected from an
20 aryl or heteroaryl ring;
(d) R? is -R or -T-W-R® and R* is hydrogen; or R® and
R*' are taken together to form an optionally
substituted benzo ring; and
(e) R?® is selected from ~R, -halo, -OR, or -N(R*),.
25 More preferred compounds of formula IIb have
one or more, and more preferably all, of the features
selected from the group comsisting of:
" {(a) R* and RY are taken together to form a benzo,
pyrido, cyclopento, cyclohexo, cyclohepto,
30 | thieno, piperidino, or imidazo ring;
{b) R! is T-(Ring D), wherein T is a valence bond and

Ring D is a 5-6 membered monocyclic ring or an



such as -Owve, Cl1_4 aliphatic such as nethyl, ethyl, 21 SEP 2005 WD 02/ 062789
PCT/ USOl / 51031 -60- cycl opropyl, isopropyl, or t-butyl, and -CO2(Cl_4
aliphatic). Preferred fornul a lib. corrpounds have one or nore, and hbfe 2005
preferably all, of the features selected 5 fromthe group consisting of:

(a) R ané’W"é’r”&"taken together with their interveni ngPéji/WS forma
fused, unsaturated or partially unsaturated, 5-6 nenbered ring having 0-2
het er oat ons sel ected from oxygen, 10 sghtur, or nitrogen, wherein each
substitutable ring carbon of said fused ring formed by R and Rz' is

i ndependent |y substi$+iednasbexenl blicidlior rihgZs&Bected £rmb aaubstitutable
ring nitrogen of said fin forrred b R! and RY is independently 15
substituted by R4; (BFYRoY & B}y9%herein T is a val ence bond or a

met hyl ene unit; Ban;gs[lnsaﬁ 54'7 rgem@%g gon%gglaliﬁ Rifg or an- 5-10
menber ed bi cycl [ E:‘E% ng sel ected fronl1 an- 20~ aryl or heteroaryl ring; (d) R

is -Ror -T-WR6 ands¢lected finamdgydrogenR Casdaliphatie, tpiedylyoget her to

R0 -8R or <N R 2 M RRRGR R I RN T SRIRRERE L e
one or nore,  and norkepesdeyrciice/ rdhl,;. ahdt he features selected fromthe
group consi sting (g : are taken to et her to for(m,a benzo,

t

R' .an
pyrido, cyclopen S Bﬁ/ﬁ%l&%@tﬁc FoABpTR: -B -OR, or -N

wherein R is selected from hydrogen, Ci-¢
aliphatic, or 5-6 membered heterocyclyl, phenyl,
10 or 5-6 membered hetercaryl, and L is -0-, -S-,
or -N(R*)-. '
Even more preferred compounds of formula IIb
_have one or more, and more preferably all, of the
features selected from the group consisting of:
15 (a) R® and RY are taken together to form a benzo,
pyrido, piperidino} or cyclohexo ring;
(b) R* is T-Ring D, wherein T is a valence bond and
Ring D is a 5-6 membered aryl or heteroaryl
ring;
20 (c) R?® is hydrogen or €, aliphatic and R? is
hydrogen;
(d) R® is selected from -R, -OR, or -N(R%'),, wherein
_R is selected from hydrogen, Ci-¢ aliphatic, 5-6.
membered heterocyclyl, phenyl, or 5-é membered
25 hetercaryl, and L is —04, -8-, or -NH-; and.
(e) Ring D is substituted by up to three
substituents selected from -halo, -CN, -NOi,
-N(R*)z, optiocnally substituted C;.s aliphatic
group, -OR, -C(O)R, -CO:R, -CONH(R'), -N(R')COR,
30 -N(R*) CO;R, -SO:N(R');, .-N(R')SO:R,
-N(R®) COCHN(R%),, ~N(R®) COCH,CH,N(R%);, or
-N(R®) COCH,CH,CH,N (R*) 5, wherein R is selected
from hydrogen., Ci-s aliphatic, phenyl, a 5-6



30 thieno, piperidino, or imdazo ring; (b) RLis T-(Ring D, wherein Tis a
val ence bond and Ring Dis a 5-6 nenbered nonocyclic ring or an 21 Sr? 2005
WO 02/ 062789 PCT/ US01/51031 -61- 8-10 nenbered bicyclic ring sel ectedSff @it

an aryl or heteroaryl ring; (c) R is -Rand R2' is hydro en, wherein Ris

sel ected MWQMRMY®Pogen, C1.6 aliphatic, phenyl, a 5 5-6F St het er oaryl
ring, or a 5-6 nenbered heterocyclic ring;. and (d) R3is selected from-R,
-halo, -OR or -N(R4)2, wherein Ris sgjected from hydrogen, Cl_6

al i phatic, or 5-6 nmenbered beterocyclyl, phenyl, 10 or 5-6 nenbered

heteroaryl, and L ismefbered-het@foat¥Rding Evenansre mesbereé@d conpounds of
formul a XXb have one or nore, and nore preferably all, of the features

sel ected fromthe gr@@ﬁeEeﬁg?%%¢rEF%ﬁ* 15 (a) R and Rl are taken toget her
to forma benzo, pyrﬁﬂ%ﬂﬁ@bﬁﬁéh@b@oco@éo&M&!Qﬁ?@% 5&9) aPBd is T-Ring D,
ere

wherein T is a val ence nd and IS a 5- aryl or heteroaryl
ring; 20 (c)skikawn soehow dgefabileCl, 4 allphatlc and R2' is hydrogen; (d) R3
is selected from-R -OR or -N(R4)2, wherein R is selected from hydrogen,
Cl-6 aliﬁﬁatic, 5-6. menbered heterocyclyl, phenyl, or 5-6 nenbered 25
heteroaryl, pashé 25 -0-, -5-, or -NH; and, (e) Ring Dis substituted by
up to three suﬁstltuents selected fronl-halo, -CN, - N2,

OO0 du @ﬂ

ITb-1: IIb-2 IIb-3

HNEE1 HNf-K " an:;le :
OO0 TR, O,

IIb-4 . ~ IIb-5 TIb-6

Me Me Me

an"}m HNQ " | |-|N'¢f~l " _
O O O 5 O Do

ITb-7 - IIb-8 ' IIb-5

In another embodiment, this invention provides
a composition comprising a compound of formula IIb and a
pharmaceufically acceptable carrier.
10 another aspect of this invention relates to a
method of treating or preventing an Aurora-2-mediated -
disease with an Aurora-2 inhibitor, whiéh method

compriges administering to a patient in need of such a



-N(R4)2, optionally substituted C1_6 aliphatic group, -OR -C(OR -CO2R
-CONH(R), -N(R4)COR, 30 -N(R4)CO2R, -S2N(R4)2, .-N(R4)S2R,

- N( R6) COCH2N( R4) 2, - N( R6) 000H2CH2N( R4) 2, or - N( R6) 000H2 CH2 CH2N( R4)24, SEP 1665
wherein Ris selected fromhydrogen, Cl1.6 aliphatic, phenyl, a 5-6 Z 1 SEP
ON5 WO 02MSBSSE8BCT/ USO1/ 51031 - 62- menbered het er oar yl PEVEPVSEBL 5 5.6
menbered heterocyclic ring. Representative conpounds of fornula Ilb are
shown below in Table 2. Table 2. HN IlQgsL I1b-2 11b-5 Me I1b-6 N" Oer Ow
( Np'" 1 O0-Np( Cl 1Ib-711b-811b-9 In another enbodi ment, this

i nvention prevégiagenta o€ ¢RReaDELRNCADIP! & K dte: idreC GifpRkitd oFf af ormula 11b and a
pharmaceutically acceptable carrier. 10 Another aspect of this,invention
rel ates to aCoTRAWRSY % £O BngIBr opra RIRTIRFeHT IRl ComPORREIR ed  di sease
with an Aur0£ﬁ§?33f1hibitor, whi ch nmethod conprises adnmnistering to a
patient in need of such,a 21HP 2u5 WD 02/062789 PCT/ US01/51031 -63-

Another aspect of this invention relates to a

5 method of inhibiting Aurora-2 activity in a patient,
which method comprises administering to the patient a
compound of formula IIb or a composition comprising said
coﬁpound.

Another aspect of this invention relates to a

10 method of treating or preventing a GSK-3-mediated disease

‘with a GSK-3 inhibitor, which method comprises
administering to a patient in need of such a treatment a-
therapeutically effective amount of a compound of formula
IIb or a pharmaceutical composition thereof. '

15 One aspect of this invention relates to a
method of enhpncing glycogen synthesis gnd/or lowering
biood levels of glucose in a patient in need thereof,
which method comprises administering to the patient a
therapeuticaily effective amount of a compound of formula

20 IIb or a pharmaceutical composition thereof. This method

' is especially useful for diabetic patients. Another
method relates to inhibiting the production of
hyperphosphorylated Tau protein, which is useful in
halting or slowing the progression of Alzheimer’s

25 disease. Another method relates to inhibiting the
phosphorylation of P-catenin, which is useful for
treating schizophrenia. '

Another aspect of this invention relates to a -

" method of inhibiting GSK-3 activity in a patient, which

30 method comprises administering to the patient a compound
of formula IIb or a composition comprising said compound.

Another method relates to inhibiting Aurora-2
or GSK-3 activity in a biological sample,'which method



treatment a therapeutically effective anount of a conpound of forrmula IIb
or a pharmaceutical conposition thereof. Another aspect of this invention
relates to a 5 nethod of inhibiting Aurora-2 activity in a patienty| wp gi5
met hod conprises admnistering to the patient a conpound of fornula Il1b or
a conposi WORA6HEDri sing said conpound. Anot her aspect ¥fTV§iSMWBhyention

relates to a 10 nmethod of treating or preventing a GSK-3-nedi ated di sease
with a GSK-3 inhibitor, which nmethod cqgrises admnistering to a patient
in need of such a treatnment a therapeutically effective anount of a

conpound of deMgeilses kbhtaetinghehaasollddgitlalC eaR@iet woBht fiReeof . 15 One
aspect of this invention relates ,to a nethod of enhancing gl ycogen

synthesi s arfRRTa-GnoFi F§K-B| dBRLPEVRY ChiEqumidasdIPn 8Tpltient in need
thereof, wh 2960 MBbiBES: 2008 MR k0 hanBRhE SNt @

t herapeutic y etfective anount conpourid ormula 20 I'lb or a
phar maceut i csfffesthivesitoi dnhibit ebfiivofdias aretds¥d3.i s especial ly useful for

di abetic _patients. Angther hod_rel ates, to Jnhibiting,the duction of
hyper pho_éphor yl at ed Tgﬁcﬁrﬁgﬁﬂ?'%‘?’&W‘? W@Puf“eli:ﬁoa_ﬁaaﬁﬁ%t%i fowi ng the
progressi on e AnHi®iERbnSof SAGLE£RSE o\ tKRel, bRt BRd tebatdent g nhi biting
the phosphorylation of _D-catenin, which is useful for treat ic;;&

hod of

schi zophr eni® digesEReplagperteds thereby nish prederabavesarsied

i nhi bi ting Gakad Agrk¥bk¥ed compatis £¥niia %ﬁbr,rehEOHes@msé&eS_ _

adm nistering to the .patient a conpound of formula’'lib or a conposition
conpri si ng sabaveconpound. Another nethod relates to inhibiting Aurora-2 or

GSK-3 aibivity in a bh859ﬂ£§aémﬁéﬁg%éhé‘ﬁﬁ %%igeggggntion relates to

compounds of formula IIc:

R? /
~ NH
HN” N
RX ., N
N"\N-n‘

H
IIc

RY

15
or a pharmaceutically acceptable derivative or prodrug
thexreof, wherein;
R* and RY are taken together with their interxvening atoms
to form a fused, unsaturated or partially unsdturated,
20 5-7 membered ring having 0-3 ring heteroatoms selected
from oxygen, sulfur, or nitrogen, wherein each
substitutable ring carbon of said fused ring formed by
R* and RY is independently substituted by oxo, T-R®, or
L-2-R*?, and each substitutable ring nitrogen of said
25 ring formed by R* and RY is independently substituted
by R%;
R! is T- (Ring D);



21 SIP 2905 WD 02/062789 PCT/ US01/51031 -64- conprises contacting the

bi ol ogi cal sanple with the Aurora-2 or GSK-3 inhibitor of formula Ilb, or a
phar maceuti cal conposition thereof, in an anount effective to inhibi&EP 2005
Aurora-2 or GSK-3. 5 Each of the-aforenentioned nethods directed to the

i nhi bi ti oNVO2087Y¥ra-2 or GSK-3, or the treatnent of a KFEENRI03L | ey at ed
thereby, is preferably carried out wth a preferred conpound of fornula
Il b, as described above. 10 Another ergaadi ment of this invention relates to
conmpounds of formula Ile: Ile 15 or a pharmaceutically acceptabl e derivative
or prodrug Hifigy @ofis wher?i vembEraddndifocydildd alieg begethermehbdrddei r
intervening atops to faorma fused, unsaturated or partially unsaturated,

20 5-7 nmenber eBIFYFHLMFANG selectedy trenertyl o REH@ENET T r om oxygen,

sul fur, or nit ggfbr_am 1eidy ggoég.gi i1 uLabk g, dd 1o of said fused
ring forrred-byflge an R?i S i?\%epen en?liil éu s??tu%%’c#@{/ ?)J)%o, T-R3, or
L-Z-R3, and eabétexdmtdlylt ating havingi trégeingfhaeiz@xbatond sglectedd by e and

RY is independegntly ubstei tutoed by R . is T-(Ring D 21 SEP 2005 WO
021062789 PCT/ LA BAFPEEMs *HOSY BT BUATRT 7 YRGRRIE F3fhocyclic ring or
8- 10 nmenbered puwyeltivtabley ridoeeagtiohl 65 RING . D Bl elfpéndently

substituted by oxo, T-R®, or V-Z-R°, and each
substitutable ring nitrogen of Ring D is independently
substituted by -R*;
10 T is a valence bond or a C;.4 alkylidene chair;,-

Z is a Cy.4 alkylidene chain;

L is -0-, -8-, -80-, -80;-, -N{R®)S0;-, -SO,N(Rf)-,
-N(R®)-, -CO-, -CO,-, -N(R®)co-, -N(R®)c(O)O-,
-N(R®) CON (RS) -, -N(RS)SO.N(R®)-, -N(R®)N(R®)-,

15 -C(O)N(R®)-, -OC(O)N(R®)-, -C(R®);0-, -C(R®).S-,
-C(R%),80-, -C(R°}280;-, -C(R®),80.N(R%)-, -C(R%)N(R®)-,
-C(R®)N(R®)C(0) -, -C(R®).N(R®)C(0)0-, -C(R®)=NN(R®)-,
-C(R®) =N-0-, -C(R®)N(R*)N(R®)-, -C(R®).N(R°)SO.N(R®)-, or
-C(R®) N (R®) CON (R®) - ; '

20 R? and R* are independently selected from -R, -T-W-Rf, or
R? and R*" are taken together with their intefvening
atoms to form a fuséd, 5_-8 membered, unsaturated or
partially unsaturated, ring having 0-3 ring heteroatoms
selected from nitrogen, oxygen, or sulfur, wherein each

25 substitutable ring carbon of said fused ring formed by
R? and R*' is independently substituted by halo, oxo,
~-CN, -NO,, -R’, or -V-R®, and each substitutable ring
nitrogen of said ring formed by R® and R* is
independently substituted by R*;

30 R’ is selected from -R, -halo, -OR, -C(=0)R, -CO;R,
-COCOR, -COCHzCOR, -NO;, -CN, -S{0)R, -S(0);R, -8R,
~-N(R*);, -CON(R"})z, -8O0;N(R");, -0C(=0)R, -N(R")COR,
-N(R7) €O, (C1-s aliphatic), -N(R})N(R*)z, -C=NN(R%)q,



het erocycl yl or carbocyclyl, said heteroaryl or heterocyclyl ring having
1-4 ring heteroatons selected 5 fromnitrogen, oxygen or sulfur, wherein
each substitutable ring carbon of Ring Dis independently substitut gt Hih
oxo, T-R5, or V-Z-R5, and each substitutable ring nitrogen of Ring Dis

i ndepende Y@ /0633 8hst i tuted by -R4; 10 T is a val ence bongc"éfp SUY/5¢ep1 4

al kyl i dene chain; Zis a Cl.4 al kylidene chain; Lis -0-, -5-, -SO, S,
-N(R6) 502-, -S02N(R6)-, -N(R6)-, . C02-, -N(R6) CO-, -N(R6)C(O)O,
-N(R6) CON(R6) -, -N (R6) SO02N (R6) -, l\?(RG) N(R6) 15 C(O)N(RG)

- 00 O) N( R6) - -@éﬁlﬁdﬂO AAEOLBIHR") 5, LR (rUF0-M302)

- O R6) 2SC2N( R6) - & R6a)C(® C(R6)2N(R6)C(O)O

- C( R6) =NN( R6) - -OC(fsem mao C(R6)2N( R6) N( R6) - - C( R6) 2N( R6) SO2N( R6) -, or

-C (R6) 2N (&@h% %hﬁgfmagn&%ken %gtge rfero*nn g.g ept b¥. | ected from

-R -T-WR6 are her w €l'r ‘intervening atons
to forma fusedptﬁeﬁamntmmatltnm gmupdselecpedtf:adrh )Cluasat urated, ring
having 0.3 ring heterpato sel c from nlé or sulfur ‘
wher'ei n @ach Zgléﬁlﬁ%ﬂ‘fut b1oeP Ty O Ysaf ngu@%‘d gn% }Ormed by R2

and R is indepagdertdy, B 'Hét@i@c%l?@' PingRavind$-1N@ng R . OF

-V-R6, and each substitutabl e ring nitrogen of said ring forrred by R2 and
R2' is independeP®®y substituted by R4; 30 R3 is selected from-R, -halo,

N 2 - oA X e ety Beideral Fron ok SER Q2K %
al i phatic), -NcE2)pRApRallg-8NbY]utad @Epazmpﬁau\n:m/e@wm")a.
PCT/ USO}/,51031 .. _gq g7, |
each R® is independently selected from -R, halo, -OR,
-C(=0)R, -CO;R, -COCOR, -NO,, -CN, -S(O)R, -SO;R, -SR,
~N(R*)2, ~CON(R');, -SO.N(R%),, -0C(=O)R, ~N(R%)}COR,
-N (R‘)co,(optionally substituted C;¢ aliphatic)},

is -N(R*)N(R');, -C=NN{R%),, -C=N-OR, -N'(R“)con(n‘*),,
~N(R*) SO:N(R') 2, -N(R*)SO;R, or -OC(=0)N(R%):;

V is -0-, -8-, -80-, -80;-, -N(R®)80;-, -SO.N(R®)-,
-N{R®) -, . -CO-, -CO;~, -N(R®)CO-, -N(RS)C(0)O-,
-N(R®) CON(R®) -, -N(R®)SO.N(R®)-, -N(R®)N(R)-,

20 -C{O)N(R®)-, -OC(O)N(R®)-, -C(R%),0-, -C{(R®).S-,
~-C(R%)280-, -C(R®)280;~, -C(R®).SO.N(R®)-, -C(R®),N(R®)-,
-C(R%)aN(R®)C(0) -, -C(R®);N(R®)C(0)0O-, -C(R®)=NN(R)-,
-C(R?)=N-0-, -C(R)}:N(R)N(R®}-, -C(R®),N(R®)SO:N(R)-, or
-C(R®) 2N (R®) CON (R®) - ;

25 W is -C(R®),0-, -C(R®).S~, -C{(R®),S0-, -C(R®).S0,-,
-C{R%)280:N(R®) ~, -C(R®).N(R®)-, -CO-, -CO-,
-c(rR®)oc(0)~, —C(R®)OC(O)N(R®) -, -C(R®).N(R®)CO-,
-C(R®) N (R®)C(0)O-, -C(R®)=NN(R®)-, -C{(R®)=N-O-,
-C(R®)N(RE)N(R®) -, -C(R®),N(R®)SO,N(R®) -

30 -C(R®) ;N (RS) CON (R) -, or -CON(R®)-;

each R® is independently selected from hydrogen or an
optionally substituted C;., aliphatic group, or two R°
groups on the same nitrogen atom are taken tbgether



-66 -C=NOR, -N(R)CON(R )2, -N(R7) SO2N(R7)2, -N(R4) SO2R, or -0C(=0 N(R7) 2;
each R is independently selected from hydrogen or an optionally substituted
group selected fromCl.6 5 aliphatic, C6-10 aryl, a heteroaryl rlngZhdﬁPﬂ@S
5-10 ringﬁatons or a heterocyclyl ring having 5-10 ri 9 atons; each R4 is
i ndepende M@ §2/%6&88cted from -R , - COR?, CIQ(optlonaIIy’%ﬂB@FFF@!ed ClL 6
aliphatic), -CON(R7)2, 10 or -SCQFW; each R5 is independently sel ected from
-R halo, -OR, -C(=OR, -C32R, -COCOR g7N®2, -CN, -S(OR, -SX2R, -SR, -
-N(R4)2, -CON(R4)2, -S2N(R4)2, -OC(=O R, -N(R4)COR, -NR4)C2(optionally
substituted Cly4tal thaahi€rogdd atdiANER I a 5C5Nkmdered - C-N- OR,

-N(R4) CON(R4) 2, -N(R4)SOZN(R4)2 - N(R4) SO2R, or -OC( =ON(R4)2; Vis -0-,
5., -SO, -SOketerogyekyl spp hetexgayyisying; amd., - N(R6) CO-, - N(R6)C(0)0-,

1 P0) CONRogg o 4 59) SRR 1 SV, prchOpg UL B g (VN FO) -

4R Zk'f RO optﬁ:ogﬁ;m(ﬁﬂmmuued CLROARAYIRE 10 BHOp - m)vgN?ReRf) N (F6)
- e -
o (k) 250 FLe bk bR oo st the Wi

- C( R6) 2SOQN( R6hitroGeitob @ dif -a 5-EOmemeDld. hefet&SycF (& - -C (R6) OC
(0) N (R6) -, -C (RB) 2N (R6) CO, -C (R6) 2N (R6) C (0) 0-, -C (R6) =NN
(R6) -, -C(R6)BREEFOATYEIADN(R6) N(R6) -, - C( R6) 2N( R6) SC2N( R6)-, 30

- O(R6) 2N(R6) CON(R6) - , plerefPaRE) nre €26 &S e engagerlanidigaselect ed from
hydrogen or an opti onaIIy substltut ed Cl. 4 phatic group, or two R6
5-, 6-, or 7-membered unsaturated or part:l.ally

10 unsaturated ring having 0-2 heteroatoms, wherein said
R*/RY ring is bptionaliy substituted. This provides a
bicyclic ring system containing a pyrimidine ring.
Examples of preferred pyrimidine ring systems of formula

IIc are shown below.

R? .
Hsz"“
N > s

HN
L OQ, OG,
N"\n—n‘ " N’J\‘SS’

IIc-A IZc-B . IIc-C

W
S0, O, X,

IXlc-D IXI¢c-E IIc-F



groups on the sanme nitrogen atom are taken together 21 SEP 2005 WD 02/ 062789
PCT/ OS01/ 51031 -67- wth the nitrogen atomto forma 5-6 nenbered _

het erocycl yl or heteroaryl ring; and each R7 is independently sel eck L& H8n
hydrogen or an optionally substituted C1_6 aliphatic gl‘Ol%p or two R 5 on
the same WOO20638 are taken together with the nitrogen tREHUOHYSE g
nmenber ed heterocyclyl or heteroaryl ring. Preferred rings forned by a and
Ry include a 5 6-, or 7-nenbered unsalggated or partially 10 unsaturated
ring having 0-2 heteroatons, wherein said R'/Ry ring is optionally
substituted. This provi ngs a bicyclic ring,system contai ni'%g a pyrimdine
ring. Exanples of pnaf€Rred pyrim di ne gy systenms of fyyfitha Ilc are

shown below. Ilc-A HNIf HN 1lc-B HN Ilc- IIC-DIIC-ENIIC .F 21 SEP 2005 WO
021062789 11c-J , NIIc-KIIc-PNfCI"Nc-W & I\N
Na N,)\; N Nél\; N N’J\'Ss_y

Ile-d T " IIc-K IIc-L

HN}L’ HN}?" : HN}L’

N

TIc-P ITc-R ' IIc-V

Hn}z'? '

o
) N
IIc-W

More preferred pyrimidine ring systéms of
formula IIc include IIe-A, IIc-B, IIc-D, IIc-E, IIc-d,
IIc-P, and IXc-V, most preferably IIc¢c-A, IIc¢-B, 1IIc-D,
IIc-R, and Ile-J. | .

5 : The ring formed when R* and RY of formula IIe
are taken together may be substituted or unsubstituted.
Suitable substituents include -R, halo, -0(CHz)z-+-N(R*'),,
-0 (CHz) 2.4-R, -OR, -N(R')-(CHz)a4-N(R%)2, -N(R®)-(CH3)z..-R,
~-C{=0)R, -COzR, -COCOR, -NO;, -CN, -8S{O)R, -SOzR, -SR,

16 -N(R%);, -CON(R')2, -SO.N(R');, -OC(=0)R, -N(R')COR,
~N (R*) CO; (optionally substituted C,_¢ aliphatic),
_N(R*)N(R%);, -C=NN(R%)2, -C=N-OR, -N(R*)CON(R')s,
-N(R*) SON(RY) 2, -N(R')SO;R, or -0C({=O)N(R*)2, R and R* are
as defined above. Preferred R*/RY ring substituents



PCT/ US01/ 51031 Ilc-L Ilc-V More preferred pyrimdine ring systens of
formula Ilc include Ilc-A 1lc-B, Ilc-D, Ilc-E Ilc-J, 1lc-P, and llc-V,
most preferably Ilc-A 1lc-B, llc-D, Ile-N, and Ilc-J. 5 The ring Xobifedll
when R' and Ry of formula Ilc are taken together nmay be substituted or
unsubst i t QY6278 t abl e substituents include -R hal o, PGS Ph- N(Ra) 2,
-Q(CH2)2-4-R, -OR -N(R4)-(CH2)2-4-N(R4)2, -N(R4)-(CH2)2-4-R, -C(=OR
-CO2R, -COCOR, -NO2, -CN, -S(OR, -SOzB9-~-SR 10 -N(R4)2, -CO\(R4)2,

- SO2N( R4) 2, OC( =O R -N(R4)COR -N(R4)CO2(optionally substituted Cl-6
ali phatic), indlude) NbRAPZ, *RC—P\MR@@R CEORRR, ~CON )@mcmaz

AT G RS Aieioh . el

PCT/ US01/ 5103iR*s65R ) n@mﬂQR’hahhereEh RAE hyfdRdgerCRRar P BdaLly - CN,
-Q(CH2) 2-4-N(R4) 2, - O(CHR) 2- -NO2 -N(R4) 2, - NRACOR, - NRASCER
- S02N( R4) 2 Vihssifuk eldschyo?:'o’tﬁ'}?’ﬁfc 8%°8Bt i onal I y substituted Cl1-6 aliphatic

group. 5gThe R2 and Rene0R®UDSE @7 fRFdiHA Jf! EorRM1IRCTILAKEP KOt her to form
a fused ring, thus providing a bicyclic ring systemcontal ning a pyrazole

ring. Pref drakes ftogethernye fouh aldfuredz aingyr thog pyovhidihg a and a
partially u .q%urate d Qcvcl OT e are exenplified
in the foll (r)% Sr nu?g gétgo‘r:r%g%% s(:fl avi hgggzpyrazgﬁé cont ai ni ng
bicyclic ri I‘Eg:'ef.‘é}t&‘bdmfuseénﬂlngs include benzo, pyrido, pyrimido,
and & partially unsaturated 6-membered carbocyclo ring.
10 These are exemplified in the following formula IIc
compounds having a pyrazole-containing bicyclic ring

system:

N BB B S

Preferred substituents on the R®/R*" fused ring.
of formula IXIc include one or more of the following:

15 -halo, -N(R')a, -Ci.s alkyl, -Ci.s haloalkyl, -NOz, -O(Ci
alkyl), -C02(Ci-¢ alkyl), -CN, -S0;(C;4 alkyl), -SO.NH,,
-OC{O)NH;, -NHzS02{C;., alkyl), -NHC({(O) (C;.4 alkyl),
~-C{O)NH;, and -CO(Ci-, alkyl), wherein the (C;-4 alkyl) is a
straight, branched, or cyclic alkyl group. Preferably,

20 the (C;.4 alkyl) group is methyl.

- When the pyrazole ring system of formula IXc is
monocyclic, preferred R? groups include hydroéen or-a
substituted or unsubstituted group selected from aryl,

_ heteroaryl, or a Ci.e aliphatic group. Examples of such

25 preferred R* groups include H, methyl, ethyl, propyl, ,



Preferred substituents on the R2/ R2' fused ring, of formula Ilc include one
or nore of the following: 15 -halo, -N(R4)2, -Cl-4 al kyl, -Cl-4 hal %Im
-NC2, -O(Cl.4 alkyl), -C® (ClL 4 alkyl), -CN, -S®.(d _4 alkyl), - b 1905
-OC(O NH2, -NH2SQ2(d -4 alkyl), -NHC(o) (d-4 alkyl), -C(ONH1 and
-CO(Cl- 4 XNOOH%28Yherein the (Cl-4 alkyl) is a strai ght%#%?ﬁ@”@ﬁ, or
cyclic al kyl group. Preferably, 20 the (Cl-4 alkyl) group is nethyl. Wen
the pyrazole ring systemof fornula tleg.s mnonocyclic, preferred R2 groups
i nclude hydrogen Ora substituted or unsubstituted group selected fromaryl,

het eroaryl , cfclapEbpelal ippedpEl groxglopeyil, eRyatosyphodpl preferred R2
groups include_ H net h}é%l et(gyl, %pro |, 71UP 2905 02/ 062,/89
PCT/ US01/ 510¢thomyPrep¥l o 7B penzy oPYdyc| BpBREFETTEY R oxTEPERY | |

met hoxypr opylg, h?@@o?@ﬂ%yl oxypropyl. A preferred.R2' -group is hydrogen. Wen
Ring D of fornmulla ITc is nonocyclic, 5 preferred R ng D%roups I ncl ude

phenyl, pyridyl, - pyrWbesiRimg Dyafi fiaymulia IZedigymeneeyelidhen Ring D of
012 51 REReATESA. e ' SASHE SUGHE bRl an RLgyes nclude mapt .
i soi ndol yl , pyrddaiziyl]l , bppzihidinyly| andeyzakbhiybl ophenyl, indazolyl,
benzot it azol vl o MSheRYen o) el bl Engzel iy gu nocezoli v,
Lot Rt e (Y
-N(R4) COR, tetmahydrrnaphiprk R4ndanyl, benzimidazolyl, quinolinyl,
10 indolyl, isoindolyl, indolinyl, benzo[blfuryl,
benzo[b] thiophenyl, indazolyl, benzothiazolyl,
cinnolinyl, phthalazinyl, quinazolinyl, guinoxazolinyl,
1, 8-naphthyridinyl and isoguinolinyl.
On Ring D of formula IXc, preferred T-R° or
15 V-Z-R° substituents include -halo, -CN, -NOi, -N(R%),,
optionally substituted C;.¢ aliphatic group, -OR, -C(O)R,
-CO;R, -CONH(R'), -N(R*)COR, -N(R*)CO,R, -SO:N(R‘},,
-N(R*) SO;R, -N(R°) COCHN(R*)3;, ~N(R°)COCH,CH:N(R*),, and
~N (R®) COCH,CH,CH.N (R*) 2, wherein R is selected from
20 hydrogen, C;¢ aliphatic, phenyl, a 5-6 membered
heteroaryl ring,' or a 5-6 membered heterocyclic ring.
More preferred R® substituents include -Cl, -Br, -F, -CN,
-CF;, -COOH, -CONHMe, -CONHEt, -NHg, -—NI-IAC, -NHSO;Me, ‘
-NHSO;Et, -NHSO;(n-propyl), -NHSO,(isopropyl), -NHCOEt,
25 -NHCOCH;NHCH;, -NHCOCH.N (CO.t-Bu)CH;, -NHCOCH.N (CH;).,
~NHCOCH,;CH,N (CH;) 2, ~NHCOCH;CH,CH,N (CH3) 2,
~NHCO {cyclopropyl) , ~NHCO( iscbutyl), -NHCOCH, (morpholin-4-
yl), -NHCOCH,CH,{morpholin-4-yl), -NHCOCH,CH,CH,(morpholin-
4-yl), -NHCO;(t-butyl), -~NH(C,., aliphatic) such as ~NHMe,
30 -N(Cp- aliphatié)z.such as -NMe;, OH, -0(Cj-¢ aliphatic)
such as -OMe, Ci-s4 aliphatié such as methyl, ethyl,
cyclopropyl, isopropyl, or t-butyl, and -COz (Cy.q.
aliphatic).



-N (R4) SO2R, -N (R6) COCH2N (R4) 2, -N (R6) COCH2CH2N (R4) 2, and

- N(R6) 000H2CH2CH2N( R4) 2, wherein R is selected from 20 hydrogen Cl-6
aliphatic, phenyl, a 5-6 menbered heteroaryl ring, or a 5-6 marrberb‘dSFP 2005
heterocyclic ring. Mre preferred R5 substituents include' - - F,
“CN, -CFWOO86H#? . CONHME, - CONHEt, -NH2, - NHAC, - NHsoe‘i\‘f"eT’US ’Rﬂ%szt
-NHSQ2( n- propyl ), -NHSQ2(isopropyl), - NHCCEt , 25 - NHCOCH2NHCH3,

- NHCOCH2N( CQ2t - Bu) CH3, - NHCOCH2N( CH3) 2171 - NHCOCH2 CH2N( CH3) 2,

- NHCOCH2CH2CH2N( CH3) 2, - NHCO( cycl opropyl ), - NHCO(i sobutyl),

- NHOOOH2( nor phol i n- 4- Pyéterré&imﬂﬂ-& mrdmbbnndsyhave one or

- NHCOCH2CH2CH2( nor phol i n- %b c‘{{ 2(t butyl ), H(C1 4 aliphatic) such
as - NHMVe, 30PeRq.cRug E‘PFﬁhE’E?E;r 57 ofntbe’ f@ﬁtur ctekectednati c)
such as -(karéﬁLtﬁea%kgﬂﬁtb@néigihﬁg 5Fuhyl ethyl, cyclopropyl, isopropyl,
or t-butyl, , .aliphatic). 21 5FP 2005 WO 02/ 062789

PCT/ US01/ 51031 - AB) RF cdret rfgdargrhakanlt@g@thﬁ;bmg k®edrone or nore, and
nore preferably all, d t sisting of:
(a) R and Ry are ta &Ee%& ﬁ«}fan% h§8ﬁ5 E‘Trl‘tsr)l e'r\r}'g?l%l% %%2 to forma
fused, unsaturated eor m‘ﬁﬂaﬂl]lyyunmumaéad 566 tmembrdaes @ drimigng  havi ng 0- 2

het er oat ons sel ected, from o sul fur nit wherei n each
substitutable ring RafH%H TZQS’aﬁt(?rﬂ%:é’H‘sr F’ﬁ@e?'b?éreﬂf% YR 10 R3' s
i ndependent |y substi guifg: b)b:OXﬁtngE%. Qheréir? &¥ch afthPaintaplat i tutabl e

ring nitrogen of said ring fornmed by e and i s independently substituted
by e; (b) R3is T- (=g @rbah&feisiid ﬁgsadvai@lc%om Ky R* and
10 RY is independently substituted by oxo, T-R?, or

L-2-R?, and each substitutable ring nitrogen of
said ring formed by R* and RY is independently
substituted by R%;

(b) R* is T-(Ring D), wherein T is a valence bond or

1s a methylene unit;

(¢) Ring D is a 5-7 membered monocyclic ring or an
8-10 membered bicycliec ring selected from an
aryl or heterocaryl ring;

(d) R* is -R or -T-W-R® and R* is hydrogen; or R® and

20 R*' are taken together to form an optionally
) substituted benzo ring; and
(e) R’ is. selected from -R, -halo, -OR, or -N(R%),.
More preferred compounds of formula IIc have
one or more, and more preferably all, of the features
25 spelected from the group consisting of:

(a) X and RY are taken together to form a benzo,
pyrido, cyclopento, cyclohexo, cycléhepto,
thieno, piperidino, or imidazo ring;

(b) R* is T-(Ring D)}, wherein T is a valence bond and

30 - Ring D is a 5-6 membered monocyclic ring or an
8-10 membered bicyclic ring selected from an
aryl or hetercaryl ring;



15 a nethylene unit; (c) Rng Dis a 5-7 nmenbered nonocyclic ring or an

8-10 nenbered bicyclic ring selected froman aryl or beteroaryl ring; (d)

R is -Ror -T-WR6 and R2' is hydrogen; or R and 20 R' are takenysgp 7005
S

together to forman optionally substituted benzo ri ng;aﬁgﬂﬂéP [
sel ected W%W%Hsg-hal 0o, -OR or -N(R 2. More preferre g)awgf of
formula I'lc have one or nore, and nore preferably all, of the features 25
sel ected fromthe group consisting of:-728) R' and Rs' are taken together to

forma benzo, pyrido, cyclopento, cyclohexo, cyclohepto, thieno,
pi peridino, or infdda®} isneR and)R’Rlis syBrgdeimgwbereineReism T is a val ence

bond and 30 Ring Digs,a. b- nber nmonocyclic.ki or a 810 _nenber ed
bicyclic ring sel ect 881FF§ﬁ$aﬁF%‘? f?rY By erdAr §F1P$%5}°21Pq§§|¥]2035 VO
02/ 062789 PCT/ US01/ 5508 lmenBerdd hdtericaryR aidgRlori & bysrpgdarednerein Ris

sel ected from hydrogen, Cl1 6 aliphatic, phenyl, a 5-6 nenbered heteroaryl
ring, or a 5-6 rrenbePSéerﬂ‘éY@%ﬁiq&‘b' @PFg; and 5 (d) R3 is.-selected from

-R, -hal -OR, Ofay- 3.2se1 WM ELIFLR LR S€ ed_gpomy gy n, CL 6
al i phati % or 5- G(dr;e%epﬁec?r%et erocyclyl, ﬁbhehjs/%%' ozr)ﬁ’S[BG rren‘%gfze'd
heteroaryl, and L i swhérein5R is smleciéBAfrdf Eydmogene Gu-ef erred conpounds

of formule 1o, avegoingf 00, S0RES ReChELabliyBtly, P, oot ures
or 5-6 membered heterocaryl, and L is -0-, -8-,
or -N{R')-.

10 Even more preférred compounds of formula IIe
have one or more, and more preferably all, of the
features selected from the group consisting of:

(a) R* and R are taken together to form a benzo,
pyrido, piperidino, or cyclchexo ring;

15 {b) R' is T-Ring D, wherein T is a valence bond and
Ring D is a 5-6 membered aryl or heteroaryl
‘ring;

(¢} R? is hydrogen or C;.; aliphatic and R* is
hydrogen;

20 (@) R® is selected from -R, -OR, or -N(R')., wherein
R is selected from hydrogen, C,-s aliphatic, 5-6
membered heterocyclyl, phenyl, or 5-6 membered
hetercaryl, and L is -0-, -8-, or -NH-; and

(e) Ring D is substituted by up to three |

25 substituents selected from -halo, -CN, -NO.,
-N(R*);, optionally substituted Cy-¢ aliphatic
group, -OR, -C{O)R, ~CO,R, -CONH(R'), -N(R*)COR,
-N(R*)COR, -SON(R*)2, -N(R')SO;R,
~-N(R°) COCH:N (R*) 2, -N(R®) COCH,CH,N(R*)2, or

30 -N (R®) COCH,CH,CH,N (R*) ., wherein R is.selected
from hydrogen, C;-¢ aliphatic, phenyl, a 5-6
membered heteroaryl ring, or a 5-6 membered

heterocyclic ring.



(a) R'" and R1 are taken together to forma benzo, pyrido, piperidino, or
cyclohexo ring; 15 (b) Rl is T-Ring D, wherein T is a val ence bond and Ring
Dis a 5-6 nenbered aryl or heteroaryl ring; (c) R2 is hydrogen orj€Lrg 7005

aliphatic _and R2' is hydrogen; 20 (d) R3 is selected fr -R -OR or
-N(R4) 2, WHRPM629R i s sel ected from hydrogen, C1_6 ali pﬁ(ﬁ/p@usg)_gg nenber ed

het erocycl yl, phenyl, or 5-6 nenbered heteroaryl, and L is -0-, -S-, or
-NH; and (e) Ring Dis substituted by.¢o. to three 25 substituents sel ected
from-halo, -CN, -NO2, -N(R4)2, optionally substituted C1_6 aliphatic
group, -OR -C(OR - ¢éBerre@Ncbmgbund(d¥l)iddtul a MIkk4 igclRde- SO2N( R4) 2,
-N(R4) SO2R, -N (R6) COC'_|26NQH'§R4) 2, -N (R6) COCH2CH2N (R4) 2, or 30

- N( R6) COc H2 Cromepeugds, rf £ PIAnIRe! &-sel ected from hydr ogen, Cl_6

ali phatic, phenyl, a 5-6 nenbered heteroaryl ring, or a 5-6 nmenbered
heterocyclic ring. WO 02/062789 21 SEP 2505 PCT/1JS01/51031 -73- Preferred
conpounds of formula no include conpoqndsabf formula Ile,: or a
pharmaceutical |y acceptable deri \(a_tivB2 r rodrug thereof, wherein, 5 Rz
and RY are taken together with their intErvesing atons 'to forma fused
benzo ring, wherein each substitutabl gy-TThg carbon of said fused ring
formed by e and RY is independentgy sybstituted by T-R3, or L-Z-R3;

[y
RY N')\N-H‘
H
Ilc’

or a pharmaceutically accepi:able derivative or prodrug
thereof, wherein;

5 R* and RY aré taken together with their intervening atoms
to form a fused benzo ring, wherein each substitutable
ring carbon of said fused ring formed by R* and RY is
independently substituted by T-R?, or L-Z-R*;

R' is T- (ﬁing D);

10 Ring D is a 5-7 membered monocyclic ring or 8-10 membered
bicyclic ring selected from aryl, heteroaryl, '
heterocyclyl or carbocyclyl, said heteroaryl or
heterocyclyl ring having 1-4 ring heteroatoms selected
from nitrogen, oxygen or sulfur, wherein each

15 substitutable ring carbon of Ring D is in&ependently
substituted by oxo, T-R®, or V-z-R°, and each '
substitutable ring nitrogen of Ring D is independently
substituted by -R*;

T is a valence bond or a C;4 alkylidene chain;

20 Z is a €., alkylidene chain;

L is -0-, -8-, -80-, -80,-, -N(R®)S0,-, -SO:N(Rf)-,
-N{R®) -, -CO-, -CO:-, -N(R®)co-, -N(R®)C(O)O-,
-N(R®) CON(R®} -, -N(R®)SO.N(R®)-, -N(R*)N(R®)-,
~C{O)N(R®) -, ~OC({O)N(R®)-, -C(RS),0-, ~C(R®);8-,



Rl is T-(Rng D; 10 Rng Dis a 5-7 nmenbered nonocyclic ring or 8-10
menbered bicyclic ring selected fromaryl, heteroaryl, heterocyclyl or
carbocyclyl, said heteroaryl or heterocyclyl ring having 1-4 ring 91 5cp 2005
het eroat ons sel ected from nitrogen, oxygen or sulfur, wherein each 15
substi t ut 340 ®/06278y carbon of Ring D is independently suBfSEVYPH! by oxo,
T-R5, or V-Z-R5, and each substitutable ring nitrogen of Rng Dis

i ndependently substituted by -R4; T isyg@ val ence bond or a C, .4 al kylidene
chain; 20 Zis a Cl-4 alkylidene chain; Lis -0-, -5-, -SO, -S02-,

-N(R6) S02-, - SCRkRBGEO-, -8(RRGEO,5, --CAR®) EBH(R®) N R&Y B N (RE)CR6) C (O

O N ) Y Bt RN v B )i st (0 0
PCT/ US01/ 51031 _¢ Eﬂs)_g_lgi)ZS@(R §§(2(ﬁ6)(%§%c (O_@((@@ gﬁgg?wjgjm;&- C(g@)zN( R6) -

-C (R6) 2N (R6) ) O-
- O(R6) =N- 0-, @M%)ZN((R%)CNQ C(R6)2N(R6)SOZN(R6) or -C(R6) 2N (R6)

acﬁ]al (R2R6) are l? %ﬁa ﬁgeR% e?h\% FEH? el r 41>eérc\ﬁ/%‘lile qﬂaz (%(r‘)nrsn? f%-rl:m\g;ﬁ?used e
5-8 nenbered, nhsatdird carercakear U:Ioglehhennwathraheﬂr Integrveddioag 0-3 ring
ot o 021 0TS, SShoEk S AR LAGHST <0 HeleeSLosULuly alerer Bch 10
i ndependent | y papgiaily athdytidted, O¥éng h&%ng'\@?:s riflg Wter¥akBmsand each
substitutable ring nitrogen of sai d ring formed bi/ R2 and R2' is
selected £rom nitrogen, oxygen, or sulfur, wherein each
10 substitutable ring carbon of said fused ring formed by
R?® and R? is independently substituted by hale, oxo,
-CN, -NO,, -R’, or -V-R, and each substitutable ring
nitx.:ogen of said ring formed by R?® and R* is
independently substituted by R*; -
15 R? is selected from -R, -halo, -OR, -C(=0)R, -CO:R,
-COCOR, ~COCHCOR, -NO,, -CN, -S(O)R, -S{0O):R, -SR,
-N(R*)2, -CON(R7);, -SO,N(R’)2, -0C{=0)R, -N(R’)COR,
-N(R")CO,(Ci1-¢ aliphatic), -N(R*)N(R?),, -C=NN(R'),,
-C=N-OR, -N(R")CON(R"),;,” -N(R")SO,N(R");, -N(R'}SO;R, or
20 ~0C(=0)N(R")2; |
each R is independently selected from hydrogen or an
~optionally substituted group selected from Ci.¢
" aliphatic, Cs-10 aryl, a heteroaryl ring having 5-10
ring atoms, or a heterocyclyl ring having 5-10 ring
25 atoms;
each R* is independeritly selected from -R’, -COR’,
-CO, (optionally substituted C;¢ aliphatic), -CON(R") 5,

or -SO;R’;
each R® is independently selected from -R, halo, -OR,
30 ~C{=0)R, -CO;R, -COCOR, -NO;, -CN, -S(O)R, -SO;R, -SR,

-N{R%);, -CON(R*);, -SON(R')z, -OC{=0)R, -N(R*)COR,
-N(R*) CO, (optionally substituted C,.¢ aliphatic),



I ndependent

|y substituted by R4; 15 R3 is selected from-R, -halo,

-OR,

(=0 R, -ORR, -COCOR -COCH2COR, -N02, -CN, -S(OR -S(0)2R -SR
-N(R4)2, -CON(R7)2, -S02N(R7)2, -OC(=OR -N(R7)COR, -N (R7) CO2 (XLSE 7965

al i phatic - N N (R4) 2, -C=GNN(R4)21 -C=NOR, -N(RY
- N(R7) 502W§739 N(R4) SO2R, or 20 -OC(=O) N(R7)2; each r@w‘?@“ ’ﬁH)éiendent ly
om hydrogen or an optionally substituted group selected from

Cl1_6 aliphatic, C6_10 aryI a heteroamy.- ring having 5-10 ring atoms,
het erocyclyl ring haV|ng 10 ring 25 atonms; each R4 is independently
sel ected from -R{R*) NIz, —m(abu,onm%mbsm(nwmmﬂﬁ, al i phatic),

selected fr

CON( R7) 2,

(X O) R o[ g\?-z%% h R?E&ﬁ |%€ﬁpendentl @&&%Sg; ro[nN( 54) gal o,

"CON(R) 2, RN, 2,5~ Qc(s@-)R -sOIR )-WR‘ sd)-( RaboPopt i onal |y

or a

-OR,

substituted Cl 6 a ilphatlc) 21 SEP 2005 V\D 02/ 78 PCT/ USOl/51031 75-

-N(R4) N(R4) 2, (R4)£0-+ C=FPOR, ?@G\I('FM} )C(OI‘XIPRAf) S02N( R4) 2,
(00 SR o PG 25 sy 5955, TR o;’o-‘N( 5 ﬁ"?‘%)
CON(R6) -, MM)EM(-%WCJ(ON(E{G)N( R@-‘)(R-)aCG(,O)-N(( )z8-,- OC( O) N( R6) -
() an ) -, TR bl o O e
- (R6) =N- O, rcasmmmmwax ~C{RERM @™ 860 WN(J@OR ) =BN (R90- _
- O(R6) 2N(R6) CO\I& )) ﬁ-o- 2o )2N)(R )ﬁ(n‘c( C(R )2NC£IB6§03N(RE)-,C(§I§) 2502
10 -C (R®) 2N (R®) CON (R®) - ;
W is ~C(R%)20-, -C(R%)2S-, -C(R®),80-, -C(R®}.S0,-,
~C(R®)zSO0,N (R} -, -~C(R®).N(R®)-, -CO-, -CO.-,
-C(R®)0C(0)-, -C(R®)OC(OIN(R®)-, -C(R).N(R®)CO-,
~C(R%)N(R®)C(0)0-, ~C(RS)=NN(R®)-, -C(RS)=N-0-,
15 -C{(R%) N (R )N(R®) -, -C(R®).N(R®)SON(R®)-,
-C(R%) ;N(R®) CON (R®) -, or -CON(R®)-;
each R® is independently selected from hydrogen or an
optionally substituted C;., aliphatic group, or two R®
groups on the same nitrogen atom are taken together
20 with the nitrogen atom to form a 5-6 membered
heteroecyclyl or heteroaryl ring; and
each R’ ié independently selected from hydrogen or an
optionally substituted C,.¢ aliphatic group, or two R’
on the same nitrogen are taken together with the
25 nitrogen to form a 5-8 membered heterocyclyl or
heteroaryl ring.
The ring forined when R* and RY of formula IXe’
are taken together may be substituted or unsubstituted.
Suitable substituents include -~-R, halo, -0(CHz)z-4-N(R%').,
30 -O(CHj;)3-4~R, -OR, -N(R*)-(CH;);..-N{R%),, -N(R')-(CH;)...-R,

~-C{=0)R, -CO;R, -COCOR, -NO,, -CN, -S(0)R, -SO:R, -8R,
-N(R*)., -CON(R*)., -SO.N(R*)},, -0C(=0)R, -N(R*)COR,
~-N{R*) o, (optionally substituted C;.¢ aliphatic),



- O(R6) 2S02N(R6) -, - C(R6)2N(R6)-, -CO-, -CR-, C(R6)0OC(O)-
- C(R6) OC( O) N(R6) -, -C(R6)2N(R6)CO, - C(R6) 2N(R6) C(0) O, - O(R6) = NN(FG)SEP 005
-O(R6) =N-O-, 15 - C(R6) 2N(R6) N(R6) -, - O R6) 2N( R6) SO2N( R6) -

- C(R6) 2N( CON -, or -CON(R6)-; each R is |ndependentl Iect ed from
hydr ogen b‘f‘} 56& [ onal |y substi tut ed C3_4 aliphatic gr%ﬁﬁﬁg ﬂi’

groups on the same nitrogen atom are taken together 20 W th the mtrogen
atomto forma 5-6 nenbered heterocyclyjg-or heteroaryl ring; and each R7 is
i ndependent |y sel ected fromhydrogen or an optionally substituted Cl_6

al i phatic gr-ouR*) SR o R¢=NN|6R1)he SERN-OR r-agalf)a:OH(Réken together with the

25 nitrogen etero het er oar yl r|n The
ring for?red "\ﬁ@%%gﬁﬁﬂz bas W&%M’a Ha 'ﬁeﬂqgk)e’ﬁ t"’%’&é?ﬁé 8be
substi tut ed g quasHBSEéE ihed . abo%talrizeféubéaltzw $ihgcl ude -R hal o,
-Q(CH2) 2-4-N(R4) 2, 30 -Q(CH2)2-4-R,-OR_ -N(R4)-(CH2) 2-4-N(R4) 2,

-N(R4) - (mz)szmﬁtetuenee ealeludeo*zltral COBER, 0RN02¢OR@N-C'0@¥:O)R -S02R, - SR,

-N(R4) 2, Cogcﬁé R CO02( optional |
sul(ostl)tut ed CIl- {"f phatl ( a(%h%l:f-" %%?km%%gm8s PCT/ /(51831 76-y
- N( R4) N( R4) 2N (REXNN(R* QOR1 'G%R, N¢ SRNGEY R4 wheredd RARSOZN( R4) 2,

-N(R4) SC2R, ,or N( R4 re ef.i.ned above

ot &1 o) 1 6 R@Wﬁ SkLtie %’?Fh%‘h?e’; étbtﬁrﬁ“ﬁ&ﬁ ¥ el %@ti CERCYPORR, 5
-CON(R4) 2, -CN, -o(cH@ha H2 NGRY R, gﬂ@&)& 4oRmu1a-m' ma&%Z - NRACOR,
-NRASO2R, -SO2ZN(R4) 2, wherein_R is hydrogen or an optionally substituted
ClL 6 ali phat‘ﬁ@‘e&r GG‘Eet}Fﬁﬁ Fe fterm e £ EéI‘Sf' EBRRUPEOYLLING ) be

10 bicyclic ring system containing a pyrazole ring.
Preferred fused rings include benzo, pyrido, pyzimido,
and a partially unsaturated 6-membered carbocyclo ring.
Thegse are exemplified in the followi'ng formula IIc’

compounds having a pyrazole-containing bicyclic ring

iNe N
R NJ\n-n‘

Preferred substituents on the R?*/R* fused ring

.15 sgystem:

—=Z
I\/)
.Z

, and

20 of formula IIc¢’ include one or more ¢f the following:
-halo, -N(R*);, -C;., alkyl, -C;- haloalkyl, -NOz, -~0(Ci-s
alkyl), -C0;(Ci-4 alkyl), -CN, -802(Ci-q alkyl), -SO;NH3,
-OC(O)NHz, -NHzSOz(Ci-¢ alkyl), -NHC(O) (Ci.q alkyl),
-C{O)}NH;, and -CO(C;-, alkyl), wherein the (C;., alkyl) is a

25 straight, branched, or cyclic alkyl group. Preferably,
the (C;-¢ alkyl) group .is methyl.

When the pyrazole ring system of formula IIc’

is monocyclic, preferred R® groups include hydrogen or a



taken together to forma fused ring, thus providing a 10 bicyclic ring
system containing a pyrazole ring. Preferred fused rings include benzo,
pyrido, pyrimdo, and a partially unsaturated 6-nenbered carbocycl d ¥ Bi¥gZ005
These are exenplified in the followng formula I'lc' conpounds having a
pyrazol e- YOSy bicyclic ring 15 system , . _ _ , EoHUYBI% orred
substituents on the R2Z/R2' fused ring 20 of forrmula Ilc' include one or
nore of the following: -halo, -N(R4)2,.4£1_4 alkyl, -Cl_4 hal oal kyl, -NO2,
-Q(C1_4 alkyl), -C®2 -CN, -S2(C1-4 alkyl), -SO2NH2, -0OC (O NH2, -NH2SO2
(Cl-4 al kyl )sybsthifuifed oxCimngubbkyt)ted -da)p\id ] emted EDomCarylal kyl ),
wherein the (Cl 4 alkyl) is 25 ‘strai,ght, branched, or cygclic _al kyl group.
Preferably, é?q'@r‘(%iy_ A% ﬁlgr%k}ﬁt*}%%%eﬁﬁﬁ“?vm@ﬁamg%ﬁéﬁw@ ring system
of fornula I féSrdPMBCYebiss M EhRie ed Upgthpe! Irogen or a 21
SEP 2005 WD f2‘7'062789 PC#_/QUS%E:‘LlSlO?}?-W- E%‘J:%gtﬁl tﬁflégforgﬁ?\%stitut ed group
sel ect ed fr ofrekgpropyiot drbEepYLl, oryalepem i Jysdnoxygronyl , Exanpl es of such

preferre | ud . x: gg A o] o) | g@pr
i - propyl % %%%%%#M%yd%gyggﬁa%# rée%%lo'xyf?‘r ?gﬁf ,e r%égbgnz% )(%%Epr opyl. A
preferred R2As giydgogers. hydrogen. Wien Ring D of forrmula 1l1c, is nonocyclic,
preferred Ring D grou I_ncl.ude_phenyl ridvl,, . ridazinyl, pyrimdinyl,
and pyrazinyl. 10 V\heﬁﬁﬁnngiﬁgo? ?ﬁriﬁﬁfﬂ% Cl%lq s lﬁpé?BPFXCﬂﬁf eferred
bi cyclic R ngrdEeruid RingCbugeorpPhiivlude phenyl, pyridyl,
pyridazinyl, pyrimidinyl, and pyrazinyl.
10 When Ring D of formula IIe’ is bicyclic,

preferred bicyclic Ring D groups include naphthyl,
teﬁrahydronaphthyl, indanyl, benzimidazolyl, guinolinyl,
indolyl, isoindolyl, indolinyl, benzol[b]furyl,
benzo [b]lthiophenyl, indazolyl, benzothiazolyl,

15 cinnolinyl, phthalazinyl, quinazolinyl, quinoxazolinyl,
1, B-‘naplithyridinyl and isogquinolinyl.

On Ring D of formula IIc’, preferred T-R’ or

V-Z-R® substituents include -halo, -CN, -NO;, -N(R%);,
optionally substituted C;¢ aliphatic group, -OR, -C(O)R,

20 -COR, -CONH(R'), -N(R')COR, -N(R*)CO,R, -SO.N{R*),,
~N(R*) SO;R, -N(R®)COCH,N(R'),;, -N{R®)COCH,CH:;N(R'),, and
-N (R®) COCH,CH,CH.N (R*) ,, wherein R is selected from
hydrogen, C;.¢ aliphatic, phenyl, a 5-6 membered
heteroaryl ring, or a 5-6 membered heterocyclic ring.

25 More preferred R° substituents include -Cl, -Br, -F, -CN,
-CF;, -COOH, -CONHMe, ~CONHEt, -NH;, -NHAcC, -NHSO:Me,
-NHSO,Et, -NHSO;(n-propyl), -NHSO;(isopropyl), -NHCOEt,
~-NHCOCH;NHCH;, -NHCOCHN (CO:t-Bu) CH;, -NHCOCH,N(CH;)a,
~-NHCOCH;CH,N (CHs) 2, ~NHCOCH;CH,CHN (CHs) 2,

30 -NHCO(cyclopropyl), -NHCO{isobutyl), -NHCOCH,{morpholin-4-
yl), -NHCOCH,CH;(morpholin-4-yl}, -NHCOCH;CH,CH,{morpholin-
4-yl), -NHCO,{t-butyl), -ﬁH(C1-4 aliphatic} such as -NHMe,
-N{C,.¢ aliphatic), such as -NMe,, OH, -0{C,., aliphatic)



t et rahydronapht hyl , indanyl, benzim dazolyl, quinolinyl, indolyl,.

I soi ndolyl, indolinyl, benzo[b]furyl, benzo[b]thiophenyl, indazolyl,

b' enzot hi azol yl , 15 ci nnol i nyl, phthal azi nyl, quinazolinyl, quinoxazppim§iis
1, B-napht h r|d|n and |soqurnoI|nyI On ang D of fornula l1c! sio greferred
T-R5 or bstltuents i ncl ude -halo, -CN, -NO2, - y ptionally
substrtuted Cl 6 aliphatic group, -OR, -C(OR, 20 -CCQR CCNH R4)

-N(R4) COR, - N(R4) CO2R, -S02N(R4)2, - N(gd) SO02R, -N(R6)000H2N(R4)2

- N(R6) OOOH2CH2N( R4) 2, and N(R6) O00H2CH2CH2N(R4) 2, wherein R is sel ected
from hydrogach Ge_ 6-@Mbpha&hcalbphu@dc such Gsmmettdydg ebbykyoaryl ring, or
a 5-6 nenbered het er ocycl.ic rin 3%@’ referred R5, substituents include
-, -Br, - r@ygpgzsoase donBEE ~CRpHa-4 NHAC, - NHSCR2ME,

- NHSO2Et , -Pﬁfggygtlggqpyl) -NHSCQ(lsopropyI) - NHCOEt, - NHOOOH2NHCH3

- NHCOCH2N (Cco2t Bu) CH3 , -NHCOCH2N (CH3) 2 , -NHOOOH2CI-|2N(CI—B)2

- NHOOOH2 CH2 CH2N( CH3) 2 Preferrpdcteymubh gyl comprmade bayat gre or

oo 8 2o PR PEE BESFRESbR T o e reakinbes seleeted | o) sucn

as - NHwe, fﬁdﬁLbheagmphptcopﬂisutﬁgenf NMe2, OH, -o(Cl 4 alrphatrc) 21 SEP
2005 WO 02/ 062789, PCTL U, 51031 - 78 %gch as,_- 4 ali trc such as
methyl, ethyl, cydI g%&# Mpy Whegpin. Eu%?la 5. Qﬂjgg Phhati c) .
Preferred fornula 118’ méeHPDhatisl anﬂgye one or 5 nore, and nore preferably
all, of the features sel ected fromthe group consisting,of: (a) RlLis T-
(Ring D), whereirfbf Ring Paf8n@eSpbriemhered mOnREYERdC ALRg OF an

10 8-10 membered bicyclic ring selected from an
aryl or heteroaryl ring;
(c) R? is -R or -T-W-R® and R* is hydrogen; or R? and
R*' are taken together to form an opticnally.
subgstituted benzo ring; and
15 {(d) R? is selected from -R, -halo, -OR, or -N(R%),.
More preferred compounds of formula IX¢’ have
one or more, and more preferably all, of the features
selected from the group consisting of:
(a) R! is T- (Ring D), wherein T is a wvalence bond and
20 Ring D is a 5-6 membered monocyclic ring or an
8-10 membered bicyclic ring selected from an
aryl or heterocaryl ring;
{(b) R? is ~R and R*' is hydrogen, wherein R is _
selected from hydrogen, C,.¢ aliphatic, phenyl, a
25 - 5-6 membered heteroaryl ring, or a 5-6 membered
heterocyclic ring; and
(c}) R? is selected from -R, -halo, -OR, or ;N(RF),,
wherein R is selected from hydrogen, Ci
. aliphatic, or 5-6 membered heterocyclyi, phenyl,
30 or 5-6 membered hetercaryl, and L is -0-, -8-,
or -N(R%)-.



(b) Ring Dis a 5-7 nenbered nonocyclic ring or an 10 8-10 nenbered
bicyclic ring selected froman aryl or heteroaryl ring; (¢c) RRis -R or
-T-WR6 and R2' is hydrogen; or R2 and R2' are taken together to foitstdlls

optional | substituted benzo ring; and 15 (d) R3 is s

-hal o, C%?OQ‘#“‘ZW R4)2. More preferred conpounds of for?ﬁ’g&g"ﬁiﬂsi)have one
or nore, and nore preferably all, of the features selected fromthe group
consisting of: (a) RLis T- (Ring D, wWwerein T is a valence bond and 20

Ring Dis a 5-6 nenbered nonocyclic ring or an 8-16 nenbered bicyclic ring
sel ected from an aryl Bemaoreoprgferyed); cc(mgormla' of RoamylaIIES hydrogen,

wherein R i sel ect h o] al.i-p h a 25 5-6
menber ed het ear‘gﬂe foﬁ-nfélfog"(?t’ éﬂé Igo rPOCre% ahf“il'é‘t dy(# §H¥| ng; and (c) R3
i s sel ected fedirds sdlaﬂcmed- E€Fom Othe Nfithib coMigistiimgRofs sel ected from

hydrogen, Cl1.6 aliphgtic, 5-6 rrenbereid heterocyclyl phﬁ%l, 30 or 5-6
menber ed het er oar (@), RanEISLT‘%m‘-‘DD wherelp, T. NPR&) valencehondh @nd)p

02/ 06278% PCT/ USOL/ 54434 p79s - £V&IE D eeqf ?E’?ﬁ doeofReEpgswf formula Ilc’
have one or nore, and re pref erably all, e features ‘selected from

t he group consi sti ngrdhg;(a) RL is T-Ring D, wherein T is a val ence bond and

5 Rng Dis-a 5- R?aegg %f@ge%r ot}ercerog&_ylpha{__ @génébﬂ"Rgsi s hydrogen or

Cl 4 aliphatic an
hydrogen;

{(c) R® is selected from -R, -OR, or -N(R‘)., wherein
10 R is selected from hydrogen, C;-¢ aliphatic, 5-6
membered heterocyclyl, phenyl, dr 5-6 membered
hetercaryl, and L is -0-, -8-, or -NH-; and.
(d) Ring D is substituted by up to three
' substituents selected from -halo, -CN, -NO,
15 -N(R%),, optionally substituted C;.¢ aliphatic
group, -OR, -C(O}R, -COsR, -CONH(RY), -N(R®)COR,
-N(R*)CO;R, ~-SO;N(R*)z, -N(R')SO:R,
-N(R®) COCHzN(R*) 3,  -N(R®) COCHCH,N(R*)3, or
-N (R®) COCH,CH,CH;N{R*) ;, wherein R is selected
20 ., from hydrogen, C,.¢ aliphatic, phenyl, a 5-6°
membered hetercaryl ring, or a 5-6 membered
heterocyclic ring.
Other preferred compounds of formula IIc '

include compounds of formula IXIc™:



hydrogen; (c) R3 is selected from-R -OR or -N(R4)2, wherein 10 Ris

sel ected from hydrogen, ClL 6 aliphatic, 5-6 nenbered heterocyclyl, phenyl
or 5-6 nembered heteroaryl, and L is -0-, -5-, or -NH: and (d) R #g 5PiZ8i
substituted by up to three substituents selected from - - -NG3, 15
-N(R )2, 3¢ ?y substituted C1_6 aliphatic group, Cﬁallfg%f’a% - CO2R
-CONH(R4), -N(R4)COR, -N(R4)CQ02R, -S02N(R4)2, -N(R4)S02R,

- N(R6) COOH2N( R4) 2, - N( R6) OOOH2CH2N( R4y@9-or - N( R6) COCH2CH2CH2N(R ) 2,
wherein Ris selected 20 from hydrogen, Cl 6 aliphatic, phenyl, a 5-6
menber ed het €¥oarphaymarputdcad 1y gcgepbable dewheatolde |9 RTcdguaQ her
preferred conpayn f .llc include conpounds of forrmula |lc":

RY 9"NR HIIT 4%5%‘8Eﬁég%%§'mo 02/ 062789 PCT/ US01/ 51031 -80-- or a

phar maceut i cRF land®eprabtakeateriogeathes eithr tHedy ihtereafiingvatomsn; R' and
Rs* are taken together w.th their intervening atons..to forma fused,

unsat urat ed or 4 P\;/Vk’dﬁg tdf%ﬁ%tdfrat?‘fﬁ’ﬁpﬁﬁﬁﬁ@}%ﬁ-ﬂ‘ﬁ@twe% 0-3 ring
het er oat ogrs  selgeet gRmbbied) i@ Haviny fous, r@.h?nhEEQQSQtoMB%@lébt%‘aCh
substitutable ring carbon of said fused ring forned by RR and R3' is
optional |y subdincmoxyggy, okelfur RPr giitirogen, wherein each

substitutable ring carbon of said fused ring formed by

R* and RY is optionally substituted by oxo, T-R}, or L-
z-R’, and each substitutable ring nitrogen of said ring
10 formed by R* and RY is optionally substituted by R%;
provided that said fused ring' formed by R* and RY is
other than benzo; -
R' is T-(Ring D);
Ring D is a 5-7 membered monocyclic ring or 8-10 membered
15 bicyclic ring selected from aryl, heteroaryl,

' hetérocyclyi or carbocyclyl, said heteroaryl or _
heterocyclyl ring having 1-4 ring heteroatoms selected
from nitrogen, oxygen or sulfur, wherein each
substitutable ring carbon of Ring D is independently

20 substituted by oxo, T-R?, or V-Z-R%, and each
substitutable ring nitrogen of Ring D is independently
substituted by -R*; | _ |

T ig a valence bond or a Ci-4 alkylidene chainj;
Z is a Ci., alkylidene chain; '

25 L is -0-, -S8-, -SO-, -80;-, -N(R®)80,-, -SON(RS)-,
-N(R%)-, -CO-, -CO;-, -N(R®)cO-, -N(Rf)C(0)O-,
~N (R®) CON (R®) -, -N(R®)SO,N(R®)-, -N(R®)N(R®)-,

-C(0)N(R%) -, -OC(O)N(R®)-, -C(R%);0-, -C(R®),S-,
~C{R®);80-, -C(R®};80,~, -C(R®),80,N(R®)-, -C(RS),N(R®)-,
30 -C(R%),N(RF)C(O) -, -C(R®),N(R)C(0)O-, -C(R®)=NN(RS)-,

-C(R®)=N-0-, -C(R®)N(R®)N(R®)-, -C(R®):N(R®)SON(R®)-, or
-C(R®) ;N {R®) CON (R®) - ;



Z-R3, and each substitutable ring nitrogen of said ring 10 formed by e and
RY is optionally substituted by R4; provided that said fused ring fﬁ[g&dgﬁy
R' and RY is other than benzo; Rl is T-(Ring D; Ring Dis a 5-7

nmonocyclic ri or 8-10 nenbered 15 bicyclic ring selec I ryl,
heteroarylw zﬂ’g%é?ocycl yl or carbocyclyl, said heteroar ylfceﬂpgovﬁ@gﬁr ocycl yl
ring having 1-4 ring heteroatons sel ect ed fromnitrogen, oxygen or sulfur,
wherein each substitutable ring carbe®lef Ring Dis independently 20'

substituted hy oxo, . T-R5, or V-Z-R5, and each substitutable rjng nitrogen
of Ring D |§|ﬁ§ép3ndéﬁﬁl jndeperdentie #edpctrg £roms-R, valehdt bRd or a

"o, " sho CTRRLE. e Salehop ot RN R ipvenipny o

-N(R6) (O O, atoiRGyEAgc)a fushIRCH SEhERsered ; NN, ox- O O) N(R6) -

é(.C(Rg Q(S?S)N( RpaT B@éé)‘m“%ﬁ‘a)tegw rtf‘%ﬁ(s 2‘%})%(3@ 45 éegéf?ﬁta%?q 0) 0-,

- C(R6) =Ni§( R6) - gele & &8) FhbnOni tx04RE) 2 N R6 - su]:ﬁﬁ@vﬁﬂﬁ:@@hsﬁ%%) or
- C(R6) 2N( R6) CON( 21 SE 005 2/ 062789 PCT/ USO1/ 51031 -81- R2 and

R2' are | ndepeﬁﬁbﬁ%%?u%@]éttréégf eaxboRr of ﬂaw Roused ningyfgrmed Bye taken
together.w th pheify igt G?[é’%@id&?»enﬂ&ﬁgiy @té&‘%ﬁ'ﬂhaﬁo&} joer ed,
ri ng 3

unsaturated or partially unsaturate avi ng het ér oat oms
-CN, -NO;, -R’, or -V-Rf, and each subst:.tut:able ring

‘nitrogen of said ring formed by R® and R?* is
10 independently substituted by R*;
R’ is selected from -R, -halo, -OR, -C(=O)R, -COgR,
-COCOR, -COCH;COR, -NO;, -CN, -S(O)R, -S{0):R, -SR,
~ -N(R')2, -CON(R")2, -SO.N(R");, -OC(=O)})R, -N(R’)COR,
-N{R7) CO2(Cy.s aliphatic), -N(R!})N(R%)., -C=NN(R‘)a,
15 ~C=N-OR, -N(R")CON(R"),, -N(R7)SO.N(R")z, -N(R')SO;R, or
-0C(=0)N(R) 3
each R is ‘independently selected from hydrogen or an
optionally substituted group selected from C,.¢ -
alipliat:ic, C¢-10 aryl, a heterocaryl ring havingbs-lo
20 'ring atoms, or a heterocyclyl ring having 5-10 ring -
" atoms; ' _
each R* is independently selected from -R’, -COR’,
-CO; (optionally substituted C;.¢ aliphatic), -CON(R7)a, .
or -SOR’;
25 each R° is independently selected from -R, halo, -OR,
' ~-C(=0)R, -CO;R, -COCOR, -NO;, -CN, ~S(O)R, -SO;R, -SR,
-N(R%);, -CON(R%);, -SO,N(R*)z, -OC(=O)R, -N(R')COR,
-N(R*) CO; (optionally substituted Ci;.¢ aliphatic),
-N(RY)N(R*),, -C=NN(R'),, -C=N-OR, -N{R')CON{R%),),
30 ~N{R*) SO,N(R*)2, -N(R*)SO:R, or -OC(=0)N(R*),;
V is -0-, -8-, -80-, -80,-, -N(R®)S0;~, -SO.N(R®)-,
-N(R®}-, -CO-, -CO;-, -N(R®)CO-, -N(R®)C(O)O-,
-N{R®)CON(R®) -, -N(R®)SON(R)-, -N(R®)N(R®)-,



5 selected fromnitrogen, oxygen, or sulfur,wherein each substitutable ring
carbon of said fused ring forned by R2 and R2' is independently sugﬁt'r_tpu gﬁgj
by hal o, oxo, -CN, -NO2, =R7, or -V-R6, and each substitutable rin
nitrogen of said ring formed by R2 and R2' is 10 |ndependents{}/ substituted
by R4; RIW@NMP®Eted. from-R -halo, -OR -C(=OR, B3R,
-COCH2COR, -N2, -CN, -S(OR -S(O2R, -SR -NR4)2, -CO\I(R?)Z - SO2N( R7) 2,
-OC(=O R, -N(R7)COR, -N(R7)CO2(C _6 algphatic), -N(R4)N(R4)2, -C=NN(R4) 2,
15 -C=N-OR, -N(R7) CON( R7)2, -N(R7) SO2N(R7)2, -N(R4)SRR, or -0C(=0) N(R7)2;
each R is i ndepanident( )sel-&ﬂ@ﬁ(ﬁéhhyd@b@‘eaow a(RpSHpnal | y substituted

| ected f het I h
390720 11 ng aror@ g0l BPEr ;) CiRd AR s Ssﬁﬂgﬁ@fgﬂg cach o
i'jl ;)Egte:og)ndenélcﬁgﬂ getPictop? R—?YGR")QS??? CR(E@?S*I:%RZ%%FI@ Sel ected from
-R halo, - @‘%-@)09 Cd% U%@E@RQ) = NCEC (RPN (£6$§®WRGYS®2RI SR,

-N( R4) 2, CC]\I(RAB&s Mz )_,C,JC( =OR -N(R4A)COR -N(R4) C2 (optionally
substi t ut ed C, . I C K(R4) N(R4) 2, -C=NN(R4)2, -C=N-OR
- N( R4) CON( RAW2is, eouz p64) SARIRCRIG2, ~CAHD L SIPR - com‘asmFO) N(R4)2; Vis -0-,

-S-, -SO-; -802- (% 526 coz-, -N(R6) CO-,
-N(R6) C(O) O, -‘Nﬁ?g‘i ?%) ’ mh(% 'Nl%?) K(R6)-, | 21 SEP 2005
WD 021062789 PCH (d8p¢ BAD31 ~ARS) OC (0) N(R®) -, -C (R®) 2N (R®) CO-,
-C(R®) N{R®)C(0)O-, -C(RS)=NN(R®)-, -C(RS)=N-O-,
10 ~C(R®)N(RIN(R®) -, -C(R®),N(R®)SON(RS) -,
-C(R®) ;N (R) CON (R%) -, -or ~CON(R®)-;
each R® is independenély.selected from hydrogen or an
optionally substituted C,., aliphatic group, or two R®
groups on the same nitrogen atom are taken together
15 with the nitrogen'atom to form a 5-6 membered
heterocyclyl or heteroaryl ring; and
each R’ is independently selected from hydrogen or an
optionally substituted C;.¢ aliphatic group, or two R’
on the same nitrogen are taken together with the
20 nitrogen to form a 5-8 membered heterocyclyl or
heteroaryl ring.
. . Preferred rings formed by R* and RY of formula
IIc" include a 5-, 6-, or 7-membered unsaturated or
partially unsaturated ring having 1-2 heteroatoms, or a
25 partially unsaturated carbocyclo ring, wherein said R*/RY -
ring is opticnally substituted. This provides a bicyclic
ring system containing a pyrimidine fiﬁg. Examples of
préfefted pyriﬁidine ring systems of formula IIc® are

shown below.



-C(ON(R6)-, -OC(O)N(R6)-, -C(R6)20-, -C(R6)2S-, -C(R6)2SO, -C(R6)2SMR-,
=C( R6) 2SC2N(R6) -, - C(R6) 2N(R6) -, - C(R6) 2N(R6) C(O) -, - C( R6) 2N( R6) C( 0) O,
-C(R6)—NN(R6)-, - Q(RA)=N-O-, - O(R ) 2N(R8) N(R6) -, C(R6)2N(R6)SO2C§ZR6’)EP 2%

5 ...WIS- R6) 20-, R628

-C(R6)28 I)M@@éze)zsom( R6) - —C(g(6) 4?\1( R6) - 4 ) oo‘iCC'(fURSG‘Q” )00(0)
C(RG)OC(O)N(RG) - ¢ R6) 2N( R6) CO-, C(R6)2N(R6)C(O)O - (Re) NN(RG)
-C(R6)=N-O, 10 -C(R6)2N(R6)N(R6)-, - Gt &5) 2N( R6) SC2N( R6) -

-C(R6) 2N(R6) CON(R6-)-, or -CON(R6)-; each R6 |s |ndependently sel ected from
hydrogen or an optiona substituted Cl1_4%liphatic group, OR,two R6
groups on the sane nikNOgen atom are takeHNfofet her 15 wit N ni trogen

atomto forma 5-6 ered heterocyc \heteroaryl ripg; Jand each R7 is
i ndependently sel d Y om hydr ogen @ ptionally sjubsji ed C1_6

al i phatic group, ‘ﬁg’eonthe SaE MM are E@r with the
20 nitrogen to forma 5-8 nber ed hét erocycl or heteroary Png.

Preferred rings fornmed by R'..and RR. of formula |lcminc] ucLe a 5=, 6-, or
7- menber ed unsat ur at e§T®r B partl ally uns&EGrafed ri ng havﬁﬁb“ 1=

het eroatons, or a 25 partially unsaturated carbocyclo ring, wherein said
R'/Ry ring is optionally substituted. This provides a bi cycl ic ring system

containing a pyrimdine r| ) Exanpl es of referred pyrinm- e ring systens
of formula 11c' are sh eI OW.. 1 SHN2005 WO 02/ 0627 311C'-B
ax, o
N Ny N¢L§§y

IIc*-E IIc*-F IIc*~J

HN;hb ' HN;}% HN;hQ
v 8

[:: N | | :& NJF}f i N’FE?‘

IIc"-R . IIce-v . IIc-W

More pi:eferred pyrimidine ring systems of
formula IIc® include IIc¢"-B, IIc-D, IIc-E, IIc-J, IIc-P,
and IXc-V, most preferably IIc-B, IXc-D, IIc-E, and IIc-
J.

5 The ring formed when R* and RY of formula IIc"
are taken together may be.substituted or unsubstituted.
Suitable substituents include -R, halo, -O(CH;);4-N(R%),,
~0{CHy) z-4-R, -OR, -N(R*)-(CHa)z.4~N(R")s, -N(R*)-(CH:)a-R,



IIC'-F Ilc-R I1c"-P 5 PCT/US01/ 51031 HNC HNC HN HN llc-v | Ile" -D HNA HN
l1c"-WNMore preferred pyrimdine ring systens of fornula |ie" include
Ilc-B, Ilc-D, Ile-8, Ilc-J, Ilc-P, and tic-V, nost preferably Ilc- @13qug@
lic-8, and Ilc J. The ring formed when e and RY of fornula Ilc_are ta

t oget her . N/ O¥828Ypstitut ed or unsubstituted. Suitabl e BeHEHSYBhts incl ude
-R, halo, -Q(CH2)2-4-N(R4)2, -O(CH2) 2-4-R, -OR -N (R4) - (CH2) 2-4-N
(R4) 2, -N(R4) - (CH2) 2-4-R 21 SER-#005 WO 02/ 062789 PCTI USO /51031 - 84-
-C(=O R -C2R, -COLOR, -N&®2, -CM -S(OR -SQAR, -SR, -N(R4)2, -CON(R4)2,
-S02N(R4) 2, ~OG0®),. RCOzRlg RAFOLHR, -W:R4)®2(0@(¢mal +50:8ubs&Rt ut ed Cl-6

a:\ll( EZ;HSIO(Z:?\I( Rﬁgpﬁlz mi(%ébﬁﬁ'c_or %)—m Nf)g;{)g; éﬁgF ﬁzjz Ri are as
def i ned aboven (i*) ebe (sth dld RY rdubGtitubed tyelﬂliplﬂtll@de -halo, -R -OR
TOR-QOZR L iRON R‘f;, N (®9) o 2hn SRt R ey 2R TR
5 -N(R*)SO;N(R*)2, --N(R?)SO:R, -or . -OC{=0)N(R*),, wherein R and
R' are as defined above. Preferred R*/R¥ ring
substituents linclude -halo, -R, -OR, -COR, -CO:R,
-CON{R');, -CN, -O(CHz)z4-N{R')z, -O(CH;)2-4-R, , ~-NOa )
-N({R*);, -NR'COR, -NR'SO;R, -SO.N(R*'), wherein R is hydrogen
.10 or an optionally substituted C;.¢ aliphatic group. ‘
| The R’ and R* groups of formula IIc® may be
taken tegether to form a fused ring, thus providing a
bicyclic ring system containing a pyrazole ring.
Preferréd fused rings include benzo, pyrido, pyrimido,
15 and a partially unsaturated 6-membered carbocyclo ring.
These are exemplified in the following formula IIc®
compounds having a pyrazole-containing bicyeclic ring
system: ' _ )

- i ’ H ’ H . 4 H - # H
R” “N” “N-R! =N =N N =N
- H |, , - and

Preferred substituents on the R?*/R* fused ring
20 ‘of foﬁmla IIc" include one or more of the following:
-balo, -N(R')a, -Ci alkyl, -Ci haloalkyl, -NO;, -O(Ci
alkyl), -CO2(Ci.4 alkyl), -CN, -803(Ci.4 alkyl), -SO,NHz,
-OC{O)NH;, -NH2802(C;.; alkyl), -NHC(O) (C;.4 alkyl),
-C(0)NH;, and ~-CO(C,., alkyl), wherein the (C;; alkyl) is a



-N(R4) 2, -NRACOR, -NR SO02R, -S02N(R4)2 wherein R is hydrogen 10 or an
optionally substituted C3-6 aliphatic group. The R2 and R2' groups of
formula | 1cm may be taken together to forma fused ring, thus provildi%§ 205

bicyclic rin stem containing a pyrazole ring. Prefer rings

i ncl ude bm%" %&] ?ido, pyrimdo, 15 and a partially unsa %&Jﬁﬁ“ﬁ%ﬁgl menber ed
carbocyclo ring. These are exenplified in the followng fornmula I1cm
conpounds having a pyrazol e-contai ni ng-#é<€yclic ring system and

Preferred substituents on the R2/R2" fused ring 20 of forrmula Ilc” include
one or nore 8traigh¥olixanched, - Ryl eyclip eyl -azoup.al Bpeferably, hal oal kyl ,

-NO2, - O(CL. | 4 al kyl), -SO2NH2, -OC(0)NH2,

- NH2SCR( C1- 4th?ky‘ll%l hﬁf&%’?r% i#] qﬁ“k@ﬁl “C(0)NH2, and -CO(CL 4 al kyl),
wherein the (d -4 al kywhen £he @ﬂerEBléOﬁﬁmg\&Me&BbEB&oEﬁﬁlblsméS1031 - 85-
straight, branched, clic_alk s oup. Pr efera the (CL 4 al kyl)
group i s met ﬁ?lmwltiﬁ% WF&?BFéd g "‘B hﬁ‘f’ﬁoﬁ’?é 'O i3
monocycl i, eﬁséﬁmstd?%:%aaasstmeheés _J#y ﬁ%"éle@te@ féoﬁuaﬂdtut ed or
unsubstituted group sel ected fromaryl, heteroaryl, or a CL.6 af I phatic

group. Exanphetexsaxyich Orpﬁeﬂe-mr%'bﬁm@mmumcl Euempllemﬁ\wucfet hyl,
|, t d t h |,
propyl . OYCLopEoiula g LG s RYSLRDY HernlbICT BN OYLopfret hOX DT 0Dy

and benzyl oxyprop gr dup e Ring D of
formul a Il a egchopmoapydl,i d;prppylercgdlﬁpetg:ﬂ,gnmm:dypm-bpyé phenyl , pyridyl,

pyridazinyl ’mé’v\!ﬂéx”}ﬁj:}o%r, %ﬂﬁ B razio%ypropyl A preferred R*' group
10 1s hydrogen. |
When Ring D of formula IXc® is monocyclic,

preferred Ring D groupe include phenyl, pyridyl,
pyridazinyl, pyrimidinyl, and pyrazinyl.
_When Ring D of formula IIe* is bicyclic,

15 preferred bicyeclic Ring D groups include naphthyl,
tetrahy&ronaphthyl, indanyl, benzimidazolyl, quinolinyl,
indolyl, isoindolyl, indolinyl, benzo [b]furyl,
benzo [b] th:.ophenyl indazolyl, benzoth:.azolyl,
c:.nnol:.nyl phthalazinyl, qulnaqu:.nyl, quinoxazolinyl,

20 1,8-naphthyridinyl and isoquinolinyl. ]

- On Ring D of formula IXe", preferred T-R® or
V-Z-R® substituents include -halo, -CN, -NO, -N(R‘),, :
optiocnally substituted C,. aliphatic group, -OR, -C{O)R,
-CO,R, -CONH(R'), -N(R')COR, -N(R*)CO;R, -SO.N(R%),

25 -N(R')SO;R, -N(R®)COCH,N(R*),, -N(R®)COCH,CH:N(R'),, and
-N (R®) COCH,CH,CHzN (R*) 2, wherein R is selected from
hydrogen, Ci-6 allphatic, phenyl, a 5-6 membered
heteroaryl ring, or a 5-6 membered heterocyclic ring.
More preferred R® substituents include -Cl, -Br, -F, -CN,

30 -CF;, -COOH, -CONHMe, -CONHEt, -NH,, -NHAc, -NHSO;Me,
-NHSO;Et, -NHSO;(n-propyl), -NHSO,(isopropyl), -NHCOEt,
~NHCOCH,NHCH,, -NHCOCHN (CO,t-Bu)CH;, -NHCOCHN(CH;),,
~-NHCOCH,;CH;N (CH3) 2, -NHCOCH;CH;CH,N (CHj) 2,



Wien Ring D of formula Ilc™ is bicyclic, 1S preferred bicyclic Ring D
groups include naphthyl, tetrahydronaphthyl, indanyl, benzrnrdazolx
qui nol i nyl , indonI, i soi ndol yl, indolinyl, benzo[b]furyl, SEP 1905

benzo[b]thl |, indazolyl, benzothiazolyl, cinnolinyl halazrnyl
qui nazol i W&“’ﬁﬂ; fhoxazol i nyl, 20 1, 8-naphthyridinyl and ﬁl‘%‘gﬁ% %WP Pyl .
Ring D of formula |ien, preferred T-R5"or V-Z-R5 substituents include
-hal o, -CN, -NQ2, -N(R4)2, optional | vggubstituted Cl1.6 aliphatic group,
-OR, -Q(P)R -C2R, -CONH(R4); -N(R4)COR, -N(R4)CO2R, -S2N(R4)2, 25 -N
(R4) SO2R, .-NHQO(leyr10pDoN. X RANHRIO Gﬂo@ﬁﬁ)vlm-mm;((ﬁb):phplandt;-

- N( R6) 000H2 er ei IS, S ect dfro
al i phatic, gﬁsnylngg%ééénﬁg gﬁfi%e%é¥ ary q53$¥§(%gﬁgﬁﬁkﬂered
het erocycl i qJy1ng. nﬁbbﬂﬂmbeft@m)ed -Rﬁ(&pbsaup&emfc)l Reickdas- CameBr . - F,

-CN, 30 -CF3, “-000H, - CONHWe, H2, - NHAc, - NHSO2Me, -NHSOZEt
- NHS02( n- pro-wr.')m aNﬂBbQ'H%pr@SPI )as WmEtOH. N%@e&mlr-@et c)

oo O%Q(B%a S NG syt R Y 1 001 - s

- NHCQ( cycl Orﬂmm)ropywrﬂlwmmww Jor tNBQBGEY (and phoy (T4- yl),
-NHCOCHZCHZ%&P %a% -4-yl), -NHCOCH2CH2CHZ2( nor phol in- 4-yl),
- NHCO2( t - but3HHP* Nﬁ Cl-4 aliphatic) such as -NHve, N(Cl-4 aliphatic)2 such

as -NMe2, OH, -Q(Ci- 4Pﬁéf¢hl‘lﬁ§d BormAlic 118 c%ouﬁs hee Rﬁfﬂidi' such as

met hyl, ethyl, cyclopro | soproopyl_, or t-but and (CL. 4
al i phati c) . moxrenepnd dg?ﬁﬁnﬂﬂ qqﬁPaYb@#ﬁouﬁﬁsthﬁvék%ﬁRFQﬁ SQﬁﬁQ§edand nor e

preferaghy grom he! §Bols BB tIPL red
(a) R* and RY are taken together with their
intervening atoms to form a fused, unsaturated
or partially_unsaturated, 5-6 membered ring
having 1—2_heteroatoms selected from oxygen, -
15 ‘ sulfur, or nitrogen, or a partiallf unsaturated
‘6-membered carbocyclo ring, wherein each '

" substitutable ring carbon of said fused ring
formed by R* and RY is independently substituted
by oxo, T-R?, or L-Z-R’, and each substitutable

20 ' ring nitrogen of said rihg formed by R* and RY is
— independently substituted by R*;
(b) R* is T- (Ring D), wherein T is a valence bond or
a methylene unit, and Ring D is a 5-7 membered
-monocyclic or an 8-10 mewbered bicyclic aryl or
25 hetefoaryl ring;
(c) R? is -R or -T-W-R® and R*’ is hydrogen; or R*® and
R are taken together to fqrﬁ an optionally
'substituted benzo ring; and
{(d) R?® is selected from -R, -halo, -OR, or -N(R%)..
30 More preferred combounds of formula IXIc® have
- one or more, and more preferably all, of the features

selected from the group consisting of:



10 fromthe group consisting of: (a) R' and RY are taken together with their
I ntervening atons to forma fused, unsaturated or partially unsaturated,
5-6 menbered ring having 1-2 heteroatonms sel ected from oxygen,. 15 s6Iff 0
or nitrogen, or a partially unsaturated 6-nenbered carb .ng, wherein
each subNPPHMZBPe ring carbon of said fused ring forngﬁyigéﬁlgﬁ‘ggd RY is

I ndependently substituted by oxo, T-R3, or L-Z-R3, and each substitutable
20 ring-nitrogen of said ring formed by8R= and RYis independently _
substituted by R4; (b). RL is . T- (Ring D, wherein T is a valence bond or a
met hyl ene unit, af@) FEh@nd RY are-takemisegehewotecferncaobenar. 8- 10 menber ed

bicyclic aryl or 25 ey oar L 0Gs~ (C |S.- R -1 and R2' is
hydr ogen; or R2 and g{oé t"’?ﬁ%ﬁ’b‘rgtg%th éﬁfog{eé%or,mcg{]clg&#‘éﬁgl |y
substituted benzo rirthiemod pdpeRBdisosabrecmeddzaming, whakein- OR or
-N(R4)2. 30 More preferred,c oun of, formula I have _ one or nore, and
more preferably all, ¢k ﬁé‘thgf?HEa’gfe s%’r%t%‘?%rﬁcf{nﬁ@:‘&r Sﬂﬁegonsi sting of:
21 SEP 2885 WO 02/ 06448 RotmdaOhiSAOIha R7- i A nfepaidbdtiare taken

together to forma benzo, pyrido, cyclopento, cyclohexo, c%cl ohept o,
thi eno, piperidino, dRbSHiERES PHoOXQh&F R oxadhZsBbstandieasbe ring car bon

of said fused 5 rin . ' ' ubsidituted b
of said tused 5 1109 JupfhadubkBleaPthihd erdulPRANdRAY ¥1n§UpSHhat od bY
: by R* and RY is independently substituted by R*;

(b) R' is T- (Ring D)., wherein T is a valence bond and

10 Ring D is a 5-6 membered monocyclic ring or an

8-10 membered bicyclic ring selected from an

. aryl or heteroaryl ring;

{c) R* is -R and R is hydrogen, wherein R is
selected from hydrogen, C;.¢ aliphatic, phenyl, a

15 5-6 membered hetercaryl ring, or a 5-6 fnémbered-

heterocyclic ring; and

(d) R* is selected from -R, -halo, -OR, or -N(RY .,
wherein R is selected from hydrogen, Ci.s -
~aliphatic, or 5-6 membered héterocyclyl,, phenyl,

20 or 5-6_ membered heteroaryl, and L ig -0-, -8-,
or -N{R%)-~.

Even more preferred compounds of formila IIc*®
have one or more, and more preferably all, of the
features selected from the group consisting of:

25 (a) R* and RY are taken together to form a pyrido,
piperidino, or cyclohexo ring, wherein each
substitutable ring carbon 6f said fused ring
formed by R* and RY is independently sl'.tbstituted
by oxo, T-R?, or L-Z-R’?, and each substitutable

30 ring nitrogen of said ring formed by R* and RY is
independently substituted by R%;



substitutable ring nitrogen of said ring formed by R and RY is

i ndependently substituted by R4; (b) RLis T- (Ring D-, wherein T}s ,ab q
val ence bond and 10 Ring Dis a 5-6 nenbered nonocyclic ring or an T §CP @05
menbered bicyclic ring selected froman aryl or heteroar r|n (c) R is
-R and R W@ W’@?ogen wherein Ris selected from hydr® %@H ?036
aliphatic, phenyl, a 15 5-6. nenbered heteroaryl ring, or a 5-6 menbered 20
heterocyclic ring; and (d) R3 is selecigagkfrom-R -halo, -OR or -N(R4)2,
wherein Ris selected from hydrogen, Cl.6 aliphatic, or 5-6 nenbered

het erocycl yl,. phé&myIR' isrTBRSansﬂmtehet@raaryl vahm!c't bendOand -S-, or

-N(R4) -. Even nore pr red. n rrrul e or nore, and
nore preferably all, g%ﬁé gh qc n%a;éegl E@ngaeaw o?ﬁt %teﬁ&fy consi sting of:
25 (a) R' and Ry are t@dign together to forma pyrido, piperidino, or

cycl ohexo ring, wherei,n ,each_ substitutable ri n% car bon pf said fused ring
formed by e and R} R'i AfcBEHRGRN \OL fhet AddPba Sya% R T3, or L-Z-R3,
and each gubsti t ut abl Ehig. nitrogen of said ring formed by R and RY is
i ndependent |y substi tat ed”by R4; 21 SEP 2"05 WD 02/062789 PCT/ USO1/ 51031
-88- (b) Rl is T-RAnhR Diswseletted fixom ~Fal e®Be boneN &RY 2R whereis a 5-6

menber ed aryl or het g Qg kb bt &8 el Hifad el E0YM Hinseed, Aighatic and
R2" iIs
membered heterocyclyl, phenyl, or 5-6 membered
heteroaryl, and L is -0-, -8-, or -NH-; and
| 10 . {(e) Ring D is substituted by up to threg
substituents selected from -halo, -CN, -NO,’
-N(R*)2, optionally substituted C;.¢ aliphatic
group, -OR, -C(O)R, -CO;R, -CONH(R'), -N(R*)COR,
-N{R*)CO.R, -SO;N(R%),, -N(R*)SO.R,
15 -N(R5) COCH,N (R*);, -N(R®)COCH,CH,N(R*),, or
| -N (R®) COCH,CH,CH,N (R*) 2, wherein R is selected
from hydrogen, C;.s aliphatic, phenyl, a 5-6
membered hetercaryl ring, or a 5-6 membered
heterocyclic ring.
20 Representative compounds of formula IIc are

shown_bqlow in Table 3.

'i'able 3.

Me Me
QH Q«H' “INH
HN HN " HN
10 O oy
G:‘*N NN N~
Me Me G-
OH
ITe-1 ITe-2 ITe-3



5 hydrogen; (d) R3 is selected from-R -OR, or -N(R4)2, wherein Ris

sel ected from hydrogen, Cl.6 aliphatic, 5-6 nenbered heterocyclyl, phenyl,
or 5-6 nenbered heteroaryl, and L is -0-, -5-, or -NH; and 10 (e)ZRﬁﬁ@Z%S
i's substituted up to three substltuents selectedfrom hal o, - - N2,
-N(R4) 2, W‘P@ﬁ?ﬂ%’?y substituted Cl.6 aliphatic group, WIUS“E?’@?P . C02R,
-CONH(R4), -N(R4)COR, -N (R4) CO2R, -SO2N (R4) 2, -N (R4) SO2R, 15

- N(R6) O00H2N( R4) 2, - N( R6) COCH2CH2N( R4)-FZg-0or - N(R6) 000H2CH2CH2N( R4) 2,
wherein Ris selected from hydrogen, Cl_6, aliphatic, phenyl, a 5-6
menbered heteroaryl ring,mer a 5-6 nenbeMed heterocycl e ring. 20
Represent ati ve conpound formula I shown bel in Table 3. Table
3. M liAe OH Ilc-1 I'FIcBIZ,:Im 2066 WO %89II04HIX07
PCT/ USO01/ 51031 Me I1lc- L

@ dN .
n O *
H A s
ITc-4 IIc- 5 IXc-6

Me ' . Me Me

jal P o
HN ) HN HN

IIc-13 IIc-14 i IIc-15



M HIlc-12 OH 11c-13 -89 Ilc-14 M H. Me Hlie-16 Il1c-17 11c-18 21SEP2005
WD 02/ 062789 -90 Me PCT/US01/51031 Pt NMe ""NN HHHIIc-19 Hllc-25 H
l1c-28 11¢c-20 HIl1c-23 HIlc-26 HIlIc-29 . Ilc-21 H 71 SEP 2503
WO 02/062789 PCT/US01/51031
-90~

mﬁ; " HNf"E: " HN’C§H
O, AL O Q0

IIc-19 ITc-20 ITe-21

ﬁ;‘ “NH ﬁgH
. H HN‘[g A HN
N ) 3 Cl
LD O @ H:
et Nkﬁ.@m ' an,@m

IIc-22 IIc-23 IIc-24

HNJ:5:-I El. HNJ:%:é or HNJ;5:H oH
0" O Q" OGO

-
Cﬁm«/@ QLJVVO @‘ka

IIc-28 - ITe-29 . IIc-30



l1c-24 I1c-27 HI11c-30 21 SEP 2005 WD 02/ 062789 PCT/ 0S01/51031 -91 Ilc-31
l1c-34 HI1c-37 11c-40 H-s 1 11¢c-35 HNry-1--NHNH I1I1c-33 HIlc-36 M OOH
N~N~~Et "~N NMe HH Me 1lc-41 Il1c-42 21 SEP 2G5 WO 02/ 062789 71 SEP 2003

PCTI USC1/ 51031 H | lc-43
WO 02/062789 PCT/US01/51031

HN

N N N N AN Me

CAO™ OO O £X
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[1c-87 11c-90 In.ano
conprising a conpoun
accept abl e carr|er

of treatlgg reve
i nhi bi t or WO\$%% t
such a ,treatnent a
formula Ile, Ile,, o
Anot her aspect of thi
activity in a'patien

t her enbodi ment, this invention provides a conposition
d of fornula. |Ic Ile,, or llc, and a pharnaceuti cal
Anot her aspect of this invention relates to a b fet
nting an Aurora-2-nedi ated disease rora-2

hod conprises admnistering to a pgﬁéﬁﬁﬁgﬂfﬁeed of
therapeutically effective ambunt of a conpound of

r I1c", or a 10 phassmceutical conposition thereof.

IS |nvent|on relates to a nethod of inhibiting Aurora-2
t, 21N§EP 2005 V[)OZ/OUQ?BQ PCT/ USOL/ 51M81 - 96- whi ch

met hod conpri ses adm ng to the pat a conpound gormula Ile,

Ile', or Ilcm or a
this invention reBmh

Co.n t|on COﬁerﬁ said conpo “NAnot her aspect of

nt a
GSK- 3- nedi at ed di segs GSK- %: E V\:hl CH it od nprises
admnistering to a p tl% |n need o U a treatnen TaN ¢te apeutically
I

ef fective anmount of
phar maceuti cal conpo
to a nethod of enha
of glucose in a pati
admini stering to the
conpound of formula

a co ound of fornula He Ile, or m or a

gitie-e@ 10 thereof1I6n93aspect of t iBc48%ention rel ates
ncing glycogen synthesis and/or |owering blood levels
ent in need thereof, which nethod conprises

patient a 15 ther utically effecitive anount of a
lc', or |1§%§for a pharmacedt ,£al conposition

P
= : H H
HN HN BN

In.another embodimenf, thig invention provides

a composition comprising a compound of formula. ITIc, Ilc’,

of IXc™,

and a pharmaceutically acceptable carrier.

Another aspect of this invention relates to a

5 method of ;reating or preventing an Aurora—z-mediated’
disease with an Aurora-2 inhibitor, which method
comprises administering to a patient in need of such a
treatment a therapeutically effective amount of a
compound of formula IIe, IIc’, or II¢*, or a

10 pharmaceutical composition thereof.
Another aspect of this invention relates to a

method of inhibiting Aurora-2 activity in a patient,



thereof. This method is especially useful for diabetic patients. Another
nmethod relates to inhibiting the production of hyperphosphoryl ated Tau
protein, which is 20 useful in halting or slowi ng the progression of 1 SEP 2005
Al zhei mer' s di sease. Another nethod relates to inhibitin h
phosphor yMR 286278} D catenin, which is useful for treat]i’(g'a{’%"g’mo%phreni a.
Anot her aspect of this invention relates to a 25 nethod of inhibiting GSK-3
activity in a patient, which nethod e®sprises admnistering to the patient
a conpound of fornmula Ile, Ile,, or Ilc”, or a conposition conprising said
conpound. Andtiledr methedt comprines iadmimisgeringatesthe® patmtra hod of

treating or EE§¥SH i %E&I£“¥# t di seas Wt Lo tor, which
met hod conpri Se€s gd%?n?% ering cg' gﬁtﬁat’i g’%t f:lrﬁ he%%a%f%&smwa C";neat ment a

t her apeut i caldmprdblingt sabd amempduraf. a conpound of fornula 21 SEP 2005 WO
02/062789 PCTI US01/51031 -97- Xlc, Ile', ,or llc',, or a pharmaceutical
conposi tion thereof .ﬂﬂ@%ré%@%Fhﬂﬁel}*ﬁ%ﬂ?’bﬁ?. E#%L2 & inhibiting
Src actigitydihod BRtELEhEind)eh Miﬁﬁcﬁnﬁéksfﬁné&iﬂﬂétﬁ@éﬁé 0

t he-patient a conpound of formula Ile, ITe’, or Ilc, or a conposition
conprisi ng it eoffBundinhieitng, adhieh methedi comprisrs on relates to a

met hod of treatil i : SRK- 2- qrdj at 0, di w_th an ERK-2
i nhi bitor, %%hg%gﬁ%ﬁé%% iﬂs%:slaé}lgd%nﬁgggr{)ﬁg&?%&aa% Ien §1|tr'1 ®heed of
such a treatterapeutibalhpeeifcadiive abeati of anoempowid cof doymaiea of

formita 11ged | ¢rur O od Hre®! o AN PHIBEIULLESLAT CERSSIL Olbn
10 thereof. h
One aspect of this invention relates to a
method of enhancing glycogen synthesis and/or lowering
blood levels of glucose in a patient in need thereof, -
which method comprises administering to the patient a
15 therapeutically effective amount of a compound of formula
IXIc, Iic’, 6r IIc", or a pharmacéutical composition
thereof. This method is especially useful for diabetic
lpatients. Anofher method relates to inhibliting the
production of hyperphqsphorylated Tau protein, which is
20 useful in halting or slowing the progression of
Alzheimer’s disease. Another method relates to
inhibiting the phosphorylaﬁion of B-catenin, which is
useful for treating schizophrenia. '
Another aspect of this invention relates to a
25 method of inhibiting GSK-3 activity in a patient, which
method comprises administering to the patient a compound
6f formula IIe, IXc’, or IIc*, or a composition
comprising said compound. )
Another aspect of this iﬁvention relates to a
30 method of treating or preventing a Src-mediated disease
with a Src inhibitor, which method comprises
administering to a patient in need of such a treatment a

therapeutically effective amount of a compound of formula



t hereof. 15 Another aspect of the invention relates to inhibiting ERK-2

activity in a patient, which nethod conprises admnistering to the pgti&gt
a compound of forrmula Ile, Ilc', or Ile, or a conposition conpri il Pl

id

conmpound. 20 Anot her aspect of this invention. relates to a nethod of
treating WON6YBAti ng an AKT- nedi ated di seases with anPGHESHAHP t or
whi ch nethod conprises admnistering to a patient in need of such a
treatment a therapeutically effectiveggmwunt of a conmpound of fornula 25

lle, Ile, or II

C",

or a pharmaceutical conposition thereof. Another aspect

of the invertXomn Ikd’at @3 TFC™| ndX ba tphegrwECewciicali cpmposatpati ent, - whi ch

met hod commr.i ses @d
erse

l[le', or IIlc*y

mnistering to the patient a conpound of 30 formula Ile,
conposition conprising said conpound. Another nethod

relates to inhibitingathes- AspedSloB.thy Gnveitidn eelddsagdivity in a
bi ol ogi cal 21 SEP 2905 WO 021062789, PCT/ US01/ 51031 -98- sanple, which nmethod

conprises ¢

ERK- 2, 0% AlcJou)

conposition t

onbiditing $chreFdlierl in o Ratdentyh wideh e 2, GSK-3, Src,

Y Wit sE ORI &d "Effheec-l dtiend aﬁ%lﬁig?oﬂﬁd 3£ Phar maceut i cal

reof ..

in an anpbunt™ 5 ef Ive to | t Aurora-2, GSK-3,

Src, ERK-2, formdR IIR;cRIof,toe EX¥atementd emsposdthodscdiprisingto the
rora-2. .GSK-3, Src, ERK-2, or AKT, or the treatnent of a
éﬁmFﬁ@Pgby, is preferably carried out with a preferred
conpound of 10 fornuiarother ispéct Gf kids idfretition pelabdovico a

method of treating or preventing an ERK-2-mediated

i nhi bition of
di sease al | A

10 diseases wiph an ERK-2 inhibitor, which method comprises'

administering to a patient in need of such a treatment a

therapeutically effective amount of a éompound of formula

Iic, IXIc’, or IIc¢®, or a pharmaceutical composition

thereoi.

15

Another aspect of the invention relates to

inhibiting ERK-2 activity in a patient, which method
comprises administering to the patient a compound of

formula IXIe, IIc’, or IIc", or a composition comprising

said compound.

20

Another aspecﬁ of this invention relates to a

method of treating or preventing an AKT-mediated diseases
with an AKT inhibitor, which method comprises

administering to a patient in need of such a treatment a .

therapeutically effective amount of a compound of formula

25 IIc, IIe’, or IIe®, or a pharmaceutical composition

thereof.

Another aspect of the invention relates to

inhibiting AKT activity in a patient, which method
 comprises administering to the patient a compound of

30 formula IIc, IIc’, or IIc", or a composition comprising

said compound.

Another method relates to inhibiting Aurora-2z,

GSK-3, Src, BRK-2, or AKT activity in a biological



Anot her enbodi ment that is particularly useful for treating

Aur or a- 2- nedi at ed di seases relates to conpounds of formula lid: |id or a
phar maceutical |y acceptabl e derivative or prodrug 15 thereof, wher @i nf? @
is selected from-C(R6")2-, 1,2-cyclopropanediyl, 1;2- cyclobutanediyl, or
1,3-cycIoHU?QW§H?§I; R' and RY are taken together with t ’Vﬂpﬁyg?vening
atons to forma fused, unsaturated or partially unsaturated, 20 5-7
menbered ring having 0-3 ring heteroat-@8- sel ected from oxygen, sulfur, or
nitrogen, wherein each substitutable ring carbon of said fused ring forned
by R' and Ryaugsle.nadyaidamethpdsgouprises cdantastdngTthe, béelogidaR3, and
each substit e i | t o] | 1 5 _W0_02 2789

PCT/ USO1/ 51031 -Jlr%é: o?\(rerlg%g%g/ibsgén]g_%@'si%; %‘éaénagn y subst.i tuted
by R4; R i sidhidditoy Of filrmglD I¥ep B¢’ nwda@Ivet nomoayclic ring or 8-10

menbered 5 hicyclic ring selected, fromaryl, heteroaryl, . heterocyclyl or
carbocyclyl,£h§#&?QﬁHR$Q§ar?PFQPSHE%Qﬂcﬁﬁﬁﬁ%%f'rﬁﬁgaﬁa§%ﬂﬁnﬁ-4.ring

het er oat 15 sFFEAlRAE tid AMNAbLE EORRRor4LY IYBKY3 S WriclUr gRIDE! ehp Gaeh
substitutable ring carbon of Ring Dis independenily 10 substi t ut ed by oxo,

T-R5, or V-Z-R5, and &&ech ofubbeiaforawentiionpdmetbgds direttri ko s

I ndependent | [ d ky,-R4. T, i \al e d,or 4 al kyl i dene
chai n, V\here'i&%le S#\ﬁle%‘rrilhgitﬂ%s O?Cfﬂg’lfi-z'a%n% \k?gill %H%'gr%gﬁgzbf 0gal a4 15

al kyl i dene citee nreatmenitondl hydispdsc ed lnwiadted thereby, is -

preferably carried out with a preferred compound of

10 formula IIe, IIc’, or IIc®, as described above.
Another embodiment that is particularly useful -
for treating Aurora-2-mediated diseases relates to

compounds of formula IId:

or a pharmaceutically acceptable derivative or prodrug
15 - thereof, wherein; . ' _ .
Q' is selected from -C(R*')a-, 1,2-cyclopropanediyl, 1,;2-
cyclobutanediyl, or 1,3-cyclobutanediyl; ‘
R* and R’ are taken together with their intervening atqms'
to form a fused, unsaturated or partially unsaturated,
20 5-7 membered ring having 0-3 ring heteroatoms selected
from oxygen, sulfur, or nitrogen; wherein each
substitutable ring carbon of said fused ring formed by
R* and RY is indepéndently gubstituted by oxo, T-R?, or
L-Z-R?, and each substitutable ring nitrogen of said



-CO-, -CONK-,

or -NHCO2-;
- N(R6) S02-,
-N (R6)

- C( R6) 2S02N( R6. )

Z

- C(R6) =NN( R6) -
or -C(R6)2N( R6) CON(R6)-; ' R2 and R2' are |ndependently sel ected f
Rzringd fRZmed by Rk @nd &jeiboinddnendemsily substituted atons to

-T-WR6, or

forma fused,

havi ng 0-3 rin

-NHCO-, -SO2-, -SO02NK-, -NHS02-, -C02-, -OC(O) -OC( O NH |

is a d_4 alkylidene chain; Lis -0-, -5-,

- SO2N(R6)-, 20 -N(R6)-, -CO-, -CQ2- -N(R6)CO -N(RGO%d(é‘)POZUGS

_, N (R6) SO2N (R6) -, -N (R6) N (R6 N( R6
OC(O)N(RQ‘JOSW ) 20- ( )C(R6)25E )C(R6)2(SO-) &%gzw%ﬁ&( )

," - C(R6) 2N( R6) - - G R6) 2N( R6) C(O) -, - C(R6) 2N(R6)
25 “C(R6)=N-O-, - C(R6)208-R6) N(R6) - : - C( R6) 2N( R6) SCP

@enbered, unsaturated or 30 partially unsaturated,
hgt troatons selected fromnitrogen, oxygen, or sul

C( O 0-,
N( R6) -
rom - R

ri ng
fur,

wher ei n eachr! sL - (Ringbbg;ri ng car bon of sai d fused ring formed by R2 and
R2' is indepenpdentl substltugn%d by hal o, 0 21 SEP 2705 WO 02/ 0

PCT/ u501/51o§in91’6 8 @\ 2 \Es
nitrogen ©f saig acffixgds@yeéé’e&m&d% %ry'ls héﬂéﬁ@ﬁd’:‘f‘fn“y subst-

R4: R3 is selected from

eged BPn°W C AP 4% Esdids rembezs

-N02, -Cu, -§( @qterosm}zh or svarboq(q:w)lz saé:@l\kzazmyzoarwqax R7) 2,

- N( R7) COR,

-N(R')CC]\I(R7)2

DBERER Cyf, g il N L B rc G B s

2789

e ring
ituted by
- COCH2COR,
-0OC(=0) R,
C=N- OR,
each Ris

i ndependent | y Saloac hdtrbgem; h;uqrggeromrstﬂlfuropWhenaihyeaubst ituted group
sel ected from GL,0 st Bl Stnd elrddll Y sdndeheio iheb LRt N

io

15

20

25

30

substituted by oxo, T-R®, or V-Z-R®, and each
subgtitutable ring n:.trogen of Ring D is 1ndependent1y
substituted by —R ;

T is a valence bond or a Cy4 alkylidene chain, wherein

when Q' is -C(R*);- a methylene group of said C;.
alkylidene chain is optionally replaced by -0-, -8-,
-N(R*)-, -CO-, -CONH-, -NHCO-, -80;-, -SO;NH-, -NHSO,-,
-C0,-, -0C(0)-, -OC(O)NH-, or -NHCO-;

Z is a Ci4 alkylideme chain;
L is -0-, -8-, -SO-, -SO;-, -N(R®}SO,-, -SO.N(R°)-,

ﬁa

-N(R®)-, ~-CO-, -CO;-, -N(R)CO-, -N(R®)C(0)O-,

-N(R°)CON (R®) -, -N(R®)SO.N(R®)-, -N(R®)N(R®)-,
-C(O)N(R®}-, -OC{O)N(R®)-, -C(R%);0-, -C(R®);S-,
-C(R%)380-, -C(R®)380;-, -C(R®);S0:N(R®)~, -C(R®)N(R®)-,
ZC(R)N(RS)C(0) -, ~C(R®):N(R)C(0)O-, -C(R®)=NN(RS)-,
~-C(R)=N-0-, -C(R®)N(R®)N(R®)-, ~C(R®),N(R®)SON(R®)-, or
-C (R®) 2N (R®) CON (R®) - ;

and R? are independently selected from -R, ~-T-W-R%, or
R? and R are taken together with their intervening
atoms to form a fused, 5-8 membered, unsaturated ox -
partially unsaturated, ring having 0-3 ring heteroatoms
selected from nitrogen, oxygen, or sulfur, wherein each
substitutable ring carbon of said fused ring formed by
R? and R* is independently substituted by halo, oxo,

5-10



ring atoms, or a heterocyclyl ring having 5-10 ring' atoms; 15 each R4 is
i ndependently selected from-R7, -COR7, -CO2 (optionally subst tuted CL
al i phatic), -CON(R7)2, or -SQ2R7; each e is | ndependent |y sel ected 'f Mr‘ﬁﬂﬂ‘h

halo, -OR, -C(-OR -C®R -COCOR -N®, -CN, -S(OR
-%(%4)2 w%a -S02N(R) 2. - OC(=0) R -N(R4)COR)N(R4?S%§?(“d’6ﬁ3bnauy

substituted ClL_6 aI iphatic), -NR4)NR4) 2, C-NN( R4)2, -CGNOR

-N(R4) CON(R4) 2, - N(R4) SG2N( R4) 2, -N(I%b)SOZR or' -OC( 0)N(R4)2 Vis -0-,
-S-, -SO, -SM2-, -N(Re) 802- - SOZN( R6) - 25 -N(R6) " -CO, -COe-

-N(R6) CO-, - N( RGNE( €0z, -R? N(%)GON( R6nd ewﬂﬁﬁlﬂﬂ@ﬂ(ﬂ@able— &iRg) N( R6) -

O N R6 0 RQ) 2 RB) 250 RBZSOZ-,
g((st) (280)2N( RG%t L@%‘he‘%fz ik SP%%%?CPBP Y )2N<RGC§C()O) o,
- O( R6) =NN( R6) - T st GUREN2 Rﬁ‘)-N( R6) - - C{R6) 2N Ro) SON(Re) -,

or -C.(R6) 2N. -; Wis - R6) 2S- R6) 250- ,
- C(R6) 2(502- R?’ J(e(Re 25%2‘{(&(#!631" -R-cl(-lh@)lm( R@? @g)Rz c@anR:g(l S)EP 2005 WO

02/ 06278¢ PCT/ U 10 \
_C(R6) 2N(R6) coégébg' 3&3‘%’%&?%)8@(0) 0. S@?@s@(ﬁﬁw o -, _C(R6)=N-O,
C(R6)2N(R6) N(Rsxn)hceaeyr PRIR6) SS0M ) 2, -OZC(R@)M(RH)( )-, or

ogﬂ\lt()r?gl)ly subgﬁre?‘ﬁ%e%i %Q&)l@%hg' I>(El Sﬁégfﬁﬁgﬁ rom‘%‘%@gg{}pgroﬁnt he sane

ni trogen at om aceNteken-N (RJ@CONI(R Wi, t hNH(RE so.N(RYan aN¢rfxso,Ror oxra 5- 6
menber ed hetero&?_gi &{.,)heteroaryl ring; -

10 each R is independently selected from-hydrogen or an
optionallf substituted group selected from C;-¢

" aliphatic, Ce-10 aryl, a heterocaryl ring having 5-10
ring atoms, or a heterbcyélyl ring bhaving 5-10 'ring'
atoms; ‘

15 each R* is independently selected from -R’, -COR’,

-CO; (optionally substituted Ci aliphatic), -CON(R")), .
or -SO;R’; :

each R® is independently selected from -R, halo, -OR,
-C(=0}R, -CO;R, -COCOR, -NO;, -CN, -S(O)R, -SO;R, -SR,

20 -N(R%a, -CON(R‘)z, -SO;N(R‘);, -OC(=0)R, -N(R*)COR,

-N(R*) CO; (optionally substituted C,.¢ aliphatic),
-N(R*)N(R')2, -C=NN(R');, -C=N-OR, -N(R')CON(R'),,
-N{R*)SO;:N({R*)2, -N(R*)SO;R, or -0C(=0)N(R%).;

V is -0-, -8-, -80-, -80;-, -N{(R®)80,-, -SO.N(R®)-,

25 -N(R®)-, -CO-, -CO;-, -N(R®)CO-, -N(R®)C(O)O-,
-N(R®)CON(R®)-, -N(R®)SO,N(R®)-, -N(R®)N(R®)-,
~C(O)N(R®)-, -OC(O)N(R®)-, -C(R®),0-, -C(R®);S-,
~C(R®)380-, -C(R®)280;~, ~C(R®);SON(R®)-, -C(R®)aN(R°)-,
-C(R°)N(R®)C(O)-, -C(R®)N(R®)C(O)O~, -C(R®)=NN(R®)-,

30 ~C(R®)=N-0-, -C{R®):N(R®)N(R®)-, -C(R),N(R®)SON(R®)-, or
-C (R®) 2N {R®) CON (R®) ~;

‘W is -C(R®);0-, -C(R%)z8-, -C(R%),S0-, -C(R®)280;-,
-C(R®)2S0,N (R®) -, -C(R°):N(R®)-, -cO-, -CO:-,



10 each R6' is independently selected from hydrogen or a Cl-4 aliphatic
group, or two R6' on the sane carbon atomare. taken together to forma 3-6
menber ed carbocyclic ring; and each R7 is independently sel ected fddriEP 2665
hydrogen or an 15 optionally substituted Cl1-6 aliphatic grou or two R on
the same WQOMTH? are taken together with the nitrogen 'f‘gr’?%ﬁ/ﬁ?oél 5-8
nmenbered heterocyclyl or heteroaryl ring. Preferred rings forned by e and
RY include a 20 5-, 6-, or 7-nmenberediamsaturated or partially unsaturated
ring having 0-2 heteroatons, wherein said R=/RY ring is optionally
substituted. ThCERPOSMOYes aC(RNOCIONY (RFng, -<yRCesi (RFACa-ni ng a pyri mi di ne

Shoan bel ow | TG0E AR PIdBR0BY <BHROTER (8 v2) 05 B aRserr UsoL 51031 11 c- 0
-102 HN - |1d- K-¢ HRe) 0 (RE) N (RN - ) |-ae (RN BT s k) Ly, N
-C{R®) ;N (R°) CON(R®) -, or -CON(R®)-;

5 each R® is independently selected from hydrogen or an
optionally substituted C,., aliphatic group, or two R®
groups on the same nitrogen atom are taken together
with the nitrogen atom to form a 5-6 membered
heterocyclyl or heterocaryl ring;

10 each R® is independently selected from hydrogen or a Ci4
aliphatic group, or two R® on the same carbon atom are
taken together to form a 3-6 membered carbocyclic ring;
and ‘ ‘

each R is independently selected from hydrogen or an

15 opticnally substituted C,.¢ aliphatic group, or two R’
on £he same nitrogen are taken together with the
nitrogen to form a 5-8 membered heterocyclyl or
heterocaryl ring.

Preferred rings formed by R* and R’ include a

20 5;, 6-, or 7-membered unsaturated or partially

unsaturated ring having 0-2 heteroatoms, wherein said

R*/RY xing is optionally substituted. This provides a

bicyclic ring system containing a pyrimidine ring.

Examples of preferred pyfimidine ring systems of formula
25 114 are shown below. |

i< TN o
Cf:ia_n, _(j@lk e CI:'L;

IId-A IId-B - IId-C



[1d-R11d-VI1Id-P 11d-N More preferred pyrimdine ring systens of fornula

I1d include Iid-A, IId-B, lid-D, 1id-8, iid-J, [|id-P, and, 11d-v, nost
preferably lid-A |id-B, 11d-D, lid-Z and lid-J. The ring formed &P R30S
and RY of fornmula Iid are taken together may be substituted or

unsubst i t WW@ORM62T8R t abl e substituents include -R, hal o, PGPS N (R)
2, 5-QCH2)2-4-R -OR -N(R4)-(CH2)2-4-N(R4)2, -N(R4)-(CH2)2-4-R 71 SEP
2005 WD 02/ 062789 PCT/ US01/51031 -103=3198(=O R, -CO2R, -COCOR, -NGOB3, -CN,
-S(OR,_-SO02R, -SR - -N(R4)2, -CON(R4)2, -S02N(R4)2, -OC(=O)R, -N(R4)COR, -N
(R4) CO3 (opti onaIIy substituted CL.6 aliphattc), -NR4)N®4E) 2, -C=NN(R4)2,
-C=N- OR, - N(R4) CON( R4) 2HN5" 2N( R4) SO2N( R4) 2 HN* R4) SO2R; - BN~ O)N( R4) 2,
Rand R4 are as defined dbove. Prefegqed R'ARY ring subst}j uents i ncl ude
-halo, -R -OR -COE ° CON(R4)2N- ‘N-O(CH2) NCRR4) 2, '

-Q(CH2) 2-4-R | Fﬁm NR4COR, .ﬂgbq erein Ris
hydr ogen -or an optionally 10-55;ubst|tut ed C1 phatl Cc grou The R2 and

R2' groups of formula |id may be taken to ether to forma fused ring,-thus
providing a bicyclic*¥4mRy system contai F&E a-pyrazol e rid¥@-F preferred
fused rings include benzo, pyrido, pyrimdo, 15 and a. partially unsaturated
6- nenbered carbocyclo ring. These are exenplified in the follow ng formula
I1d conpounds havi ng atpyrazol e-cont ai n| n@, bi cyclic.ring stem .

. HN;H% Eh? HNE%;

Na Nék’s‘a " N/)\; - N/)\;
11d-7 7 1max - | ITd-L

> e s

11d-P ITd-R I18-V

ITd-w

Mozre preférred pyrimidine ring systems of

formula IXd include I1d-A, IXd-B, IId-D, IId-E, IId-J
ITd-P, and XXd-V, most preferably IId-A, IId-B, IXd-D,
I11d-B, and IId-J

5 The ring formed when R* and RY of formula IId
are taken together may be substituted or unsubstituted.
Suitable substituents include -R, halo, -0(CH;)a.4-N(R%),,
-0{CHa)2-¢-R, -OR, -N(R')-(CHz)2-«-N(R')2, -N(R*)-(CH;)z.4-R,



Preferred substituents on the R2/R2" fused ring of fornula Ild include one
or nore of the following: -halo, -N(R4)2, -Cl 4 alkyl, -Cl_4 hal oal kyl,
N2, -Q(Gi-4 25 alkyl), -CO2(Cl-4 alkyl), -CN, -SO2(d 4 alkyl), -S@dnB,2%0
-OC(O NH2, -NH2S02(Cl1 4 alkyl), -NHC(O (Cl1_4 alkyl), ng NH2, and -CO(C 4
al kyl ), wyOee2me (C 4 alkyl) is a 21 SEP 2005 WD 02/ $4/51031

PCT/ US01/ 51031 -104- straight, branched, or cyclic alkyl group. Preferably,
the (Cl1_4 alkyl) group is nethyl. Wepiphe pyrazole ring systemof fornmula
lid is mnonocyclic, preferred R2 groups include hydrogen or.a 5 substituted

or unsubsti tig gesh)®,0+rosR] ectecbl ) oMo3! yion, hat gragyr Wso,Rl asH;l- 6 al i phatic

group. Exanples of such referred R2 groups include H nethyl, ethyl,
propyl , cyd‘b‘;ﬁfbpyl';cqngﬁépyl‘,SQ?WFobent'Q {(=QYRr o R IFPR; ~net hoxypropyl,

and benzyl ox . S8 4 10 :qgen. When Ring. D of
formula lid ﬁ(ﬂﬁgﬁ;‘%ﬁ: &g%ﬁgé%ﬁ’% % rac])% s@é?%ghde phenyl, pyridyl,

Eyri diazi nyl ,-NAR*) Ni(BT )y | gCaNH(Bﬁ/)rzazi-dyNTOWe-rNm‘r)g:l?ﬂéaﬂzf,or mul i’i lidis
icyclic,. 1 ? r icycll Ring D groups.,i e_napht hy .
tetrahydrsona'&&:gg,&}?ﬁ%%ylTﬁbéﬁfpf‘#ﬁ&‘bl'ﬁa"éﬁmgl rhyIR;‘aBEr_l ol®f€

i soi ndol I, dedifiime abeweol bbturetred EpROMiditMsathentgdazol yl ,

benzot hi azolyl, cinnolinyl  phthalazinyl, quinazolinyl; quinoxazolinyl, 20

1, 8- napht hyrﬂfnﬁlh'ﬂe ah@1Ps0qBi noPRnytCORm 1§0aB, D-EPN {Bnaul =i d, preferred
opt Tonal 1y SSHSERL i o VR oP (B ERy. Sipfto AR U IR o ray.
-N(R4) COR, --INR28psR.2 R S0.BERNRR#herein R is hydrogen or an optionally
10 substituted Ci aliphatic group.
The R® and R* groups of formula IId may be
taken together to form a fused ring, -thus providing a
bicyclic ring system containing a pyrazole ring.
pPreferred fused rings include benzo, pyrido, pyrimido,
15 and a partially unsaturated é-membered carbocyclo ring.
These are exemplified in the following formula IId
compounds having a pyrazole—cgntaining bicyelic.ring

system: .

4 \N N
R HN- ) . — - A -
fN ) \N'NH <\ H - NH
20 R NéLQ"F". , , , and )

Preferred substituents on the R*/R* fused ring
of formula IId include one or more of the following:
-halo, -N(R%);, -Ci.4 alkyl, -C;., haloalkyl, -NO;, -O(Cj-¢

25 alkyl), -CO;(Ci-s alkyl), -CN, -80,(Cio alkyl), -SO;NHa,
-0C (O)NH,, -NH,S0,(C;.¢ alkyl), -NHC(0) {Ci., alkyl),
-C(O)NH;, and -CO(C;-4 alkyl), wherein the (C;., alkyl) is a



25 - N(R4) SO2R, - N(R6) 000H2N( R4) 2, - N( R6) 000H2CH2N( R4) 2, and

- N( R6) O00H2CH2CH2N(R4) 2, wherein R is selected from hydrogen, Cl-6

al i phatic, phenyl, a 5-6 nenbered heteroaryl ring, or a 5-6 nenberegd 5{P 7005
heterocyclic ring. Mre preferred R5 substituents include -C, -Br, -F,

-CN, 30 - Wo02@6378H, - CONHMe, - CONHEt, - NH2, - NHAC, - NHRGASOVSORHSCRE |
-NHSQ2( n- propyl ), -NHSQ2(isopropyl), -NHCOEt, - NHCOCH2NHCHS,

- NHCOCH2N( CO2t - Bu) CH3, - NHCOCH2N( CH3)4,04 -- NHCOCE2CH2N( CH3) 2, - NHCOCH2CH2CH2N
(CH3) 2, 21 SEP 2,005 WO 02/062789 -105- -NHCO(cycl opropyl),

- NHCQ( i sobuiylraightHobtkEwed phut icycdicyhlky Wﬂﬂmmyi, n-4-yl),
- NROOOH2CH2CH2( nor phal’i n- 4-yl), .- NHCO2(t-butyl), -NH(Cl.4 aliphatic) such
as -NHMVe, tRec{Si-aidligydd 8)92/“1?uéﬁ Bmethy¥de2, OH, -O(Cl-4 aliphatic) 5 such

as - Wb, Cl.4 PCT! USQld Yl otk 2154 ChydSefies omd kzacug opr opy!.

| sopropyl, or t-butyl, and aliphatiC).” Preferred Q groups of fornmula
lid incl udemnG(:mlngr

d | ude : %refﬁma’wrmdmﬂudwmesa?nma is 10
! - .
Cror "R or EVPRER FETEE, of MRAUHIIER A" QLD cen Lol SRR AHACE O OrOuP IS

preferably heter6dr¥he dead hesalthhstifl ghoupl t Exagpler 60nsuck i ng of : - 15.
(a) R" and RY are tak ther wwth their _ intervening atopns to forma

fused, unsaPBeierged ot\‘eznﬁt&'%?‘gél rpclnde iy Retdyls. et ePERPY ng having 0-2
het er oat oms 9} g5y CIMAT. cybtbbiiey®] By&FQERSopyIST el n each
methoxypropyl, and benzyloxypropyl. A preferred R** group
10 is hydrogen. '

When Ring D of formula IId :i:s monocyclic,
preferred Ring D groups include phenyl, pyridyl,
pyridazinyl, pyrimidinyl, and pyrazinyl. .

- When Ring D of formula II4 is bicyelic,
15 preferred bicyclic Ring D groups include naphthyl,

. tetrahydronaphthyl, indanyl, benzimidazolyl, quinolinyl,
indolyl, isoindolyl, indolinyl, benzol[b]furyl,
benzo[blthiophenyl, indazolyl, benzothiazolyl,

‘ cipﬁolinyl, phthalazinyl, quinazolinyl, quinoxazolinyl,

20 1,8-naphthyridinyl and isoquinolinyl.

On Ring D of formula I1d, preferred T-R® or V-%-’
R® substituents include -halo, -CN, -NO;, -N(R%)s;,
o@tionally substituted C;-¢ aliphatic group, -OR, -C(O)R,

. -CO;R, -CONH(R'), -N(R')COR, -N(R*)CO;R, -SO.N(R%)j, -

25 -N(R')SO;R, -N(R®)COCH:N(R*),, -N(R®)COCH,CHN(R');, and
-N (R%) COCH;CH,CHaN (R*) ;, wherein R 'is selected from |
hydrogen, Cy.s aliphatic, phenyl, a 5-6 membered
hetercaryl ring, or a 5-6 'membered-heterlocyclic ring.

More preferred R® substituents include -Cl, -Br, -F, -CN,

30 -CF,, -COOH, -CONHMe, -CONHEt, -NH,, -NHAc, -NHSO Me,
-NHSO,Et, -NHSO,(n-propyl), -NHSO,{lsopropyl), -NHCOEt,
-NHCOCH,NHCH;, -NHCOCH,N (CO;t~Bu)CH3, -NHCOCH;N(CH;),,
-NHCOCHCH;N (CH;) 2, -NHCOCH;CH,CHoN (CH3) 2, '



20 ring carbon of said fused ring formed by R® and RY is independently

substi t ut ed

by oxo, T-R3, or L-Z-R3, and each substitutable ring nitrogen

of saidring fornmed by R' and RY is, independently substituted by] R3P 245
(b) RLis T-(Ring D, wherein T is a valence bond or a rreth%l ene unit and

wherei n sANQO¥62Y| ene unit is optionally replaced by -BETU

(c) Ring Di

ASE03t o 5

s a 5-7 nenbered nonocyclic ring or an 8-10 nenbered bicyclic

ring selected froman 30 aryl or hetenrggryl ring; (d) RRis -Ror -T-WR6
and R2' is hydrogen; or R2 and R2' are taken together to forman optionally

substi t ut ed

meo ey cipprapyll) , 2 INBES{ 2865040 )0,2/-0BR088, Ridypisiib-u031 - 106

(e) RBis selected from-R ,-halo, .-OR -N(R4) 2.  Mre preferred
conpounds ofyf ranchr')(?cﬁawwi&i“" _'Vig'a'h@{m%gf OIiR- of the
features Sei-efifv‘ﬁ -fmzt(ﬁebﬁt‘i?%, C-Qﬁisqc‘iu '&Qiﬁhhtﬁcﬂ agudty LNgMear e taken

together to

forma benzo, pyrido, cyclopento, cyclohexo, cyclohepto,

t hi eno, pi perl (Cno alsiphatiigdz osus¢mpe (BMerl 08, T=0{(Rin@ldphaiielein T is a

opt ongl 1y TER el oM, TG HTbraEle IELT ok MR BEEE Vi ¢ 1ing or

optional I'y r

an 8-10 nmenbeyelopivmpls iisopirogydel ect Ecodtyln amdargo, 0Ty, het eroaryl . ring;
(c) R is -Rflnp e.' is hydrogen, wherein Ris 15 - selected from hydrogen,

Cl 6 aliphat

1o

1s

20

25

30

?

1*, a .
Preferred Q' groups of formula IId include

-C{R*)5- or 1,2-cyclopropanediyl, wherein each R® is
independently selected from hydrogen or.methyl. A more
preferred Q' group is -CH;-. ' . o

Preferred formula IXIc compounds have one or
more, and more preferably all, of the features selected
from the group consisting of:

(a) R* and RY are taken together with their
intervening atoms to form a fused, unsaturated
or partially unsaturated, 5-6 membered ring
having 0-2 heteroatoms selected Erom oxygen,
sulfur, or nitrogen, wherein each substitutable
ring carbon of said fused ring formed by R* and
R’ is independently substituted by oxo, T-R®, or
L-Z-R?’, and each substitutable ring nitrogen of
said ring formed by R* and RY is, independéntly
substituted by RY;

(b) R® is T-(Ring D), wherein T is a valence bond or
a methylene uﬁit and wherein said methylene unit
is optionally replaced by -0-, -NH-, or -S8-; _

{c) Ring D is a 5-7 membered ménocyclic_ ring or an
8-10 membered bicyclic ring selected from an
aryl or heteroaryl ring;

{d) R?® is ~R or -T-W-R® and R* is hydrogen; or R® and
R?' are taken together to form an optiocnally

substituted benzo ring; and



5-6 nenbered heteroaryl ring, or a 5-6 nenbered heterocyclic ring; (d)- R3
Is selected from-R -halo, -OR or -N(R4)2, wherein Ris selected from
hydrogen, Cl:6 20 aliphatic, or 5-6 nenbered heterocyclyl, phenyl, P{ 55 G165
menbered heteroaryl, and L is -0-, -S-, or -N(R4) -; and (e %} S
-C(R6')2-“UPW%F§B¥yCIopropanediyl, wherein each R6' is ?G%E%E Yeht |y

sel ected from hydrogen 25 or nethyl. Even nore preferred conpounds of
formula Ilc have one or nore, and nvppgw eferably all, of the features
selected fromthe group consisting of: (a) R" and Ry are taken together to
forma benzo, 3depyRfdis grlemtied fopmorReychabexo-0Rngmr M(RRL:.i s T-Ring D,
wherein T is a val encg bond_apd ing Dis.a 5;6 nenbirggagr |._or heteroaryl
ring; 21 SEP 2635 WO U91G6B%8tE PEDE%1 9816973 HE iBER dr ogen or
Cl_4 aliphaigne ardmbze,i andhyieregarfetdblifBals, SekeehedrédtaPed’, - OR, or
-N(R4)2, wherein R is selected fromhydrogen, C1 6 aliphatic, 5-6 5
nmenber ed hetdedested| fromphhegroun congigkibered: heteroaryl, and L is -0-,
-5-, or eNH; (e).Ri Bg L4 sysubsti S ituents

sel ect edsf rom - ha(F?, ﬂ- (ﬁ%d %Nogpé tl%% %54;1:2‘:;@@8%%%%5 Irfyr?%gtugs?lg%?'ed Cl 6
aliphatic 10 group, p¥Rido,C(cPRopefiBR cy€lbhiERd) , cyd dEPEOR, - N( R4) CO2R,

~SENR 2, - MR SR end RQQUIENS R 2. 5,1 B3 O0BERCONCR 2. o

(b) R* is T-(Ring D), wherein T is a valence bond or.
a methylene unit and wherein said methylene unit
10 ' is optionally replaced by.-0-, and Ring D is a
5-6 membered monocyclic ring or an a—io membered
- bicyclic ring selected from an arfl or
heteroaryl ring;
(c) R.2 is -R and R*’ is hydrogen, wherein R is
15 ) selected from hydrogen, Ci.¢ aliphatic, phenyi, a
5-6 membered heteroaryl ring, or a 5-6 membered
heterocyclic ring; ' ‘
(d). R® is selected from -R, -halo, -OR, or -N(R%)a,’
wherein R is' selected from hydrbgen‘, Cile
20 aliphatic, or 5-6 membered heterocyclyl, phenyl,
. or 5-6 membered heteroaryl, and L is -0-, -S-,
or -N{R*)-; and |
(e} Q' is -C(R%¥),- or 1,2-'cyclop'ropanediyl, wherein
‘each R® is independently selected from hydrogen
25 or methyl. |
Even more preferred compounds of formula IIc
have one or more, and more preferably all, of the
features selected from the group consisting of:
(a) R* and R’ are taken together to form a benzo,
30 pyrido, piperidino, or cyclohexo ring;
(b) R! is T-Ring D, wherein T is a valence bond and
Ring D i8 a 5-6 membered aryl or heteroaryl

ring;



N( R6) OOCH2CH2CH2N( R4) 2, wherein R is selected from hydrogen, Cl-6
aliphatic, phenyl, a 5-6 15 nenbered heteroaryl ring, or a 5-6 nenbered
heterocyclic ring; and (f) Q is -CHs-. Representative conpounds. of? 1 §iPniiia
I1d are shown belowin Table 4. Table 4. 11d-111d-2 11d-3 71 SEP 2u05 WD

011062789 WRegS®2/ 51031 -108 HN I1d-4 LeH . 11d-7 HN MPCHBSMS5181 d-5 || d-8
M f1H HNNI1d-14 11d-6 [1d-9 M "f-?PH HN .
-107-

(c) R? is hydrogen or C;.¢ aliphatic and R* is
- hydrogen;
(d) R’ is selected from -R, -OR, or -N(R*');, wherein
R is selected from hydrogen, C:.¢ aliphatic, 5-6
5 membered ‘heterocyelyl, phenyl,' or 5-6 membered
~ heteroaryl, and L is -0-, -8-, or -NH-;
(e) Ring D is substituted by up to three
substituents selected from -halo, -CN, -NO, -
~ -N(R')a, optionally substituted C;¢ aliphatic
10 group, -OR, -C(O)R, -CO;R, -CONH(R'), -N(R*}COR,
~N(R*)CO;R, -SO:N(R%);, -N(R!)SO:R,
-N (R®) COCHN (R*) 2, ~N(R®) COCH,CH,N (R*) 2, ox
-N(R) COCH,CH,CH,N (RY) ;, wherein R is selected
from hydrogen, C;-¢ aliphatic, phenyl, a 5-6
15 ' membered heteroaryl ring, or a 5-6 membered
heterocyclic ring; and
(£) Q' is -CH;-.
Representative compounds of formula IId are
shown below in Table 4.

4 4 &
cm,o SIS

1Id4-1 EId-2 i ITd-3

‘Table 4.



I1d-15 21 SEP 2405 WD 02/062789 [1d-16 M HN ct.(r)

PCTI US01/ 51031 |

l1d-19 -109 I1d-17

| d-18 In anot her enbodinment, this invention provides a

conposi tion conprising a conpound of formula lid and a phar maceut ijcia$dpy7955

acceptable carrier.
862182 enti ng an Aurora-2-nediated di sease MVHSAEIB3hr or a- 2

of treati Y&
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such a
formula lid or a
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treatnment a therapeutically efiggtive anount of a

Anot her aspect of this invention relates to a 5 nethod

conprises admnistering to a patient in need of
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Anot her aspect of

nmet hod

pharmaceutical conposition 10 thereof.

S a nmethod ofMenhibiting AuroMe-2 activity in a
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PCT/ US01/51031 -110- therapeutically effective anobunt of a conpound of
formula 1lid or a pharmaceutical conposition thereof. One aspect of th
invention relates to a nethod of enhancing glycogen synthesis and/bﬂsipzmS
lowering 5 blood |evels of glucose in a patient in need thereof whic

met hod coM®PE®3™Adni ni stering to the patient a therapeﬂ?pygpsybéffective
anount ofa conpound of fornmula |id or a pharmaceutical conposition thereof.
This method is especially useful for-dpabetic patients. Another 10 net hod
relates to inhibiting t he production of hyperphosphorylated Tau protein,
whi ch is useful in ting or slow ng % progr essi orf: Al zhei ner's

di sease. Anot her relates to in I ng the pho rylation of

P- cat eni n, which |s u for 15 tre ﬁ&ﬂg schi zophr enNaYygf\not her aspect of
this invention rel aygs=Ho a method gy biting GSKyg-a¢tivity in a

pati ent, which einAd co | ses a terjiqg to the fAatienga conpound of
formula lid or a @ ' '. conpr I S i orrpo 40 A er nethod
relates to inhibitTn8y Ax ra 2 .or. ctivity | Oodi cal sanpl e,

whi ch nmet hod conprises contacting the biological sanple with the Aurora-2
or GSK-3 inhibitor ofIdotéul a |id, orIEd-YharmaceuticallisodBosition thereof,
I n an amount 25 effective to inhibit Aurora-2 or GSK-3. Each of the

af orenenti oned nethods directed to the inhibition of Aurora-2 or GSK-3, or
the treatnment of a disMase alleviated thereby, is preferably carried out
with a preferred conp of fornmula |id, as described 30 above. Another
enbodi ment of this pgeeMition relates to

=~

¢ In another embodiment, this invention provides
a composition cowprising a compound of formula IId and a
pharmaceutically acceptable carrier.
Another aspect of this invention relates to a
5 method cf treating or preventing an Aurora-2-mediated
disease with an Aurora-2 inhibitor, which method
comprises administering to a patient in need of such a
treatment a therapeutically effective amount of a
compound of formula IId or a pharmaceutical.compésition
10 thereof. ) '
| Another aspect of this invention relates to a
methed of inhibiting Aurora-2 activity in a patient,
which method éomprises administering to the patient a
compound 6f formula IId or a compositiop,comprisiné said
15 compound. _
Another aspect of this invention relates to a
method of treating or preventing a GSK-B-mediated disease
with a GSK-3 inhibitor, which method comprises

administering to a patient in need of such a treatment a . -



conpounds of formula Illa: | 71 SF P 2005 WO 02! 062789 PCTI USOLf 51031 - 111
R2 I'lla or a pharmaceutically acceptable derivative or prodrug 5 thereof,
wherein:' R' and RY are independently selected fromT-R3 or L-Z-R3;71 f®P 1205

T- (RRng D) Ring Dis a 5-7 nenbered nonocyclic ring or 8- red
' bi cycl i c&‘?f’?{f"g'@?ect ed fromaryl, heteroaryl, 10 hetero 9@5%%@?

carbocyclyl, said heteroaryl or heterocyclyl ring having 1-4 ring

het er oat ons' sel ected from nitrogen, oxygen or sul fur, wherein each
substitutable ring carbon of Ring Dis independently substituted by oxo,
T-R5, or V-Zbh¥xareuticadhyléffebbtive amdimt nfng wiotmpoged of Rxmpla i s

I ndependent | subst i o] s a val ence bond_or .a Cl-4 al kylidene
chain;, Zi si[%d &_5 gﬁ’% | ggﬁgl‘éﬁgi ﬁ?mq_oq:sq:%_o& f%’ll;_egg?f_. SO, -S2-,

-N(R6) 5Q2-, - SC2N(R6) one 28pedtR6F this Qvent@od relblteB6o G, -N (I R6) C
(0) O, -N(R6)CON(R6)-. -N(R6)SO2N(R6)-, -N(RE)N(R6)-, _-C(0)NR6)-,

~ 0C( 0) N( R6) -methed@f, erhaneing) ghycogey sypthesis apdkoy hepering

U A e S Do U NGB onol BT 010
T Rb) N ROTLoba EHE P Bhcose 1 Y “nee BIORHe) ScoN ) -
or -C (Re) viNdiR@etbol ¢M8prigeladminhiztering itedépengebiént sel ected from
-R -T-WR6, _,0r __R2 and ' e _taken_ togeth wi_th thei,r pntervening atons
to forma fJggﬂ?4§w§lﬁg%5%r3g¥eﬁ%§¥ﬁLﬁ%ﬁ 5${a'°°mp°und of form&ia

IId or a pharmaceutical composition thereof. This method

is especially useful for diabetic patients. Another

10 wmethod relates to inhibiting the production of
hyperphosphorylated Tau protein, which is useful in
halting or slowing the progression of Alzheimer’s

disease. Another method relates to inhibiting the
phosphorylation of P-catenin, which is useful for
15 treating schizophrenia.

Another aspect of this invention relates to a
method of inhibiting GSK-3 activity in a patient, which
method gomprises administering to the patient a compound
of formula II4d or a composition cbmprising said compound.

20 Another method relates to inhibiting Aurora-2
or GSK-3 activity in a biological sample, which method
comprises contacting the biological sample with the
Aurora-2 or GSK-3 inhibitor of formula IId, or a
pharmaceutical composition thereof, in an amount

25 effective to inhibit Aurora-z-or GSK-3.

' Bach of the aforementioned methods directed to
the inhibition of Aurora-2 or GSK-3, or the treatment of
a disease alleviated thefeby, is preferably carried out
with a preferred compound of formula IId, as described

30 above. _

Another embodiment of this invention relates to

compouﬁds of formula IIIa:



| 21 SFP 2005 WD 02/062789 PCT/US01/51031 -112- partially unsaturated, ring
having 0-3 ring heteroatons selected fromnitrogen, oxygen, or sulfur,
wher ei n each

R2' is inde
and each Q‘Lfg

substitutable ring carbon of said fused ri ng forned

endently substituted by halo, oxo, 5 -CN, -
®(W6¥® abl e ring nitrogen of said ring forne’EFW“ﬁéwghd R2, is

I ndependently substituted by R4; R3 is selected from-R, -halo,

“OR .-C(=0)R

-N(R4) 2,

al i phatic),

Hy1 SR270and
or -V-R6,

-CO2R, 10 - COCOR, -COCHZIIR - NO2, -CN,-S(OR, -S(O 2R, -SR

~CON(R7) 2, - SN(R7) 2, - O(=O R, -N(R ) COR, - N(R7) CC2(CL_6

N(R4) N(R4) 2, - C=NN(R4)2, _ - Cht OR - N(RLl) CON(RT) 2,

-N(R7) SO2N(R7) 2, - N(R4) SO2R, or - lf (Rv) 2; each R is independently
sel ected from hydrogen or an 15 option |’ Ksubst i t ut ed group sel ected from
Cl_6 aliphatic, C6-l1o aryl, a heterogR Nlng having 5-10 ring atoms, or a
het er ocycl yl

from -R7,
or -S02R7;

- S02N( R4) 2,

-COR7, 20 CQ2(optionally s
each R5 is independentl
-CO2R, -COCOR, -NO2, -CN, -S(OR, 802
-OC(=0)R, -N(R4)COR, 25 - NG:RA) 002(opt lonal ly substitut

ali phatic),

- N(R4) S2N(R4) 2, -N(R4) SR, or -OC(=O)N(R4)2; Vis -0-, -5-, -SO,

-N(R6) S02-, oxS@phRehaceutically acceptable derivative or prodrug

5

10

15

20

25

ring having 5-10 ringgx ?ng each R is independentl
S

% from R, hal o, -OR
-N(R4) 2, - CON(R4) 2,

-N(R4)N(R4) 2, -C=NN(R4)2, -C=N-OR - N(R4)CON(R4) 2,

thereof, wherein:-

R* and R are independently selected from T-R® or L-Z-R?;
R* is T-(Ring D); .
Ring D is a 5-7 membered monocyclic ring or 8-10 membered

‘bicyclic ring selected from aryl, heteroaryl,
heterocyclyl or carbocyclyl, said heteroaryl or
heterocyelyl ring having . 1-4 ring hetercatoms selected
from nitrogen, oxygen or sulfur, wherein each
substitutable ring' carboﬁ of Ring D is independently
_aubst:ituted by oxo, T-R®, or V-Z-R®, and each

" substitutable ring nltrogen of Ring D is 1ndependently

T
Z
L

substituted by -R*;

is a valence bond or a C,;.4 alkylidene chain;

is a Ci., alkylidene chain.,-

is -0-, -s-, -80-, -80,-, -N(R®)SO,-, -SO;N(R®)-,
-N(R®)-, -CO-, -CO;-, -N(R®)}CO-, -N(R®)C(O)O-,

-N(R®) CON(R®) -, -N(R)SON(R®}-, -N(R®)N(R®)-,
-C(O)N(R®) -, -OC(O)N(R®)-, -C(R%);0-, -C(R®)sS-,
~C(R®)280-, -C(R®);80;-, -C(R®);80.N(R°)-, -C(R®)N(R®)-,
-C(R®)N(R°)C(O) -, -C(R%),N(R®)C{0)O~, -C(R®)=NN(R®)-,

y selected

XNtuted CL 6 aliphatic), -CON(R?)?2,

- C(:C)) R!
ed Cl1-6

-S02-,

-C(R%) =N-0-, -C(R®).N(R®)N(R®)-, -C(R®).N(R®)SO,N(R®)-, or
 -C(R®) ;N (R®) CON (R®) -3

and R* are independently selected from -R, -T-W-R®, or
®* and R* are taken together with their intervening

atoms to form a fused, 5-8 membered, unsaturated or



-N(R6)-, -CO, -C®2-, -N(R6)CO-, -N(R6)C(0O)0-, 30 -N(R6)CON(RS)-,
-N(R6) SO2N(R6) -, -N(R6) N(R6) -, -C(O N(R6)-, -OC(O N(R6)-, -C(R6)20-,
C(R6)2S-, -C(R6)2SO-, -C(R6)2S02-, -C(R6)2SMN(R6)-, -C(R6)2N(R6) 2,1 SMHAL3
R6) 2N (R6) C (0) -, -C (R8) 2N (R6) C (0) O, -C(R6)=NN(R6) -, 71 SEP 2901
WD 021062 WS0296378SO1/ 51031 - 113 - C(R6) =N- O, - C( R6) 2N( RE)Tea/51031

- C(R6) 2N( R6) S2N(R6) -, or -C(R6)2N(R6) CON(R6) -; wis -C(R6)20-, -C(R6)2S-,
-C(R6) 2S0-, -C(R6)2502-, -C(R6)2502N-RfGe~, - C(R6)2N(R6)-, -CO, -C02-, 5
-Q(R6) OC(0) -, C(R6) OC(0) N(R6) -, -C(R6) 2N(R6) CO-, - C(R6) 2N( R6) C( 0) O-,

e e T ot R o el Lo et

- - OL_ - -, eac 1S . I'N enae Sel ecLe rom
hydr ogen or an s{eigkss?i%ﬂg?l%}%ﬂ%%@’t Mge&_ﬁraﬂlgﬁéﬂ c"ﬂb‘?’%elw e&’:‘rhtvm R6
groups on the sapBtithtsbs Himmairbdmledn shogethiged mind fidimed byogen atom

to forma 5-6 ngnbered,heterocyclyl or heteroaryl ring; and each R7 is
i ndependent |y Felad & 1®dniepesiaantdy substitaped B Ia3leueHa.tuted C1 6

it Pogen T o forea VR, X7 PBr! DO RO e eRBBuBEeL LS BABNCL BT el
R' groups of -f aitwbgen| o0& said udieg Aormedr byeR? aid(®*- s di al kyl ani no,
Sopropyl | Pr cpBirRERadh Ry Mue I URLUE REP TR Y S YL R
wherei n T i sRA ivalseleetbanfiran <R/ Tethyllgneorl, -6 {=8PR; 0-COR5-, or -N(R4)-,
- A(R6) 20-, 'CO-c%ggnBS-égah%bR, -NO;, -CN, -S(O)R, -S({0),R, -SR,
10 -N(R*),, -CON(R");, -8SO,N(R");, -OC(=0)R, -N(R’)COR,
-N(R7)CO,(Cy-¢ aliphatic), -N(R*IN(R%);, -C=NN(R').,
-C=N-OR, -N{R’)CON(R"),, ~N(R’)SO.N(R"},, -N(R*)SO.R, or
-0C(=O)N(R")2; ‘
each R is independently selected from hydrogen or an

~~ 1

15 optionally substituted group selected from Ci.¢
aliphatic, Cg.10 aryl, a 'hetefoaryl ring havingls-lo
ring atoms, or a heterocyclyl ring having 5-10 ring

atowms;
each R' is independently selected from -R’, -COR’,
20 © -Co; (optionally substituted C;.¢ aliphatic), -CON(R")a,
or -SOR7;

each R° is independently selected from -R, halo, -dR,
-C(=0)R, -CO;R, -COCOR, -NO,, -CN, -S(O)R, -S0;R, -SR,
-N(R*);, -CON(R')}., -SO.N(R?),, -0C(=0)R, -N(R*)COR,
© 28 ' ;nk(w)co,(optionally suﬁstituted C,.¢ aliphatic),
. -N(RYN(R%)2, -C=NN(R');, -C=N-OR, -N(R*)CON(R%),
-N(R*)SO.N(R*);, -N(R*)SO,R, or -0C(=0)N(R*),;
V is -0-, -S-, -80-, -80;-, -N(R®)SO;-, -SON(RS)-,
-N(R®)-, -CO-, -CO;-, -N(R®)co-, -N(R®)C(O)O-,

30 _N(R®) CON(R®) -, -N(R®)BO.N(R®)-, -N(RS)N(RS)-,
-C(0)N(R®)-, -OC(O)N(R®)-, -C(R®)};0-, -C(R®).S-,
-C(R®)280-, -C{(R®)280;-, ~C(R®),SO;N(R®)-, -C(R®).N(R)-,
~C(R%) N (R®)C(0) -, -C(R°)N(R)C(0)0-, -C(R®)=NN(R®)-,



-N(R4) 2, or -OR Exanples of preferred RY groups include 2-pyridyl,
4-pyridyl, pyrrolidinyl, piperidinyl, norpholinyl, piperazinyl, neth I oo
et hyl , cycl opropyl, i sopropyl t-butyl, al koxyal kyI am no such as 3d SCP 2005

met hoxyet‘%l?am no. al koxyal kyl such as nethoxynet hyl Or'%@%’%é’?i hor

al kyl m no such as ethylam no or dinethyl am

di al kyl am noal koxy such as | 21 SEP 2155 WD 02/062789 PCT/ US01/51031 -114-

di met hyl am nopr opyl oxy, acetam do, optibmally substituted phenyl such as
phenyl or hal o- substltut ed phenyl. The R2 and R2' groups of formula Ilia may
be taken toget@éR h@%r;rrrﬁ(Rﬁs&dermﬁl )t-hus CEROGNIRRSERN (B bi cyet i ¢ ring

system cont ai ni ggéa ng. Preferred. fused rings include benzo,
pyrido, pyrim dg?nqé‘%ﬁ pgﬁﬁrgl [y unsaturated 6-nmenbered carbocyclo ring.
These ?re ewtermi i-fcj(ag);m the(R&Hsgv,\nlgg:(h&{gml-aHLtbl(a‘)zﬁog%(y)url\lgs gaw ng a |
pyr azol e- cont ai i C system ~- S , an
Preferred subsrﬁﬁgrﬁ %&lbﬁe F@&?)Wnﬁﬁs)edr r'1 gbﬂovf formula I'lia include
one or-ngre of _ hﬁs)fd&(ld;w ngcinﬁ@qo)ﬂhﬂﬁ)&_c%%&jﬁo, - Cl- 4 hal oal kyl ,

N2, -O(Cl-4 alk al kyl), -SO2NH2,
OC(O)NH21 - NHPGOR {)e!!(n )G Yor, -8 J@Nb{@f)A,ai-qzym‘)) =N-Og(0) NH2, and

-CO d -4 al kyl lﬂ%‘iﬁﬁh‘m&g?m-‘:}‘ﬁd’ ﬁk&s 'S?J ﬁ(ﬁq _s't rai ght, branched, or-

cyclic al kyl group ef'er
-c:(n‘)zntn‘)contn‘) -, or -CON(R®)-;

each R®* is independently selected from hydrogen or an
10 optionally substituted C;., aliphatic group, or two R®
groups on the same nitrogen atom are taken together
with the nitrogen atom to form a 5-6 membered
heterocyclyl or heteroarirl ring; and
each R’ is independently selected from hydrogen or an
15 optionally substituted C.¢ aliphatic group, or two R’
on the same nitrogen are taken together with the
nitrogen to form a 5-8 membered heterocyclyl or
heteroaryl ring. ‘
Preferred R* groups of formula IIIa include
20 hydrogen, alkyl- or dialkylamino, acetamido, or a Cji-
aliphatic group such as methyl, ethyl, cyclopropyl, or
isopropyl. ) '
' Preferred RY groups of formula IITa include T-R? -
or L-Z-R® wherein T is a valence bond or a methylene, L ig
25 -0-, -S-, or -N(R*)-, -C(R%),0-, -CO- and R® is -R,
-N(R*)3, or -OR.' Examples of preferred RY groups include
2-pyridyl, 4-pyridyl, pyrrolidinyl, -piperidinyl.
morpholinyl, piperazinyl, methyl, ethyl, cyciopropyl,
isopfopyl, t-butyl, alkoxyalkylaminc such as
30 methoxyethylamino, alkoxyalkyl such as methoxymethyl or
methoxyethyl, alkyl- or dialkylamino such as ethylamino

or dimethylamino, alkyl- or dialkylaminocalkoxy such as



the (C1_4 alkyl) group is nethyl. Wen the pyrazole ring systemof formula
I1la is nonocyclic, preferred R2 groups include hydrogen or a substituted
or unsubstituted group selected fromaryl, 25 heteroaryl, or a Cl.6 71 StP 2005

al i phatic group. Exanples of such preferred R2 groups include H_ mnethyl,

et hyl , pré%%z,"ﬁz'@?cl opropyl, i-propyl, cyclopentyl, hydr%&%?"&ﬁﬂ"’,l | 71 SE P
2995 WO 02/ 062789 PCTI US01/51031 -115- met hoxypropyl, and benzyl oxypropyl. A
preferred R2, group is hydrogen. \WhernlRarg D of forrmula ilia is nonocyclic,

preferred Ring D groups include phenyl, pyridyl, 5 pyridazinyl, pyrimdinyl,
and pyrazi ny@imethylaminpryopylosy nuaeetanids s aptdyeiildy spbetitutedbi cyclic

Ring D groups,.i t dran l., _tn yl,

benzi m dazol%?%%ﬁ%%%y%dé?y@%s%&%mﬁ?éq R@Sﬂ?gyl , benzo[b)furyl,
e By LI T o Al
ui nazol i nyl, quinoxazgli ridi i sQqui nol i nyl .
Ring D of fdr#kRTh q%e&%ﬁfr &Peﬁ?ﬁ'ﬂﬂ“—ﬂé)?ﬁ 1}\/%1192.- Iﬁg‘U?uB§PVE- 7% s2i ncl ude
“halo. G\ piifel s eyRReRPELOREL 1o5 WP d ¢1a§.al i phatic group,
SCPR, <N | RErafeamsd (epd riate (e liboIRgAzy (RAId8; mydinido, | |
NCRE) OO G RO 20 101 GEEL B Bof 80 SR o U UL 9P L. 6
al i phatic, phenyl *a. _-E}rre ere heteroarﬁ ring, or a 5-6- nmenbered
het erocycl i a’hésag.ard\/tmmnpﬁéféedemﬂﬁnstMJidwimg Sormalad®IZLl , -Br, -F,
- CN, compounds having a pyrazole-containing bicyclic ring

1¢ system:

" Sy |
R N ) NH - NH ~NH
A =N =N =N =N
R SNTs-R, -, , , .

and

Preferred substituents on the R*/RY fused ring
15 of formula IITa include one or more of the following:
~halo, -N(R%)a, -Ci-s alkyl, -Ci., haloalkyl, -NOz, -O(Cis’
alkyl), -CO2(Ci.s alkyl), -CN, -80;(C;.4 alkyl), -SO.NH,,
-OC(O)NH;, -NH;SO(Ci alkyl), -NHC(O) (Cie alkyl),
-C(O)NH;, and -CO{Cy., alkyl), wherein the (Ci, alkyl) ie a
20 straight, branched, or cyclic alkyl group. Preferably,
the (Ci-, alkyl) group is methyl. '
When the pyrazole ring system of formula IIIa
is monocyclic, preferred R? groups include hydrogen or a
substituted or unsubstituted group selected from aryl,
25 hetexoaryl, or a C;.¢ aliphatic group. Examples of such
preferred R?® groups include H, methyl, ethyl, propyl, ,

"cyclopropyl, i-propyl, cyclopentyl, hydroxypropyl,



-CF31 -COON, -CONHMe, -CONHEt, -NH21 -NHAc, -NHSO2Me, - NHSCREt,
-NHSQ2( n- propyl ), -NHSO02(isopropyl), -NHCOEt, - NHOOOH2NHCHS,
- NHCOCH2N( C02t - BU) CH3, - NHOOOH2N( CH3) 21 25 - NHCOCH2CH2N( CH3) 2, 21 SEP 2565

- NHOOOR2 )2, -NHCQ(cycl opropyl), -NHCO(i sobut

- NHOOOH2( o pho 2%4- yl), - NHCOCH2CH2( mor phol i n-4-yl), Helrusoustoan

- NHOOOH2CH2CH2( nor phol i n- 4-yl ), -NHCO2(t-butyl), -NH(CL 4 aliphatic) such
as -NHwve, -N(Cl-4 aliphatic)2 such asiadMe2, OH, -Q(Cl 4 aliphatic) 30 such
as -Owe, Cl1_4 aliphatic such as nethyl, ethyl, cyclopropyl, isopropyl, or
t-butyl, andmedgRt@ixopylal igpdhbenrylCERFEbFEL WO D P 1EstgedPrRY| geoup51031
-116- Preferiegqﬁgénul a |llla conmpounds have one or nore, and nore preferably
all, of the 1% I ected fromthe group consisting of: (a) R' is

hydrogen, al kyl - or diwtdsy | FimignD, of SEGERIPAN Xikra Ai's andabedcalicphatic group;
(b) RY is-T-R3 or-L-Z-R3, wherein T, is_a_val ence bond or a nethylene and R3
is -R - N RgrefexredyRing 0 groupsTinelydgy phenyhe RidYlis a val ence bond

menber od b OB jAHAmT ] pYtalaliyy, | and e BT O MO o . T WRe. and
R2. is hydrogen, or R¥hew Rizg oreft ftnamladgilleris difaycdian optional ly
or more. - andP AT AR & R BoCh e RS REREBYEY St he group
consi sting ofet¥ayd@briaphthyl ,oindakyR3 éres mitazdlyls gakiastenyb)id .
indolyl, isoindolyl, indolinyl, benzo[b]furyl,
10 beﬁzo [b]thiophenyl, indazolyl, benzothiazolyl,
cinnolinyl, phthalazinyl, (iuinazolinyl, quinoxazolinyl,
1,8-naphthyridinyl and isoquinolinyl.
: on Ring D of formula IIIa; preférred T-R® or V-
Z-R5 subst-ituents include -halo, -CN, -NOz, -N{R%)a,
15 optionally substituted C;¢ aliphatic group, -OR, -C(O)R,
-CO;R, -CONH(R'), -N(R')COR, -N(R*)CO;R, ~SO;N(R%),,
-N(R*)80;R, -N(R®)COCH;N(R');, -N(R®)COCHCH:N(R'),, and
-N (R®) COCH,CH,CH,N (R*) ,, wherein R is selected from
hydrogen, Ci-¢ aliphatic, phenyl, a.5-6 membered
20 heteroaryl ring, or a 5-6 membered heterocyclic ring.
More preferred R® substituents include -Cl, -Br, ~F, -CN,
-CF;, -COOH, -CONEMe, -CONHEt, -~-NH;, -NHAc, -NHSO;Me,
-NHSO;Et, -NHSO,(n-propyl), -NHSO,(isopropyl), -NHCOEt,
-NHCOCH,NHCH;, -NHCOCH,N(CO;t-Bu)CH;, -NHCOCH,N(CH,);,
25 -NHCOCH,CH;N(CH;);, -NHCOCH,CH;CH.N (CHj)q,
-NHCO (cyclopropyl), -NHCO(isobutyl), -NHCOCH,(morpholin-4-
y1), -NHCOCH,CH, (morpholin-4-yl), -NHCOCH,CH,CH, (morpholin-
4-yl), -NHCO{t-butyl), -NH(Ci.4 aliphatic) such as -NHMe,
-N({C;:¢ aliphatic); such as -NMe,, OH, -0{C;. aliphatic)
30 such as -Oﬁe, Ci-4 aliphatic such as methyl, ethyl,
cyclopropyl, isopropyl, or t-butyl, and -CO0;(Cj.a
aliphatic). '



or a nethylene and R3 is selected from-R'-OR, 20 or -N(R)2, wherein Ris
sel ected from hydrogen, ClL_6 aliphatic, or 5-6 nenbered heterocyclyl,

phenyl, or 5-6 nenbered heteroaryl; (b) RLis T- (Ring D), wherein 1iSEP 4705
val ence bond; (c) Ring"Dis a 5-6 menmbered nonocyclic or an 8-.10 25
menber ed W@uee®9aryl or heteroaryl ring, (d) R2is - RPGHESI5103] o

hydr ogen, wherein Ris selected fromhydrogen, C -6 aliphatic, phenyl, a
5- 6 nenbered heteroaryl ring, or a 5-ttHenbered heterocyclic ri ng; and 30
(e) Lis -0-, -6-, ﬁé -. .Even nore referred conpounds of formula Illa
have one or nore, andp ferpeds oumip Aikla gPmpREnds ARV L& Q% cted from

the group copslest| Bre é é&&fa‘!ﬁ@ O%JfO‘E%ES?eQEHé@OQél%%%& 117- (a)

Rz is hydrogen et th F propyl, cycl opropy I sopropyl, -nethyl anino or

aceti m do; (ﬁx)onthh&greupccensisb:quiyrr dyl, 4-pyridyl, 5 pyrrolidinyl-

pi peridinyl, norghqQl LRY erazi nyl th yclopropyl

| sopropyl, t-but PS gl kﬁiﬂ%ﬂ'ngﬂhﬁr% é:f‘iyl?yf%? or dial kyI am no,

al kyl - om dial kyl aﬁh&éﬁhﬂim, @,ee.t @m4cb111qmt1ma§f¢up],0 subst i tuted phenyl,
-wherein T is a valence bond and

or net hoxynet hyl gRl is T- eg
RingDis a 5-6 rﬂiﬁsrb e%lsa'hﬁ- SF Heé R oampereiigT hAcReYRLEAGR) bo
optionally substi tutgfl a%ﬂqﬂ& gvvﬁs Of HURS, s_q&@@r, g'd d QBR; haI o, -CU, 15

-NC2, -N(R4) 2, opt [ onal |y substitute
. (c¢) R' is T-(Ring D), where:r.n T is a valence bond or

a methylene unit; -
10 (@) Ring D igs a 5-7 membered monocycl:.c or an 8- 10
membered bicyclic aryl or heteroaryl ring; and
(e) R? is -R or -T-W-R® and R* is hjfdrogen, or R?* and
R* are taken together to form an optionally
subetituted benzo ring.

15 More preferred compounds of formula IIIa have
one or more, and more preferably all,- of the features
selected from the group consisting of:

{a) RY is T-R?® or L-Z-R® wherein T is a valence bond
or a methylene and R® is selected from -R, -OR,

20 or -N(R');, wherein R is selected from hydrogen,

C;-¢ aliphatic, or 5-6 membered heterocyclyl,
phenyl, or 5-6 membexred hetercaryl;
.(b) R' is T-(Ring D), wherein T is a valence bond;
{¢) Ring D is a 5-6 membered monocyclic or an 8-10
25 . membered bicyclic aryl or heteroaryl ring;
{d) R* is -R and R* is hydrogen, wherein R is -
~ pelected from hydrogen, C;-¢ aliphatic, phenyl, a
5-6 membered heteroaryl ring, or a 5-6 membered
heterocyclic ring; and
| 30 () L is -0-, ~-8-, or =N{(R*)-.
Even more preferred compounds of formula IITIa
have one or more, and more preferably all, of the ‘

features selected from the group consisting of:



al i phatic group, -OR -CO2R, -CONH(R4), -N(R4)COR -NR4)S02R,
- N( R6) 000H2CH2N( R4) 2, or -N (R6) COCH2CH2CH2N (R4) 2; and (d) R2 is
hydrogen or a substituted or unsubstituted 20 Cl.6 aliphatic, and IZ% $P- 88}

-5-, or -NH. Representative conpounds of fornmula Illa are. shown below in
Table 5. VeO®P689 ||| a-2 I1l1a-3 | 21 SEP 2005 WO 02/ 062 7RG/UMBIBN D J*H
l1la-7 M M ~NN MSN Illa-8 HN''ry VNcQ Illa-10 M HHN NKiPr “N 0
r'~-NNS Me I11a-13 ,NJ Illa-14 -117- .

{a) R* is hydrogen methyl, ethyl, propyl,
cyclopropyl, isopropyl, methylamino or
acetimido;

(b} RY is selected from 2-pyridyl, 4-pyridyl,

5 pyrrolidinyl, piperidinyl, morphclinyl,
p;perazinyl, méthyl, ethyl, cyclopropy;,
isopropyl, t-butyl, alkoxyalkylamino,
alkoxyalkyl, alkyl- or dialkylamino, alkyl- or
dialkylaminoalkoxy, acetamido, optionally '

10 : substitutéd phenyl, or methoxymethyl;
'(c) R* is T-(Ring D), wherein T is a valence bond and
Ring D is a 5-6 membered aryl or heterocaryl
ring, wherein Ring D is optionally substituted
with one to two groups selected from -halo, -CN,
15 -NO,, -N(R%)2, opticnally substituted Cig
aliphatic group, -OR, -CO;R, -CONH(RY), _
-N(R*)COR, -N{(R*}SO;R, -N(R®)COCH,CH;N(R'),, or
_ -N(R®) COCH,CH,CH:N (R*)3; and '
(4} R? is hydrogen or a substituted or unsubstituted
20 Ci.c aliphatic, and L is -0-, -S-, or ~NH-.
Representative compounds of formula IIIa are .
shown below in Table 5. )

Table 5.

| m'cg" Hufw{;“ an?, "

IITa-1 - Illa-2 © I1ITa-3



NHAc PCTI USOL1/ 51031 Illa-6 Illa-9 Me Ma-12 Me NH--Et |lla-15 21 SEP 1005 WO
02/ 062789 -119 PCTIUSO1/51031 M H N o-t Illa-16 Me M NHAC N ﬁi1 éﬁ?m%Q
HM-n NH& NN e -40 ACHN noo Illa-22 Ilia-25cl Illa-26 Illa-27 oy

WO 02/062789 _ PCT/US01/51031

-118-

:I,tism mﬁs@@ f*

ITIa-4 IIIa-~5 IIIa 6

H
) HN HN
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II1a-60 Illa-63 in another enbodi nent, this invention provides a 7tSCP
conposition conprising a conpound of fornula ilia and a Ipharnaceutically
accept abl WQB0378 . Anot her aspect of this invention r el BTAS0Y303L 5 et hod

of treating or'preventingan Aurora-2-nediated disease with an Aurora-2 .

i nhirbitor, which. nethod conprises adgpspistering to a patient in need of
such a treatnent a therapeutically effective anount of a conpound of
formula ilia or a pharmaceutical conposition 10 thereof. Another aspect of
this invention relates to a nethod of inhibiting Aurora-2 activity in a

pati ent,
5 HN _"!dH | HN PPH
Nkhn,\,nlrﬂz&sl:erHAc st*sjg:rn yE riﬁk .I:]r
O,

IIIa-58 IIIa-59 IITa-60

P H%

m{ O 3 g T tae

2
IIIa-61 :' IIla-62 " ITIa-63

In another ewbodiment, this invention provides
a composition comprising a compound of‘formula IIIa and a
pharmaceutically acceptable carrier.

Another aspect of this invention relates to a

5 method of treating or preventing an Aurora-2-mediated
diéease with an Aurora-2 inhibitor, which method
comprises administering to a patient in need of such a
treatment a therapeutically effective amount of a
compound of formula IIXa or a pharmaceutical composition
10 thereof.

" Another aspect of this invention relates to a
method of inhibiting Aurora-2 activity in a patient,
which method comprises administering to the patient a
compound of formula IIIa or a composition comprising said

15 compound.



whi ch net hod conprises admnistering to the patient a conpound of fornula
I1la or a conposition conprising said 15 conpound. 21 SL P 295 WD 02/ 062789
PCT/ US01/ 51031 -123- Another aspect of this invention relates to a gt{iedef
treating or, preventing a GSK-3-nedi ated disease wth a GSK-3 inhibitor,

whi ch et W@ 0¥ ses  adninistering to a patient in neBeT/EPOISHBA 5
treatnent a 5 therapeutically effective anount of a conpound of formula

ilia or a pharmaceutical conposition thereof. One aspect of this invention
relates to a nethod of enhancing gl ycogen synthesis and/or |owering blood

| evel s of glucose in aapstheantaspedtced thesevhvedOiowixdlatished aonpri ses
adninisterin%gto the patient a therapeutically effective amount of a
conpound of PEERERACE VBT REIPG IRL. RRSYERTLRE & 0FPHT TIRALANRY ddreashi s

method i s espaehahl ¥skSS tnfiofedl ahlich Rethea! SompAder method rel ates
to inhibiting the production of i5 hyperphosphorj?a ed Tau protein, which is

useful in hadmingsbertagting waiendgiasseed of sudhel nereatmedtsease. .
proter Bt DBRerRuRhEigh 21 AR LBy SERILIALRN o Beglnl v o
rel ates to arimat B9daopharndeutinglCP¥émposttiomntthéredE pati ent, which
met hod conprises admnistering to the patient a conpound of fornula ilia or
a conposition conpri sifRe SFRFC @fdRdE. invention FRlatas&d 2of this
i nvention relatRsql 8f denKEHdINY %_ﬁdo%ﬁhi BYnPhedi & V&M /dW Rwekingedi at ed
di sease wth a Src inhibitor, I'’ch™met hod conpri ses
blood levels of glucose in a patient in need ;hereof,
10 which method comprises administering to the patient a
therapeutically effective amount of a compound of formula
IIIa or a pharmaceutipal composition thereof. This ‘
method is especially useful for diabetic patients.
Another method relates to inhibiting the production of
15 hyperphosphorylated Tau protein, which is useful in
halting or slowing the progression of Alzheimer’s
disease. Another method relates td inhibiting the
phosphorylation of P-catenin, which is useful for
treating schizophrenia.
20- . Another aspéct of this invention relates to a
method of inhibiting GSK-3 activity in a patient, which
method comprises administering to the patient a compound .
of formula IIIa or a composition comprising said.
compouﬁd.'_ ) '
25 Anothér aspect of this invention relates to a
method of ;reéting or preventing a Src-mediated disease
with a Src inhibitor, which method comprises
administering to a patient in need of such a treatment a
therapeutically effecti&e amount of a compound of formula
30 IIXa or a pharmaceutical composition thereof.
Another aspect of the invention relates to

inhibiting Src activity in a patient, which method



admnistering to a patient in need of such a treatnent a therapeutically
effective anount of a conpound of fornmula 30 Illa or.a pharmaceuti cal
conposition thereof. Another aspect of the invention relates to ihhtH £iing
src activ&m% in a patient, which nethod 21 SELP 2005 WD 02/ 062789

PCT/ USO1/ Bi080627824 conprises administering to the pati ¥fil/gS08Bbund of
formula Illa or a conposition conprising said conpound. Another nethod
relates to inhibiting Aurora-2, GSK-3328t Src activity in a biol ogical
sanpl e, which 5 nethod conprises contacting the biological sanple with the
Aurora-2, GompridesSadminisbeiing ofo ftienpatikhtaa ebmpaupdasfaceuti cal
conp05|t|on thereof in an. anmount _ effective taq |nh|2|t Aurora-2, GSK-3, or

Src. Each offqmila FTdFeRFi BnEAURRs Houd Gomedisdng, saig camdbiti on of

Aurora-2, GSK-3, or Shgotfier! fEtndd GUNRNs ¥ nHiBeeissh aalzed ther eby,
S preferably carried out with n‘){)referred conmpound of “fornu I“I'la, as

descri bed alf#ffe-3 ,Acat I$6‘F! enbduibpgnin f hmlogllwdmsampleelm t o 15
conpounds. of f 2 r c utlcal derlvatlve or
pr odr ug $‘.'t he"?eetg?or&l\ﬂ%gp gengng%ggH@ &36‘&%‘ &%c’f’éd‘from T-R3 or
L-Z-R3; Rl tiXe BurRarg, DESKRSEngoD S azﬁﬂhrwfoelfedomﬁmm:nac gxng or 8-10
menbered 25 bicyclic ring.sel ected fronlaryl heteroaryl , heterocyclyl or
car bocyclyl ,@ 'Bh§ Sg Ly Fomposahan &aﬁﬂ9ﬂf'rﬂﬁgaﬁa§mﬂﬁPq.4 ring

het er oat ons éﬁe%rttﬁ@ tb' 28hIbi £ MSFbrasY, IRBKYB , Skl Yke, Wherein each

Each of the aforementioned methods directed to
10 the inhibition of Aurora-2, GSK-3, or Src, or the
treatment of a disease alleviated thereby, is preferably
carried out with a preferred compound of formula XIIa, as
described above. |
Another embodiment of this invention relates to

15 compounds of formula IIIb:

R""f(
.

ITIb

-R!

20 or a pharmaceutically acceptable derivative or prodrug
thereof, wherein: :
R* and RY are independently selected from T-R?® or L-Z-R?;
R is T-(Ring D);
Ring D is a 5-7 membered monocyclie ring or 8-10 membered
25 bicyclic ring selected from aryl, -heteroaryl,
heterocyclyl or carbocyclyl, said heteroaryl or
heterocyclyl ring having 1-4 ring heteroatoms selected
from nitrogen, oxygen or sulfur, wherein each

substitutable ring carbon of Ring D is independently



substitutable ring carbon of Ring Dis independently 21 SEP 2005 WO

02/ 062789 PCT/ USOL/ 51031 -125- substituted by oxo, T-R5, or V-Z-RS, and each
substitutable ring nitrogen of Ring Dis independently substituted;hpyr:s Ry
T is a valence bond or a C1_4 alkylidene chain; 5 Zis Cl-4 a Ildene
chain; L WOo®Rg6218Ls  .SO  -S@-, -N(R6)S02-, -S02N( R6)PCF"US°#<E%‘§/

-002-, - N(R6) CO-, -N(R6)C(O)O, -N(R6)CO\I(R6)-, - N(R6) SO2N( R6) -

-N(R6) N(R6) -, - C(O) N(RS6) -, -OC(O)N(%izs—-C(RG)ZO-, - C(R6)2S-, 10
-C(R6)2SO-, -C(R6)2SMR-, - C(R6) 2SN R6) - C(R6) 2N(R6) -,
- C( R6) 2N( R6) C( Blxbstita(ties) 2iW RGPC( O 1C(VRE)-RRIN( &86d -each C( R6) =N- O,

S 24 ) M S ) L g (B AU R ()

are taken togegﬁggtﬂﬁ&hdlw gtntervening atons to forma fused, 5-8
menber ed, unsaturated. or rtlaIIy unsaturated, ring having 0-3 ring
het er oat ors T siéd @c védenee d regen, C19M9@1§Yi11@$n%mhéulrn wherei n each

substi t utabl g +Jj ng arFﬁg f ed ring formed by 20. R2 and R2' is
|ndependtgntlz§ iséu%stf"t lngeEz% q’hfat‘iﬁ, -CN, -N®2, -R7, or -V-R6, and each

substi tut able ig r®-, m-SFpgemo,f 50,4, rl-N(yR‘f)cacaBd bso&(ﬁmd R2'" is

| ndependent I y subsd i tut by R3 el ect ro -hal o, -OR

(=0 R, - ?‘Eé %EIIH C&i@sf 5 @&Rf “S(O 2R, -SR

N(R4) 2, CON( Rir): y @&WW-)Z,-N@@GSQDRR‘ N( Wﬁ&ﬁmﬂ"ﬁ Ry) C2(d _6

al i phatic), - N( R4) ﬁgf %261 NOR -N(R7) CQ\IQSRY) 2,

- N(R7) S02N( R?) 2C(0N( )sazr@c . =C(R%)20-," -C(R

10 -C(R®);80-, —C(RG)QSOQ » -C(R®)2S0,N(R®) -, -C(R®)N(R®)-,

-C(R%)N(R®)C(0) -, -C(R®)N(R®)C(0)O-, -C(R®)=MN(R®)-,
~-C(R%)=N-0-, -C(R®);N(R*)N(R®)~, -C(RS).N(R®)SOMN(R®)-, or

~C (R®) 2N (R®) CON (R®) - ;

R?® and R* are independently selected from -R, -T-W-R%, or -
15 R® and R are taken together with their intervening
atoms to form a fused, 5-8 membered, unsaturated or
partially unsaturated, ring hax}ing 0-3 ring heterocatoms
selected from nitrogen, oxygen; or sulfur, wherein each
substitutable ring carbon of said fused ring formed by
20. R? and R? is independently substituted by halo, oxo,
-CN, -NO;, -R’, or —V-R‘; and each substitutable ring
nitrogen of said ring formed by R* and R* is
independently substituted by R*;
R® is selected from -R, -halo, -OR, -C(=0)R, -CO:R,
25 ~COCOR, -COCHCOR, -NOz, -CN, -S(O})R, -S(0);R, -SR,

" . -N{R%)2, -CON(R")s, -~SO:N(R")s, -OC(=O)R, -N(R’)COR,
-N(R7) €0, (C1.¢ aliphatic), -N{(R*)N(R%)., -C=NN{R‘)2‘,
-C=N-OR, -N(R")CON{R")2, -N(R7)SO,N(R")2, -N{R')SO,R, or
-0C{=0)N(R") 2;

30 each R is independently selected from hydrogen or an
optiocnally substituted group selected from C.¢
aliphatic, Cs-20 aryl, a heteroaryl ring having 5-1¢



-OC(=ON(R7)2; 30 each Ris independently selected from hydrogen or an
optionally substituted group selected fromCl.6 aliphatic, C6_10 aryl,
heteroaryl ring having 5-10 Z 1 S?P 7G& WO 02/ 062789 PCT/ U801/5103_3_1-91@éau3
ring atoms, or a heterocyclyl ring having 5-10 ring ato each R4 is

| ndependeh‘fqgﬂ’%é"ls%ct ed from-R7, -COR7, -CX® substitut eo"‘@‘i”ﬁ?”é#“?bhat ic),
-CON(R7)2, 5 or -S02R ; each R5 IS independently selected from-R, halo,
-OR, -C(=OR -CX2R -COCCR, -NO2, -CGN\s-S(O R, -S02R, - SR -N(R4)2
-CON(R4) 2, -S2N(R4)2, -OC(=O R, -N(R4)COR, -N(R4)CO2(optionally
substituted Clrfngl apdies) cr al hebeROEHCEE) 2rindC-iNGRY 5 - 1-0CERngR,
-N(R4) CON(R4) 2 -N(R4)SOZN(R4)2 -N(R4) S®2R, or -OC(=ON(R4)2; Vis -0-,
-S-, -SO, -S tom ZN( R6) S02-, - SC2N( R6) - -N(R6)-, -CO, -C02-, -N(R6)CO,
-N(R6) C(O)' @ach RY E5) m&ﬁaaenu BE1S02MGREYom ~AY,( RELRN (R6) 15
-C(O N(R6) - O% N( R6) C( R6) 25-, C(R6 ZSO - C(R6) 2S2- ,
C( R6) 2502N( R6YC W&@Rﬁyubstlmm Oy el tplptic) . cQAR'DN (R6) C (O
: 5663 6;" -C(R6)=N-O, C(R6)2N(R6)N(R6)
R6)2N( )sog%f F? br C(R6)2N(R6) CON(R6)-; 20. Wis -C(R6)20-
-C(R6) 2S-, f(a?(dl?ﬁ Sﬁ)s indége)dEmi2y, sel@(:EﬁblZBﬁa:N( R%) -haldG( RORZN( R6) -, - CO-,

(R} 2N Ro) QTR bR m‘ghg‘%) ) Nou, ol L TR 2%%2%6) N R6) -
- C(R6) 2N( R6) 502&4(1@5)3 2500163(!35)12N(W36)-0C(%)RM@?TGOReaCh R6 is
I ndependently s 4ct ed from hydrogen or an

-N(R COo; (optionally substituted C;.¢ aliphatic),

10 - -N(R*)N(R");, -C=NN(R%),, -C=N-OR, -N(R*)CON(R*):,
-N(R*)SO;N(R*);, -N(R')SO;R, or -OC(=0)N{R*},;

v is -0-, -8-, -S0-, -80:-, -N(R%)S0,-, -SON(R®)-,
-N(R®)-, -CO-, -CO,-, -N(R®)CO-, -N(R®)C(0)O-,
N (R®)CON(R®) -, -N(R®)SON(R)~, -N(RS)N(R®)-,

15 -C(O)N(R®)-, -OC(O)N{R®)-, -C(R®);0-, -C(R®):S-,

-C (R®)280-, -C(R%);80;-, -C(R®)3S0.N(R®)~-, -C(R®)MN(R®)-,
-C(R®) M (R®)C(O) -, -C(R)N(R®)C(O)O-, -C(R®)=NN(R®)-,
-C(R®) =N-0-, -C(R);N{RE)N(R®)-, -C(R®)N(RS)SON(R®)-, or
~C (R®) N (R®) CON (R) - ; '

20. W is -C(R®);0-, -C(R®)2S-, -C(R®);80-, -C(R®);50,-,
-C(R®);S0.N(R®} -, -C(R®).N(R®)-, -CO-, -CO;-,
-c(r®)0C(0)~, -C(R®)OC(O)N(R®)-, -C(R).N(RS)CO-,

" -C(R®)N(R®)C(0)O-, -C(R®)=NN(R®)-, -C(R®)=N-0O-,
-C(R®) N (RE)N(R®) -, -C(R®).N(R®)SON(R®)-,
25 -C(R‘),N(-ﬁ‘)comn‘)-, or -CON(R®)-;
each R® is independently selected from hydrogen or an
optionally substituted C;., aliphatic group, or two R®
groups on the same nitrogen atom are taken together
with the nitrogen atom.to form a 5-6 membered '
30 heterocyclyl or heteroaryl ring; and .
each R’ is independently selected from hydrogen or an
optionally substituted Ci.¢ aliphatic group, or two R’
on the same nitrogen are taken together with the



optionally substituted Cl1_4 aliphatic group, or two R6 groups on the sarre
nitrogen atomare taken together wth the nitrogen atom to forma 5-
menbered 30 heterocyclyl or heteroaryl ring; and each R7 is |ndepen2ﬂaﬁEH %05
sel ected from hydrogen or an optionally substituted C1_6 aliphatic group,

or two R7wemmstm9sane nitrogen are taken together with PEEUSOFIBLP 23 5 WO
02/ 062789 PCT/ U501/51031 -127- nitrogen to forma 5-8 nenbered heterocyclyl
or heteroaryl ring. Preferred e groupgoef. fornula I11b include hydrogen,
al kyl - or dial kyl am no, acetam do, or a Cl1.4 5 aliphatic group such

as-met hyl, et h;d:.tmgehopoopgrm ar5-8 soglereld hetefrecyelyRyogr oups of fornul a
11 1b incl ude T-R3 or L- wherein T is a val ence bond or a nethylene, L
is -0-, -5-, dietey PRE}’l rlE?Re)zo- -CO- and R3 is -R 10 -N(R4)2, or -OR
Exanpl es of preferred :@éﬂfﬁ@@ Rﬂfngi»aaﬁs &% BYrhiitla ﬂIBer.h@!ﬁde

pyrrolidinyl,. piperidinyl, hol i nyl pi per azi , methyl, ethyl,
cycl opropyl , hYdSQQﬁ!@npﬁlknl-blﬂlyl iaéﬂ:wéagaamwmm:s{mh o5 a Ca-g

met hoxyet hy §§§Xﬁ h t xyethyl

al kyl - or% a%gkgg‘?ﬁ: no *Such as e %I gl%ﬁn %?Pgrﬁgbi’ 9

di al kyI am noabbpmplsnch as dinet hyI ami nopropyl oxy, acetani do opt [ onal |y
substituted phenyl s ch S | or hal o- substi.tut phen The ;R and
R2' groups of formul a % #&e% g%u?%ﬁ?sfn%é’llﬁe E&B F'BF#Q Jf]?ed ring;
thus providi gg ﬁ-zIR’C)hﬁlah:éJ.ﬁl P0isYa e & Qﬂdﬂdn%zaap)hé%hﬁ}h.@né} ng.ig
Preferred fused rings includg benzo, pyrido, c(Jjoyr , and a partially

unsat ur at ed 60n”errb‘éTaed’rca'lm3c§/CPo“Fﬁdzo' is -R,

10 -N(RY),, or -OR. Examples of preferred ‘RY groups include
2-pyridyl, 4-pyridyl, pyrrolidinyl, piperidinyl, '
morpheolinyl, piperazinyl, methyl, ethyl, cyclopropyl,
isopropyl, t-butyl, alkoxyalkylafnino such as
methoxyethylamino, alkoxyalkyl such as methoxymethyl or

15 methoxyethyl, alkyl- or dialkylamino such as ethylamino
or dimethylamino, alkyl- ox Idialkylaminoalkoxy such as
dimethylaminoproﬁyloxy, acetamido, optionally substituted
phenyl such as phenyl or halo-gubstituted phenyl.

The R? and R* groups of formula IIIb may be

20 taken together to form a fused ring; thus providing a
bicyclic ring system containing a pyrazole ring.
Preferred fused rings include benzo, pyrido, pyrimido,
and a partially unsaturated 6-membered carbbcyclo ring.
These are exemplified in the following formula IIIb

25 compounds having a pyrézole-containing bieyclic rincj

system:

' NN N N Ny
= = e =
RkaN e 7 H . ¥ H L. 'NH S H
I, N N N N

R "N , o, , , and



These are exenplified in the followng formula I11b 25 conpounds having a
pyrazol e-containing bicyclic ring system - - , and WO 02/062789

PCTI US01/ 51031 -128 Preferred substituents on the R2/R2' fused ring?1§fP 2005
formula I'lIb include one or nore of the follow ng: -halo -N§0R4 2, -Cl-4

al kyl, -CWOO¥MEA Kyl , -N2, -OQ(CL 4 5 alkyl) , -o (REIY é’ﬁi(’ﬂ) . -ON,
-S2 (C-4 alkyl) ---SO2NH2, -0OC (O NH2, -NH2SO2 (Cl1_4 alkyl) , -NHC (O
(C-4 alkyl) , -C(O)NH2, and -CO(Cl _4.abkyl), wherein the (Cl-4 alkyl) is a
straight, branched, or cyclic alkyl group. Preferably, the (Cl1_4 alkyl)
group is nmethyl. 10 When the pyrazole ring systemof.fornula 1l1lb is

nonocyclic, preferred R2 _groupgs inhc]ude hydrogen or ,Ssubstjtuted or
unsubstituted group s&FEEFEHeEBHPET “,‘em?"/%t‘ﬁ’r d"A"reyIRz?l Y 5“?3_61'&{!9 phatic

group. ExanpbesrfmBucRIIn’ ehe1686 Sie BOURSd HE ¢8R Fol1msiing, ethyl,
propyl, 15 cyclopropylh I -propyl, cyclopentyl, hydroxypropyl,

met hoxypr opythalmd BERz V4 0xForopdkyl A fed bﬁﬁ-@éléﬂ: gt -P4Chgdr ogen. When
Ring D of. forqy T1 A | i cemg PLeEEIA €A R D s include
phenyl , r?yriédiywﬂzo ?&F!‘%’é%ﬁ%ﬁpyrf’ﬁfdi%éﬁ{dlahaﬂﬁg%'zi%‘g&ﬁwﬁ R hg D of
formula |11 b-oc(diNge| +NESCalef graldyldi,c vMHCCORI(0g, BIkyAdps i ncl ude

napht hyl, tetyahydronapht I ndanyl, benzim dazolyl, quinalinyl,

i ndol yi , iso‘.‘r‘m@ﬂg_‘gf R oT‘%{Hl,-* Biﬁ%} b] YREFFLin Ebeeezd[ ﬁ%’o‘p‘r‘%rﬂll,

i ndazol yl, hanZzoldhtaz erkhched] Ne®! éyviic RHIKRAl Jzonyl. . ﬁﬂéﬂ@g&ki%yl,

qui noxazol inyl, 1,8-naphthyridinyl and isoquinolinyl. On R ng of fornmula
Il b, prefertrsl (Cappabkyl) group is methyl.-

10 When the pyrazole ring system of. formula IIIb
is monocyclic, preferred R? groups include hydrogen or a
substituted or unsubstituted group selected from aryl,
heteroaryl, or a Ci.¢ aliphatic group. Examples of such

" preferred R? groups include H, methyl, ethyl, propyl, ,
- 15 cyclopropyl, i-propyl, cyclopentyl, hydroxypropyl, '
methoxypropyl, and benzyloxypropyl. A preferred R?* group
is ‘hydrogen. :
i:l’hen Ring D of formula IIIb is ﬁonocyclic,
- preferred Ring D érbups include phenyl, pyridyl,
20 pyridazinyl, pyrimidinyl, and pyrazinyl.
when Ring D of formula IXIIb is bicyclic,
preferred bicyclic Ring D groups include naphthyl,
tetrahydronaphthyl, indanyl, benzimidazolyl, quinolinyl,
indolyl, isoindolyl, indolinyl, benzo [i:] furyl,

25 benzo [b-] thiophenyl, indazolyl, benzothiazolyl,
cinnolinyl, phthalazinyl, quinazolinyi, quinoxazolinyl,
1, 8-naphthyridinyl and isoquinolinyl. _

On Ring D of formula IITb, preferred T-R® or
V-Z-R® substituents include -halo, -CN, -NOj, ~N(RY) 2,

30 optiocnally substituted Ci¢ éliphatic group, -OR, -C(O)R,
-CO;R, -CONH(R'), -N(R*)COR, -N(R%)CO,R, -SO:N(R)., '
-N(R*)SO;R, -N(R®)COCH;N(R')z, -N(R®)COCHCH,N(R*)2, and
-N {R®) COCH,CH,CH,N (R*) 2, wherein R is selected from



V-Z-R5 substituents include -halo, -CN, -NO2, -N(R4)2, 30 optionally
substituted CL.6 aliphatic group, -OR -C(OR -CX2R -CO\H (R4) , -N (R4)
COR, -N (R4) CO2R, -SO2N (R4) 2, -N(R4)SO2R, -N(R6) OCOQH2N( R4) 2, 71 SEP 2805
- N(R6) OOcH2CH2N( R4) 2, and - N( R6) COCH2CH2CH2N( R4) 2, wherein R is sel ected
from 21 SO 8WETBNDO 02/ 062789 PCT/ USOL/ 51031 -129- hydr SfeiUSOEEI8L 5 i phat i c,
phenyl, a 5-6 nenbered heteroaryl ring, or a 5-6 nenbered heterocyclic
ring. Mre preferred R5 substituents_gpglude -C, -Br, -F, -CN, -CF3,

- COON, - CONBMe, -CONHEt, -NH21 -NHAc, -NHSO2Me, 5 - NHSQREt,

- NH502( n- pr opydogen] 418502 aliiphptdpy | phedyIOR ,5-6- Me@bDEHRHRCH3, -

- NHCOCH2N( €02t - Bu CH%, 1NHCOCH2N(CH%)21 - N 2CH2N%SH3)2,

- NHcmHzmzcﬁ%‘N‘(’Eg%’)V . TiNGucBE cfcPohrigihered CSEGALS] Fing.

- NHOOOH3( morjbl igkeberrel RS NEEXHAGH RO pALEE- 4cY)) B2, -F, -CN,

- NHCOcH2CH2CH2( mor phol in 10 4-yl), -NHCO2(t-butyl), -NH(Cl-4 aliphatic) such
as - NHVe, 15-CRY,C:CQOH| i pRoliMe D <CViEEs -~NRe2, ~NIERC, OMBISOMea) i phatic) such
as -QOwe, [LC1-/ | pbat i ch, AR e e ro Lsopropyl, or

t - butyl, 5acnd%%%éll igﬁ% %M&P‘ fre %@‘?{%ﬁo&&%&&(ydo%{gﬁ% é' have one or
nore, and NO+NHQUGLNHAR!,y -NHCOMLEN{ e, t-8a) CHes MNHETIEmRN (CHi)am t he group
consi sting of; - dro | kvl - _or, dial kyl am no, acetanmdo, or a
Cl-4 ali phatTW%&?’%@ﬁ)' %P%oﬁlﬁéz%ml!%ﬂm, wherein T is a val ence
bond or a nagyd RIe1epECBFINS =Rico NRBEYI, ~8Rcote) (Mrptolin-B-ng D),

wherein T is a valence bond or _a_nethylene unit; %}{Rln(ngs.aSJ
2 2¢H2m

nmenmber ed mordBlyc | IRECOCH FHp(RAFPholin-4-y1l), -NHC orpholin-
10 4-yl), -NHCO;(t-butyl), jNH(C1_4 aliphatic) such as -NHMe,

-N(C;.. aliphatic): such as -NMe;, OH, -0(C;-4 aliphatic)

such as -OMe, C;.4 aliphatic such as methyl, ethyl,
cyclopropyl, isopropyl, or t-butyl, and -CO;(Ci.4
aliphatic). _ '

15 ~ Preferred formula IIIb compounds have one or
more, and more preferably all, of the features selected
from the group consisting of:

(a) R* is hydrogen, alkyl- or dialkylamino,
acetamido, or a C,, aliphatic group;

20 (b) RY is T-R® or L-Z-R®, wherein T is a valence bond

or a methylene and R® is -R, -N(R'),, or -OR;
(¢) R* is T-(Ring D), wherein T is a valence bond or
a methylene unit;
{(d) Ring D is a 5-7 membered monocyclic or an 8-10
25 - member'ed bicyclic aryl or heteroaryl ring-; and
(e) R* is -R or -T-W-R® and R* is hydrogen, or R® and
. R®' are taken together to form an optionally
substituted benzo ring.
More preferred compounds of formula IIIb have

30 one or more, and more preferably all, of the features-
selected from the group coneisting of:

r(a') RY is T-R® or L-Z-R® wherein T is a valence bond

or a methylene and R’ is selected from -R, -OR,



25 nmenbered

bi cyclic aryl or

heteroaryl ring; and (e) RRis -Ror -T-WR6

and R2' is hydrogen, or R2 and R2' are taken together to form an optiopal%g

substituted benzo ring. Mrre preferred conpounds of formula 111b had& Sti3@%0

and nore preferably all, of the features sel?égsg.f omt he
51oat,

one or nore,

group conWORZUEY8Hf: (a) RY is T-R3 or L-Z-R3 wherein T &

ce bond

or a nethylene and R3.is selected from-R -OR 21 S. P 2985 WO 02/ 062789
PCT/ US01/ 51031 -130- -or -N(R4)2, whereilnpR is selected from hydrogen, Cl1_6
al i phatic, or 5-6 nmenbered heterocyclyl, phenyl, or 5-6 nenbered

het er oaryl ;

(b) Rl i orT-NRR

Is a 5-6 nenbered nonocyclic. or.an a- 1 menhere icyclic aryl or

heteroaryl ring; (d) ngp??éﬁﬁl' F&rlg'ss H@%&@% p‘&ﬁé’f@?)ﬁ"%’?s' sel ect ed
from hydrogen, Cl_6 heBba}iér Prendmbered HotdBoheyed heteroaryl ring, or a
5-6 nenbered 10 heterocyclic ring; and (e) Lis -0-, -5-, or -N(R4)-. Even

nore preferred coﬁﬁo&#

preferably all, of.yha ur esesel BOUR.-CQRSkESthNg of : 15
(a) R s hydr ogefn")rrer%?ﬁ ;ﬁagtghgs/l? S#E%*’?, é‘?;%’%‘%ﬁ’é%&? B.’-’s§§r%p§?,

or acet memberedbbi@relic sty tead Hetero@xpyrrilydy; 4- pyridyl,
 PIPRE] Gyl HRLRR U YL ny@Oopl RN BR R RTEB YT ety

selected from hydrogen, C;-¢ aliphatic, phenyl, a

met hyl am no

pyrrolidinyl
cycl opropyl,
10

15

20

25

30

Wg,DyhewkéneRnid gelectesl drom byddpges, (c) Ring D

ddsoT- {Rina R 4 (yherein, & dReacovaheres kemfnore

5-6 membered heteroaryl ring, or a 5-6 membered

heterocyclic ring; and
(e} L is -0-, -8-, or -N(R')-. _
Even more preferred compounds of formula IIIb

have one or more, and more preferably all, of the

features selected from the group consisting of:
(a) R* is hydrogen methyl, ethyl, propyl,
cyclopropyl, isopropyl, methylamino or

acetimido;

{(b) RY is selected from 2-pyridyl, 4-pyridy1,'

pyrrolidinyl, piperidinyl, morpholinyl,

piperazinyl, methyl, ethyl, cyclopropyl,

iéopropyl, t-butyl, alkoxyalkylamino,
alkoxyalkyl, alkyl- or dialkylamino, alkyl- or
dialkylaminoalkoxy,Aacetamido, optiocnally

substituted phenyl, or methoxymethyl;

(¢} R' is T-(Ring D), wherein T is a valence bond and

Ring D is a 5-6 membered aryl or heteroaryl

ring, wherein Ring D is optionally substituted

with one to two groupé selected'from.—halo, ~CN,

-NO,;, -N(R');, optionally substituted Ci.¢.
aliphatic group, -OR, '-'COZR,' -CONH (R%) ,
-N(R*)COR, -N(R*)SO;R, -N(R®)COCH;CHiN(R*);, or
-N (R®) COCH,CHCHN (R*) »; and



| sopropyl, t-butyl, al koxyal kyl am no, al koxyal kyl, al kyl- or dial kyl am no,
al kyl - or dial kyl am noal koxy, acetam do, optionally substituted ghleﬁl 2r1r,é)r
met hoxynethyl; 25 (¢) Rl is T-(Ring D), wherein T is a val ence bond a ud
Ring Dis a 5-6 nenbered aryl or heteroaryl ring, wherein Ri ngi; Dis

optional | WRWPuted with one to two groups sel ected PCUWURYRYL, - on,
-N®2, -N(R4)2, optionally substituted C1_6. 30 aliphatic group, -OR -CO2R,
-CONH(R4), -N (R4) COR, -N (R4) SO2R, -1B1¢R6) OOOH2CH2N (R4) 2, or -N(R6)CO
H2CH2CH2N( R4) 2; and 71 SEP 2"05 WD 02/ 062789 PCT/US01/51031 -131- (d)R2 is
hydrogen or a sub&l)i tRit é¢ byduogemsty tautsmibs€it@taldi prathsubsiniduteds - 0-

-S-, or -NH. Representative conpounds of faormulg 111b shown bel ow in
Table 6. Table 6. 11 -‘1‘%13?. VN g’-&slﬁgb! 2'$T1b9% "6,,J ..N.~ .~V
N MNIITIb-7 Representative compounds of formula IXIb are

shown below in Table 6.

Table 6.
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In another embodiment, this invention provides
a composition comprising a compound of formula IIIb and a
pharmaceutically acceptable carrier.
Another aspect of this invention relates teoc a
5. method of treating or preventing an -Aurora-2-mediated
disease with an Aurora-2 inhibitor, which methed
compriaes.administeriﬁg to a patient in need of such a
treatment a therapeutically effective amount of a
compound of formula IIIb or a pharmaceutical composition
10_'thereof. '

. Another aspect of this invention relates to a
method of inhibiting Aurcora-2 activity in a patient,
which method comprises administering to the patient a
compound of formula IITb or a composition comprising said

15 compound. .
Another aspect of this invention relates to a
method of treating or preventing a GSK-3-mediated disease

with a GSK-3 inhibitor, which method comprises



[11b-29 111b-3a I n another enbodi nent, this invention provides a
conposi tion conprising a conpound of formula 111b and a pharmaceutically
acceptabl e carrier. Another aspect of this invention relates to a 4.1 yrét hé

of treating or preventing an Aurora-2-nediated disease w.th an Aurora-2

i nhi bi tor,“qb\ﬁf”éﬁs%et hod conprises. admnistering to a p‘ﬁdt]i ?"ﬂ"ﬁluneed of
such a treatnent a therapeutically effective anount of a conpound of
formula 11l b or a pharmaceutical conpoggiion 10 thereof. Another aspect of
this invention relates to a nethod of inhibiting Aurora-2 activity in a
patient, widninisteadngotpra gmst ettt nirs tryddn @£t sutheapatéftiersc aconpound of

formulalllb Qr a conposition_conprising said_ 15 conpound. _ Anot her aspect of
this invent itg}gr@aeg[tégah.iyaefﬁeeqrﬁox@ G &tng SPmBng‘é’{}@n?ﬁ i

GSK- 3- medi aty@dylicye as phatinhbedt (BUE Tdnpiidiithion, tHBkeBg et hod conprises 21
SEP 2055 WO 02/ 062789 PCT/ US01/51031 -134- adm nistering to a patient in
need of such a treatnPne aspedlerafhdihisdinvenstipocrelatesotmta of a conpound

of formuLa I r i 0 Bt L eof pect of this
i nventi o% r g%&b%gofgagﬂggﬁng%tﬁl&?%ﬁ%a%&egﬁgc%ggﬁggy}ﬁ‘%e%n?and/ or
| owering. IHleod Newvels of glumsse iim = patfientt innneeddthdwscmf, which

met hod conprises admni,stering to t atient a therapeutically ‘effective
anount of a"@aﬁgoﬂ'ﬁg‘hﬁl f 2p8 i eTIRGr ﬁﬁcEﬂ?iE F1&¥npdbsi ti on
thereof . Thitpel@peithed1ly esnatiid Yanr@itubs 8 c8mBSShd Cof Hd ARl
IITb or a pharmaceutical cohposition thereof. This
10 method is especially useful for diabetic patients.
Another method relates to inhibiting the production of
hyperphosphorylated Tau protein, which is useful in
halting or slowing the progression of Alzheimer’s .
disease. Another method relates to inhibiting the
15 phogphorylation of B-catenin, which is useful for
treating schizophrenia. )

Another aspect of this invention relates to a-
method of inhibiting GSK-3 activity in a patient, which
method comprises administering to the.patient a compound

20 of formula IIIb or a composition comprising séiq
compound. | ) - .

Another method relates to inhibiting Aurora-2
or GSK-3 activity in a biologicai sample, which method
comprises contacting the biological sample with the

25 Aurora-2 or GSK-3 inhibitor of formula IIIb, or a
pharmaceutical composition thereof, in an amount
effective to inhibit Aurora-2 or GSK-3.

Each of the aforementioned methods directed to
the inhibition of Aurora-2 or GSK-3, or the treatment .of

30 a disease alleviated thereby, is preferably carried out
with a preferred compound of formula IIIb, as described

above.



Anot her nethod relates to inhibiting the production of

Tau protein,
Al zhei ner' s

Anot her a¥yee%%6yB?this invention relates to a nmethod of

activity in

Anot her nethod relates to inhibiting Aurora-2

hyper phosphoryl at ed

which is useful in halting or slow ng the progression of o
di sease. Another nethod relates to inhibiting the 15 21 SEP 2003
phosphoryl ati on of D-catenin, which is useful for treatugﬁﬁﬁigyﬁﬁphrenia.

P

g GSK-3

a patient, which. nethod conprises admnistering to the patient
a conmpound 20 of fornmula Illb or a compegsition conprising said conmpound.

or. GSK-3 activity in a

bi ol ogi cal sanpl e, whifsiotietthethbodimpntsef thid aictvensidie dellakegi tal sanpl e

with the 25

Aurora-2 or K-3.i_nQihitor of fornula 111b, or a
phar maceut i cﬁPmB%%%%i% ﬁ%&?‘es#?ci’n an amount effective to inhi

Aur ora-2 or

GSK-3. Each of the aforenentioned nmethods directed to

I nhibition of Aurora-2 or GSK-3, or the treatnent-6f 30 a disease
all eviated thereby, is preferably car%%ed gt with a preferred conpound of
e

formula | M

as descri bed, above. 21SE

bi t
t he

02/ 062789 PCT/ U501/ 51031 -135-

Anot her enbodi ment of this invention rel §te8Hto conpounds of formula tile:

5 11lc or a pharmaceutical ly accept abluy [eNi vative or prodrug ther
wherein: R' and RY are independentlgy _sdlected fromT-R3 or L-Z-RS;
T- (Ring D) ; B
-
RY” “N” “N-R
- H
5 ITIc

or a pharmaceutically acceptable derivative or prodrug

. thereof, wherein:

10

15

20

25

R* and RY are independently selected from T-R?® or L-%-R%;

R* is T-(Ring D); ,

Ring D is a 5-7 membered monocyclic riﬁg or 8-10 membered
bicyclic ring selected from aryl, heteroaryl,
heterocyclyl -or carbocyclyl, said heteroaryl or
heterocyclyl ring having 1-4 ring heterocatoms selected
from nitrogen, oxygen or sulfur, wherein each
subgtitutable ring carbon of Ring D is independently
substituted by oxo, T-R®, or V-zZ-RS, and each
substitutable ring nitrégen of Ring D is independently
substituted by -R*; '

T is a valence bond or a C;.; alkylidene chain;

Z is a C;.4 alkylidene chain; ‘ ‘

L is -0-, -S-, -SO-, -80;-, -N(R®)SO;-, ~-SON(R°)-,

. -N(R®)-, -CO-, -COp-, -N(RS}CO-, -N(R®)C(0)O-,
-N(R®)CON(R®) -, -N(R®)SON(R®)-, -N(R®)N(R®)-,
-C(O)N(R®)-, -OC(O)N(R®)-, -C(R®);0-, ~C(R®).8-,
~C(R®)280-, -C(R®)280;-, -C(R®),80,N(R®)-, -C(R®);N(R®)-,
-C(R)N{R®)C(0) -, ~C(R®):N(R®)C(0)O-, -C(R®)=NN(R®)-,

eof ,
10 R1 is



Ring Dis a 5-7 menbered nmonocyclic ring or 8-10 membered bicyclic ring
selected fromaryl, heteroaryl, heterocyclyl-or carbocyclyl, said
heteroaryl or heterocyclyl ring having 1-4 ring heteroatons sel ect &d 518 263

fromnitro gen or sulfur, wherein each substitut car bon of
Ring D |s“ﬂmf@’ﬁ€7ﬁ%ently substituted by oxo, T-R5, or V-l%'?llﬂzs,wéﬂgl each
substitutable ring nitrogen of Ring Dis inndependently substituted by -R4;
20 T is a valence bond or a Cl 4 al kykidere chain; Z is a Cl.4 al kylidene
chain; Lis -0-, -5-, -SO, -S02-, -NR6)S02-, -SOZN(RG) -N(R6) -, -CO,
-Q02-1 - N( R6) CEC (RENARAG( OFIR®) N (REFN Y R&p(R‘Lm(ﬁé) SONRSBY , , or

-N(R6) N(R6) -, 2 O( O N(R6) -, -C(R6)20-, -C(R6)2S-,

- C(R6) 250-, gé?%%h%%% ZSOZN( R6) -, -C(R6)2N(R6)-.

- C(R6) 2N( R6)R3( Ghd, R¥CiaRe) 2hABPSRENELY seldiftediiBh) - R,21TSF’FR‘25% WO

02/ 062789 PCTI US01/ 1q31 -1 C(R6 Regzgé %(lgg)u

- CO( R6) 2N( R6) 5B N(%‘f %éé‘ﬁ@)ﬁﬂ)gﬁgilw%% e

i ndependent |y sebgst ed féﬂma Rusel, V6R8, mehbeBdd 2NthdFurdited 6k~en t oget her

with their interveni nig 5 atons to forma f used, 5-8 nmenber ed, unsaturated or
Y

partial |y unsapartiatly runaptwrated.0ring, hgvﬁ?ege@'o%ttm begereasemner om
ni trogen, oxyggg%egée&%{%g- | ghn 8 té&ﬂ‘%_gtﬁue{rggncgg gn of said

fused ring fornme 1's’in enﬂen 'y su al o, oxo,
10 -CN, -NQO2, sbBbgtitutables rimgdcaxbbnsofssaldtfiged rring fmrtnedgby of said

ring formed by K2 andaR2 . is9 . 0d3ReRqently SURSELL Yoy Rise,
10 -CN, -NO;, -R’, or -V-R‘, and each substitutable ring
nitrogen of said ring formed by R? and R? is
independently substituted by RY;
R® is selected from -R, -halo, -dR, -C(=0)R, -COsR,
-COCOR, -COCH,COR, -NO,, -CN, -S{O)R, -S(0)zR, -SR,
15 - N(R')2, -CON(R")2, -SO;N(R");, -OC{=O)R, -N(R")COR,
-N(R7)CO, (Ci-¢ aliphatic), -N(R*)N(R'),, -C=NN(R%).,
~-C=N-OR, -N(R")CON(R");, -N(R’)SO:N(R”);, -N(R'}SO;R, or
~0C (=0} N (R") 2 ' |
each R is independently selected from hydrogen or an °
20 optionally substituted group selected from Cj.g
' aliphatic, Ce-10 axyl, a heteroaryl ring having 5-10
ring atoms, or a heterocyclyl ring having 5-10 ring
atoms;
each R* is independently selected from -R’, -COR’,
25 ~CO; (optionally substituted C, ¢ aliphatic), -CON(R")j,
or -SO0;R’;
each R® is independently selected from -R, halo, -OR,
-C(=O0)R, -CO;R, -COCOR, -NO,, -CN, -S(O}R, -SO;R, -SR,
-N(R%)2, -CON{R%);, -SO:N(R*)2, -0OC(=O)R, -N(R‘}COR,
30 -N (R*) CO; (optionally substituted C;.¢ aliphatic),
-N(RY)N(R');, -C=NN(R*)2, -C=N-OR, -N(R*!)CON(R*),
-N(R*) SO.N(R*)2, -N(R')SO:R, or -OC(=0)}N(R*)a;



R3 is selected from-R, -halo, -OR -C(=OR, -C02R, -COCCR, -COCHZCCR N02
-CN,-S(OR -S(O2R -SR, N(R4)2, -CON(R7)2,-S2N(R)2,-0C(=O R, -N§
-N(R7)C2(C _6 aliphatic), -NR4)N(R4)2, C—NN(R4)2 -C—N-CR 1 5EP Zudh

- N( R7) CON - N(R7) SN(R7) 2, - N(R4) SO2R, or - O‘{F each Ris
independeg‘f‘?%ﬂ’é@f’%ct ed from hydrogen or an 20 optlonall Myﬁﬁt ed group

sel ected - fromCl_6 aliphatic, C6_10 aryl, a heteroaryl ring having 5-10
ring atonms, or a heterocyclyl ring hawvildg-5-10 ring atonms; each R4 is
|ndependently selected from-R7, -COR7, 25 _-CO2 substltu% ed CL.6 ali phatic),
-CON(R7)2, ¥ris @R ;-SeachS®-iss ﬁﬁde:paﬂi@nlﬁ?a's’el”&bﬁdlz Yom-R halo, -OR'

OR -C®2R o-N(R4) 2, - CON( R4) 2,
- g(()ZN% R4) 2, @P-(g)iR I&cgozcggg\l\’so ﬁf\ﬁ@ gﬁ) CI%% onal ‘I §/ szjbst i tut (ed )Cl 6
a:\|I( %2? tslog?w( RA) ;Jm;gfmg so%ge_ c-nm?% %)(Pl{u(&@g?m MR%ZGQ\K Rg)(:%5 WO 02/ 062789
PCT/ US01/ 51031 ~CA9¥N (R )~ "&Co‘ro’%‘ ) 30 > - SO02N(R6) -,
-N(R6) -, 5CO . ..cEREy z‘a‘ -IN( R@)(QQzSO‘zN(Rﬁdﬁ“mész(R‘i\ﬁRG ?@@‘0 IR®) -, o)

“N(R ) SO2N( R6) %\1( ggl( 2 Cég%)és ) %ﬁG O R6) 20-,
_C(R6)2S-, 5 C-CitB})HB) € (O Re)C (R G(@ng 25@ )(%l)tk)wc ( R6)

U o BT S N IR e o
C(R6) 2N( R6) CO\IGFRB%)—:N(R ®) CON (R} -; .
W is -C{R%);0-, -C(R%)28-, -C(R®),80-, -C(R®).S0,.-,

10 -C(R%),S0:N(R®) -, -C(R®).N(R®)-, -CO-, -COa-,
-c(rR®)0C(0) -, -C(R®)OC(0)N(R®)-, -C(R®).N(RS)CO-,
-¢(R%) N (R®)C(0)0O-, -~C(R®)=NN(R}-, -C(R®)=N-0-,
~C(R%) N (R®)N(R®) -, -C(R®).N(R®)SO.N(R®) -,
-C(R®) 2N (R®) CON(R®} -, or -CON(R®)-;

15 each R° is ipdepeﬁdently selécted from hydrogen or an
optionally substituted C;., aliphatic group, or two R®
groups on the same nitrogen atom are taken together
with t:he nitrogen atom to form a 5-6 membered

" heterocyclyl or heteroaryl ring; and

20 each R’ is independently selected from hydrogen or an
optionally substituted C;.¢ aliphatic group, or two R’
on the same nitrogen are taken together: with the
nitrogen to form a 5-8 membered heterocyclyl or

~ heteroaryl ring.
25 ' Preferred R* groups of formula IIIc include
' hydrogen, alkyl- or dialkylamino, acetamido, or a C1s
alii)hétic group such as methyl, ethyl, cyclopropyl, or
isopropyl. . '
Preferred RY groups of formula IIIc include T-R?
30 or L-Z-R® wherein T is a valence bond or .a methylene, L is
-0-, -8-, or ~N(R')-, -C(R®);0-, -CO~ and R® is -R,
-N(R*) ., or -OR. Examples of preferred RY Qroups include
2-pyridyl, 4-pyridyl, pyrrolidinyl, piperic'liz;yl,



11 is -C(R6)20-, -C(R6)2S-, -C(R6)2S0-, -C(R6)2S02-, 10 - C(R6)2802N(R6)
-C(RB)2N(R6) -, -CO-, -C02-1 -C (R6) OC (O -, -C (R6) OC (O N (R86)

(R6) 2N (RB) CO, -C(RB)2N(R6)C(0O) O, -C(R6)=NN(R6)-, -C(R6) N021SLP2 &3
-C(R6)2N(RB) N(R ) -, -C(R )2N(R6)502N(R )-, -C(R6)2N(R6

g(O\I(?%)( (i@ 43?1 e |Cg i)ndef)enzjentlil s)el ect egl:(frém gyd%%@ﬁﬁg%mgﬁor

optionally substituted Cl1_4 aliphatic group, or two R groups on the sane
nitrogen atom are taken together wi t R18Be nitrogen atomto forma 5-6

menber ed heterocyclyl or heteroaryl ring; and 20 each R is independently
sel ect ed fr onoiphrldgai .opiperagpuybnahethyhbstivl, edyCloprapyphati ¢ group,

or two R7 on_the rrentr to.ethervmththe nitrogen to
forma 5-8 nEHBE? eterb C cl'y?‘f%$x}%w3§ﬂ Fllg 25 Preferred R' groups
of for rr}JI ahirﬁétﬂld:fyﬁﬂl@&ardgndr oam?]xsadiqwxh Sifcl'dla’ﬁ: knebcnakmetnga:etw do, Ior a
Cl.4 aliphatic grou uc s_ et t cyc opy or |sopropyl.
Preferred R;’“%}'ﬁ'ﬁ?iﬂ?'ﬁ’fy V%‘I?ﬁfe‘h Irlqa:?uogoasret bylagigPerein T is
a val encg b%d dlméi:ﬂ?i h@nealgis or Wia Ty 'lanﬁ.'hoawfcg%} suck(4P) 20-, -CO
and R3is -R -NR4 | es of preterred RY groups |nclude
2-pyridyl, mmqthismamwpmpvaowl a@wmdp.npptlpnalls[mma:mcbw 062789
PCT/ US01/ 51 3 h | , y cycl opropyl,

i sopropyl , &ﬁ%erpji] ﬁoxyghwgn?lﬁo%%#%&lt%ﬁ éh?ﬁ%?am no, al koxyal kyI
such as met hoxyrret hyI The R?reaﬁd)Wetg@cbupsald@Ifomuldl arxy| may ree such as

et hyl am no

taken together to form a fused ring, thus providing a
10 Dbicyclic fing system containing a pyrazole ring.
Preferred fused rings _includé benzo, pyrido, pyrimido,
and a partially unsaturated 6-membered carbocyclo ring.
These are exemplified in the following formula IIIc
compounds having a pyrazole-containing bicyclic ring
15 system:

. Preferred substituents on the R?*/R*' fused ring
20 of formula IIZc include one or more of the following:
-halo, -N(R');, -Ci4alkyl, -C;., haloalkyl, -NOz, -O(Ci-,
alkyl), ~COz (Ci-s alkyl), ~CN, -802(C;., alkyl)}, -SO,NHa,
-OC(O)NH;, -NH;S0;{Ci-4 alkyl), -~NHC(O) (C;-4 alkyl),
-C{(O}NH,, and -CO(C;.4 alkyl), wherein the (C;.;-alkyl) ig a
25 sf:raight, branched, or cyclic alkyl group; Preferably,
the (C,.4 alkyl) group is methyl. ‘
When the pyrazole ring system of formula J;IIc

is monocyclic, preferred R? groups include hydrogen or a



5 or dinethylamno, alkyl- or dialkylam noal koxy such as
di met hyl am nopr opyl oxy, acetam do, optionally substituted phenyl such §n,
phenyl or hal o-substituted phenyl. The R2 and R 2" groups of forrm? SR el

may be ther to forma fused ring, thus provi bi cyclic
: SiFlospaf Pyt

ring syst Ining a pyrazole ring. Preferred fused i ngs |n ude benzo,
pyrido, pyrimdo, and a partially unsaturated 6-nenbered carbocyclo ring.
These are exenplified in the follow ngl39J1= mula I'llc conpounds having a
pyrazol e-contai ning bicyclic ring, ystem Preferred substituents on the
R2/ R2' fuseoﬁub&tgtuzedoprf BPﬁB‘P%t’r‘Hbt#%SW FedestedpfEOBf a¥Hkr f ol | owi ng:

i gglz(()q 4 aﬁgﬁe)mg% ab%é dCiaﬂfE{g]k-_%l 5&)3?%12 a'@%%l\f—f(z s%l{hazsoz( Cl 4

al kyI) - NE@:(e(f)ez(réﬂ-R aquu;)s 1r@(1®)duHH mauhyme]ihwlalp@dgyl,v\her ein the
(a-, a_25_strai

b | | k Pr ef bly,
{he (c1 PRIREIT P&me. P Aol - R A 3 e S

l11c issm ¢f eahQdbéRz gl GHRSrdpial.Uda BydEegead o’ ag2duPAP 1195
WO 02/ 062789 PCT ?21031 139- substituted or unsubstituted group

sel ected frdf MF‘OQeﬁeteroaryl or a Cl_6 aliphatic group. Exanples of such

preferred R2 groups | ggalkyHdR; kil lﬁméf‘yﬁornﬁfl%)"xnﬁr 9RY hono&yE1 PRI OPY |
i -propyl, cyclopentyl, hydroxypropyl, 5 nethoxypropyl, and benzyloxypropyl

A pref erred mfegredpkmg Rydroges. mNiexdengnDlef pyuidyla 111c is
lrorgplo%yg: ImC/I %&?‘?-dl Wl&ﬂms iy %%zgg$liy| pyridyl, pyri da?i nyl,

10 When Ring D of formula IIIc is bicyclic,
preferred bicyclic R._i.ng D groups include naphthyl,
tetrahydronaphthyl, indanyl, benzimidazolyl, guinolinyl,
indolyl, isoindolyl, indolinyl, benzo [b}furyl,
benzo[b] thiophenyl, indazolyi, benzothiazolyl,

15 cinnolinyl, phthalazinyl, quinazolinyl, quinoxazolinyl,
1, g8-naphthyridinyl and isoquinolinyl.

on Ring D of formula IIIc, preferred T-R® or
V-Z-R® substituents include -halo, -CN, -NO,, -N(R%)a,
optionally substituted C;¢ aliphatic group,’ -OR, -C(O)R

20 -CO;R, -CONH(R'), -N(R*)COR, -N{(R%)CO,R, -SO.N(R*),
-N(R*)SO;R, -N(R°)COCHN(R')2, ~N(R®)COCH,CH.N(R')., and
-N (R®) COCH,CH,CH,N (R*) 2, wherein R is selected from
hydrogen, C;.¢ aliphatic, phenyl, a 5-6 membered
heteroa;ryl ring, or a 5-6 membered heterocyclic ring.

25 More preferred R? substituents include -cl, -Br, -F, -CN,
-CP;, -COOH, -CONHMe, -CONHEt, -NH,, -NHAc, -NHSOMe,
~-NHSO.Et, -NHSO,(n-prépyl) , -NHSO,{isopropyl), -NHCOEt,
~NHCOCHNHCH;, -NHCOCHZN(CO.t-Bu)CHas, -NHCOCH.N (CH;),,
-NHCOCH2CH2N (CHa)z, -NHCOCH,CH,CH,N (CHa) 2z,

30 -NHCO(cyclopropyl) , -NHCO (isobutyl), -NHCOCH; (morpholin-4-

- yl), -NHCOCH»CH;(morpholin-4-yl), -NHCOCHCH,CH,(morpholin-
4-yl), -NHCO;(t-butyl), -NH(C;., aliphatic) such-as -NﬁMe,
-N(C,., aliphatic), such as -NMe,, OH, -0(C;., aliphatic)



10 Whien Ring D of fornula liic is bicyclic, preferred bicyclic Ring D
groups include naphthyl, tetrahydronaphthyl, indanyl, benzi m dazolyl,
qui nolinyl, indolyl, isoindolyl, indolinyl, benzo[b]furyl, 71 8°P 7055

benzo[b]thlo he |ndazolyl, benzot hi azolyl, 15 cinnolin ht hal azi nyl ,
qui nazol i M@ l?%’hoxazol inyl, 1,8-naphthyridinyl and i s%ﬁ%/vﬂ) }I%f"rﬂll On Ring

D of formul a I iic, preferred T-R5 or V-Z-R5 substituents include -halo,
-CN, -NO@2, -N(R4)2, optionally substitigiged Cl-6 aliphatic group,'-OR,
-C(OR 20 -CO2R, -CONH(R4)., -N(R4)COR, -N(R4)CO2R, -SO2N(R4) 2,

-N(R4) SC2R,  shicR6aH00+Me RO, 2, alliphé)r 6052k Rdgthylandethyl,

- N(R6) 000H2CH2CH2N R4 2, wWherein.Ris g %ect ed from hygr ogen, Cl_6

al i phatic, pRERYPP g IRORFSPYd  RE ‘F‘ﬂ" raT"'Hg (§24°6 nenber ed

het er ocycl [ cagéglat%bre preferred R5 substituents include -d, -Sr, -F,
-CN, - HVe, - CONHEt, -NH2, -NHAc, -NHSO2Me, - NHSOREE ,

- NHSOZ(n propyl) - NHQ;zqﬂe;@qﬁdo P ar\lﬁuyztcompwmlmmcr@e or

Noocro o RGBS moR TRAE ST oAt by, £ O P i petea

- NFlOOOHZ(nDrnb?hlthél-gz;du)p cdﬂé@@ﬁlﬂ&@l—lﬁ(:'ﬁmrghol :)n 4-yl), o )
- NHOOOH2CH2CH2( not, { uty 1.4 aliphatic
such-as - NHMe, 41§I P}Sﬁﬁ%’?ﬁ? 20%. e gaé“gn@f Cl.4 aliphatic) pi
SR2"1 Us WO 02/ 062789 aeg;hu@@&,/ 54833 c114Q11§H§.B1@S r@@ Cl-4 aliphatic such

as nethyl, ethyl, cycrlo ropég i sopropyl, : but , and -CO2(C3. _4
al i phatic). . PrefefPk®'tsenErR 197 cl'“@mﬁooumr%é['éﬁeaor"al@nﬁ’ﬁr ongnd nor e

preferabjy all, of tRe heabuhflens! &‘E&eé* 1&r o t bR (#F)QUPoEODERSti Ng oOf

(¢) R' is T-(Ring D), wherein T is a valence bond or
a methylene unit;

(d) Ring D is a 5-7 membered monocyclic or an 8-10

‘ membered bicydlic aryl or heterocaryl ring; and
15 (e) R* is -R or -T-W-R® and R? is hydrogen, or R?* and
' R*' are taken together to form an optionally
substituted benzo ring.
' More preferred compounds of formula IIIc have
one or meore, and mor;'e preferahly a1-1 of the features
20 selected from the group consisting of:

(a) RY is T-R® or L-Z-R’ wherein T is a valence bond
or a methylene and R® is selected from -R, -OR,
or -N(R*),, wherein R is selected from C,.¢
aliphatic, or 5-6 membered heterocyclyl, phenyl,

25 or 5-6 membered heteroaryl; '

(b) R* is T-(Ring D), wherein T is a valence bond;

{(c) Ring D is a 5-6 membered monocyclic or an 8-10

"  membered bicyclic aryl or heteiroaryl ring;

(d) R? is -R and R* is hydrogen, wherein R is

30 . selected from hydrogen, Ci-¢ aliphatié, phenyl, a
5-6 membered heteroaryl ring, or a 5-6 membered
heterocyclic ring; and

() L is -0-, -8-, or -N(R%)-.



(a) R' is hydrogen, alkyl- or dialkylamno, acetamdo, or. a Cl-4 aliphatic
group; (b) RY is T-R3 or L-Z-R3, wherein T is a valence bond 10 or a
nmethylene and R3 is -R -N(R4)2, O -OR (c) RLis T- (Ring -D), V\h?q%rszlF»S
is a valence bond or a nethylene unit; (d) Ring Dis a 5-7 nenbered e
monocycl i VPZERT88- 10 nenbered bicyclic aryl or heter odfGAUHAY and 15
(e) RRis -Ror -T-WR6 and R2' is hydrogen, or R2 and R2' are taken
together to forman optionally substijmged benzo ring. More preferred
conpounds of formula Illc have one or-nore,'and nore preferably all, of the

features 20 sel ected Bvem tbeegpoeferredicinpaginds ofafokMuls FEERS or L-Z-R3
wherein T is a valence bond or _a metrrgll ene and R3 is.selected fran -R -0OR

or -N(R4)2, ha¥a Sue RY BOTE) 8P4 WPFe Rrekerably; gddvi O bRes-6 nenbered
het erocycl ylgg a[gqﬁllgg sedectbdof oﬁ%@.‘ﬁdﬁ?k@n&i ling(BE.RL is T-(Ring D),

wherein T is a val ence bond; c) Rng D1s a ered nonocyclic or an
8-10 nenbered bl(cg)cln"aarwdmgemmyl ethpd, pz.k):pf&, is -Rand R is

576 membEr od het or oaPYPIPPREEY Gy Lpap Rty dl BBER LAY B ol e ring’ and (e)
Lis -0-, -5-, or NéE’étimidoV\D 02/ 062789 Z-1 SPP 2SS5 PCT/ USOl/ 51031 -141-
Even more prefe”eci RPN e Fed $olh -poSidyl, 4-pyridyl,
pyrrolidinyl, piperidinyl, morpholinyl,
piperazinyl, methyl, ethyl, cyclopropyl,
10 ' isopropyl, t-bﬁtyl, alkoxyalkylamino,

’ alkoxyalkyl, alkyl- or dialkylamino, alkyl- or
dialkylaminoalkoxy, acetamido, optionally
subst:.tuted phenyl, or methoxymethyl

(c) R is T-(Ring D), wherein T is a valence bond and
15 ) Ring D is a 5-6 membered aryl or heteroaryl
ring, wherein Ring D is optiomnally substituted .
with one to two groups selected from -halo, -CN,
-NO;, -N(R%),, optionally substituted Ci-¢
aliphatic group, -OR, -CO;R, -CONH(R*),
20 ~N (R*) COR, -N(R*)SO,R, -N(R®)COCH,CHN(R*);, or
-N{R®) COCH,CH,CH,N (R*) ,; and
(d) R? is hydrogen or a substituted ‘or unsubstituted -
Ci-¢ aliphatic, and L is -0-, -S-, or ~NH-.
Representative compounds of formula IIIe are
25 shown below in Table 7.



have one or nmore, and nore preferably all, of the features selected from
the group consisting of: (a) Rz is hydrogen net hyl, ethyl, propyl, 5 -
cycl opropyl, isopropyl, nethylam no or acetimdo; (b) R7 is sel ect @d SEPQm;
2-pyridyl, 4-pyridyl, pyrrolidinyl, piperidinyl, norpholinyl, piperazinyl,
met hyl , et P2/062788| opr opyl , 10 i sopropyl, t- butyI , al kox%T’R%lélﬂ%o,

al koxyal kyl, al kyl - or dial kyl am no, al kyl - or dial kyl am noal koxy,

acetam do, optionally substituted pheayb- or nmethoxynmethyl; (c) RlL is T-
(Ring D), wherein T is a valence bond and 15 Ring Dis a 5-6 nenbered aryl
or heteroarylabiend?. wherein R ng D i's opti onal ly substituted wth one to

two groups selected from-halo, - -N®2, -N(R4)2, optionally substituted
Cl-6 aliphatic group, -OR COZR CC]\IH( R4), 20 -N(R4) COR, -N(R4)SO02R,
- N(R6) 0O00OH2CH2N( R4) 2, or -N (R6) 2CH2N (R4) 2;¢and (d) R2 is
hydr ogen or asubstltute unsubstltu ed Cl1 6 aliphftic, and L is -0-,
-S, or -NH. Represen e conpoun formula 1 re 25 shown bel ow
in Table 7. 71 SLP 2 02/06278ﬁ~ Table 7.y Ie-4 111c-7. NN .1
St hu N AN
EN NG\
| [::rjrk N (::rI::kN NPNTS e
H H H
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U WD 02/ 062789 PCT/ US01/51031 H1I1c-25 HN -144 D ANH I11c-26 |In anot her
enbodi nent, this invention provides a conposition conprisinga conpound of
formula Inc and a pharmaceutically acceptable carrier. Another asp&tffli)
this invention relates to a 5 nmethod of treating or preventing an

Aur or a- 2- NEUP2P6TE? di sease with an Aurora-2 inhibitor, vﬁﬁwoﬁ&"ﬁbd
conprises admnistering to a patient in need of such a treatnent a
therapeutically effective anount of a-iaampound of formula Illc or a
pharmaceutical conposition 10 thereof. Another aspect of this invention
relates to a mnethod of grnhibiting Aur -2 activity in a patient, which
nmet hod conprises admni gtering to thﬁﬁgg?ient a conpound of forrmula Illc or

a conposition conprisi aid - 15 co E$md' Anot her aspect of this invention
relates to a nethodiNOT™treapti ng orHMT éventing a GSK-3-nedi at ed di sease

with a GSK-3 inhibi N ' nethgétﬂo L. Pes - adm nistering to a patient

I n need of such t 20 Iy effective anobunt of a
conmpound of for % Mg or a pharmacey i cal conposition thereof. one aspect

of this invention relates to a nethod of enhancing gl ycogen synthesis
and/or lowering blod8Ifed®ls of glucdd&ciba patient” in need thereof,

_ In another embodiment, this invention provides
a composition comprising a compound of formula IIIec and a
pharmaceutically acceptable carriet.

Another aspect of this invention relates to a

5 method of.treating or preventing an Aurora-2-mediated
disease with an Aurora-2 inhibitor, which method
comprises administering to a patient in need of such a
treatment a therapeutically effective aﬁount of a
compound of formula IXIc or a pharmaceutical compoaition

710 thereof.

' Another aspect of this invention relates to a
method 6f inhibiting Aurora-2 activity in a patient,
which method comprises administeriﬁg to the patient a
compound of formula IIXIec or a composition comprising said

15 compound.

Another aspect of this invention relates to a
method of treating or preventing a GSK-3-mediated disease
with a GSK-3 inhibitor, which method comprises
administering to a patient in need of such a treatment a

20 therapeutically effective amount of a compound of formula
IIIc or a pharmaceutical composition thereof. A

One aspect of this invention relates to a
method of enhancing glycogen synthesis and/or lowering
blood levels of glucose in a patient in need thereof,

25 ﬁhich method cqmprises administering to the patient a

therapeutically effective amount of a compound of formula



25 whi ch nethod conprises admnistering to the patient a therapeutically
effective anount of a conpound of fornula 21 SEEP 2005 WD 02/ 062789

PCT/ US01/ 31031 -145- Illc or a pharmaceutical conposition thereof. Thiscp 7053
method is especially useful for diabetic patients. Another methaod rel ates
to i nhi bi WP pr oducti on of hyper phosphoryl at ed TalwOVBESH3 which is
useful in 5 halting or slowi ng the progression of Al zheiner's disease.

Anot her nethod relates to inhibiting thes-phosphorylation of A-catenin,
which is useful for treating schizophrenia. Another aspect of this

i nvention reIBIesoI(ﬁ»@haxaacenthgdloéompwﬂiﬁﬂﬂnnghGSROS acﬁhiéty in a

patient, which hod cQO s ad | .t he nt a conpound. of
formula Me oP® ng ¥pP?§¥H% é cﬁ¥aP Suﬁﬁ g?her aspect of
this invent |Eb?oﬂ%ﬁtu%‘thb@ #elataBt bedighikitaaid weog:rbaa&embhngfa

Src-nedi ated disease with a Src inhibitor, which nethod conprlses

adri ni st er | ngyPerehospboasylatadnTay BFoteidh ahickadsengesult kBrapeutical Iy

effectlv HH%#% d éﬁ&g ceuti cal
conp03|t|on o %9 erﬂés%P ék 4uaq%n§gﬁ?|gﬁg?e ates to
i nhibiting SﬁtBGES&‘VIﬂPOthea pethedt reldtiesh teetinbdbitdmgr kbes adnini stering

to the patlent a.c ound of fornula 111c c-or ,a co Ition conprising said
conpound. 4gi?ﬁ&8nr8FaBe%aY?P*qﬂnWﬂﬁﬂPnQSAH?gBHi2f°§5 GSK-3, or Src

activity in ékégggﬂgygaghzgﬁﬂpgﬁiamh|ch- met hod conprises contacting the
bi ol ogi cal sanple wth the Aurora-2, GSK-3, or Src inhibitor of formnula

111c, or a pharnaceuﬂngﬁhe§0ﬂ598¢tl@ﬁ thnﬁe&nventnoanra&guns to a
10 method of inhibiting GSK-3 activity in a patient which

method comprises administering to the patient a compound
of formula IIXIe¢ or a composition comprising said
compound. B

Another aspect of this invention relates to a

15 method of treating or preventing a Src-mediated disease
with a Src inhibitor, which method comprises
administering to a patient in need of such a treatment a
therapeutically effective amount of a compound 6f formula
I1Ic or a pharmaceutical composition thereof.

20 Another aspect of the invention relates to
inhikbiting Src activitf in a patient, which method
comprises administering to the patient a compound of
formula IIIc or a composition comprising said compound.

Another method relates to inhibifing Aurora-~2,

25 @SK-3, or Src activity in a biological sample, which-
method comprises contacting the biological sample with
tﬁe'Aurora—z, GSK-3, or Src inhibitor of formula IIXe, or
a pharmaceutical composition thereof, in an amount
effective to Aurora-2, GSK-3, or Src.

30 Each of the aforementioned methods directed to
the inhibition of Aurora-2, GSK-3, or Src, or the
treatment of a disease alleviated thereby, is preferably



effective to Aurora-2, GSK-3, or Src. 30 Each of the aforenentioned nethods
directed to the inhibition of Aurora-2, GSK-3, or Src, or the treatnent of
a disease alleviated thereby, is preferably i 21 SEP 2005 WO 02/ 0627893:P 7505
PCTf US01151031 -146- carried out with a preferred conpoup rmul a
111c, .as YHRLA?2W_d above. Anot her enbodi nent of this in\’fg?{ﬁ%éfﬁ%?g?at es to
conpounds of formula Illd: R2 5. or a pharmaceutically acceptabl e derivative
or prodrug thereof, "wherein: Q is sehgeted from-C(R6") 2-,

1, 2-cycl opropanediyl, 1,2- cyclobutanediyl, '"or 1,3-cyclobutanediyl; R' and
Rl are i ndepeaicivtd pudewdthed prefefr&d compourdR®L LoowRlai $IXe( Ry D)

Ring Dis ab-7.m red nonocyclic ring or 8-10 nmenbered' bicyclic ring
selected fro %?%%%&?’SYSMW het er ocycl yl or carbocyclyl, said heteroaryl

or heterocyclyl ringahavheg dmModimént &b rtll0hveateohedel2tés o nitrogen,
oxygen or'sul fur, wherein each substitutable ring carbon of Ring Dis

i ndependent | SPURAMNGS Pft EQTBYLR_xBIIG:i R5, or V-Z-R5, and each substitutable
ring nitrogen of Ring.b is independently substituted by -R4; 20 T is a
val ence bond or a Cl_4 al kylidene chain, wherein when Q is.-C(R6')2- a
met hyl ene group of said Cl-4 alkylidene chiin is optionally replaced by
-0-, -5-, -N(R4)-, -CO, -CONH, -N 1A S02-1 - SO2NH 1 - NHSC2- 1
NH
HN” N
R

b ®:
RY N"\Q'-H‘

ITId

5 - or a pharmaceutically acceptable derivative or prodrug
' thereof, wherein:
Q' is selected from -C(R®);-, 1,2-cyclopropanediyl, 1,2-
cyclobutanediyl, or 1,3-cyclobutanediyl;
R* and RY are independently selected from-T-R? or L-Z-R3;
10 R is T-(Ring D);
liing D is a 5-7 membered monocyclic ring or 8-10 membered
| bicyclic ring ’seiected from aryl, heteroaryl,
Leterocyclyl or carbocyclyl, said heteroaryl or
heterocyclyl ring having 1-4 ring heterocatoms selected
15 from nitrogen, oxygen or’ sulfur, wherein each
substitutable ring carbbn of Ring D is independently’
substituted by oxo, T-R®, or V-Z-R®, and each
substitutable ring nitrogen of Ring D is independently
substituted by -R*; |
20 T is a valence bond or a C;; alkylidene chain, wherein
' when Q' is. -C{R")z-. a methylene gfoup of said C;-,
alkylidene chain is optionally replaced by -0-, -8-,
-N{(R')-, -CO-, <CONH-, -NHCO-, -80;-, -SO.NH-, -NHSO,-,
~C0;-, -0C(0)-, -OC(O)NH-, or -NHCO;-; |
25 Z is a Ci¢ alkylidene chain;



-002-, -0C(O -, -OC(ONH, or -NHCO2-; 25 Zis a Cl.4 alkylidene chain; | 21
SEP 2; 05 WO 02/062789 PCT/US01/51031 -147 L is -0-, -S-, -SO, -S02-, )
-N(R6) S02-, -S02N(R6) -N(R6)-, -CO, -C2-, -N(R6)CO, -N(R6)C(0)04, SEPN3IH

R6) CON (R6 _N(R6)802N(R6) - , -N(R6)N(R6) - , -C(Q)N RS)-
SOC%O) N(Réw 2’2’“ )(20) C((R6))28-, 5 -(C(Ré)(zsoz, _ C(R6) %ﬁé"}”}‘m
-C(RG)ZSOZN(RG) -C(R6) 2N(R6) -, - C(R6) 2N(R6) C(O) -, -C(RG)ZN(RG)C(O)O-,
-CO(R6)=NN(R6) -, - C(R6) =N-O-, - C(R6) 2NL&BY N(R6) -, - O( R6) 2N( R6) SO2N( R6) -, or

-C (R6) 2N (R6) CON (R6) -; R2 and R2' are |ndependently sel ected from R,
-T-WR6, or L 1is RD-andSR2' -9Pe, t a%@ar ,t oFdRAESO, t RSORE(R®)i-nt er veni ng at ons

to forma fused, 58 nmenhered gunsat unsaturated, ring
having 0-3 ri ngNIs eroa’ltgénﬁ e? et e}ﬁ&? §§1 Ai t?g@#&&bxg or. sul fur,
wherei n each snlpni)lcou(ab}e rJ,mgaﬁq@dgnmi)f. samnfmmf)r-l ng f or rred by 15 R2
and R2' is independent]y substi $ute 0Xo0,

-V-R6, and eachC4QBE{R Y1 anPE (P NER )n‘litr(?g(@njzﬁ"-sacdRrh\?g'rf or med bi/ R2 and

=7} gnd | b b ; t -hI -OR,
T R S CooR o8 EOR R LB N RSN R %"ﬂ‘ﬁ%% R
-N(R4) 2, M(mjz)znwﬁm((m)-z cct@tbmn‘m(mm%cc ) RNNABC 6

a:\ll( Eg? tsi)(zz?\l( R7) 236)“%&@('@1)%802%%)%&(5 )—%WR') 2°‘%’R MEES s&lshaép%:ﬁdent ly
sel ect ed from hg@®RYgEIRYCB(R®) -; _
R? and R* are independently selected from -R, -T-W-R®, or

10 R? and R* are taken together with their intervening

' atoms to form a fused, S5-8 membered, unsaturated or
partially unsaturated, ring having 0-3 ring heteroatoms
selected from nitrogen, oxygen, or sulfur, wherein each
substitutable .ring carbon of said fused ring formed by

15 R?® and R* is independently substituted by halo, oxo,
-CN, -NO;, -R’, or -V-R®, and each substitutable ring
nitrogen of said ring formed by R? and R* is
independently substituted by R*;

R? is selected from -R, -halo, -OR, -C(=0)R, -CO.R,

20 .  -COCOR,. -COCH;COR, -NO;, -CN, -S(O)R, -S(0)aR, -SR,
-N(R*)s, -CON(R")z, -SON(R");, -OC(=O)R, -N(R”)COR,
-N{R”) C0;(C;-¢ aliphatic), -N(R')N(R'),, -C=NN(R%),, .
-C=N-OR, -N(R7)CON(R");, -N(R")SO,N{R"),, -N(R*)SO:R, or
-0C(=0)N(R")2; '

25 each R is independently selected from hydrogen or an
optionally substituted group selected from Cj.g
aliphatic, Cg-30 aryl, a heterocaryl ring having 5-10
ring atoms, or a heterocyclyl ring having 5-10 ring
atoms; '

30 each R* is independenfly selected from -R’, ~COR’,

-CO; (optionally substituted C;.¢ aliphatic), -CON(R"),,
or -SO;R’;



optionally substituted group selected fromCl_6 aliphatic, C6_20 aryl, a
heteroaryl ring having 5-10 ring atons, or a heterocyclyl ring having 5-10
ring atons; 30 each R4 is independently selected from-R, -COR7, 71 57P 1255
Coz(optlona substituted C1.6 aliphatic), -CON(R7)2, _or -SOPR; Z 1 SLP
2335 WD OQY‘EW’%E"QS’PCT/ US01/ 51031 -148- each R5 is i ndepetaPGIBL| oct ed
from-R halo, - -C(=0)R, -C02R, -COCOR, -NO2, -CN, -S(OR, -S02R, -SR,
-N(R4) 2, - CON( R)2 -SOZN( R4)2, -OC(=O)Res-N(R4) COR, - N(R4) CI)Z(optlonaI ly
substituted Cl1.6 aI i phatic), 5 -N(RA)N(R4)2, -C=NN(R4) 2, -C=N-OR

- N( R4) CON( Réazh RMR@MH@)@I}' RekersedRf rom mh@a«m Vis -0-,

-5-, -SO-, -S- R6 ( R6 - N(R6) CO-,
NR) (00 Sk Ry | ~CORPRe) Dt mSY | SIRHE) N, e
g(( %?KZ §60)2 N R6)0ﬁ3(ﬂ)|¥( R&)!Gbll\l((igﬁ R6) 80N (gg%ﬁ@@—-—-ﬁ)) R, Ceﬁ?:?gﬁszlzl\'l( R6C§ 2(623)2(5-)02 :
e - e i o
_ C(R6) 2502-, -Nc@ (O)2N§-c %Cf‘i:%a AN Resg’ﬁ-"l-v _C(R6) OC( O) -
- C( R6) OC(O) N( R} (R*) SOuREB N(RSI)T(B)SC’:RC (ma)oqwqmy &(0) 0-, -C (R6) =NN

() e SARBPRRoy  FB ANAEDNRh sour CARRAL(T) SO () -
hydrogen or an- N (R, onebl-y Sﬂﬁ)ﬁ{ltm(@ﬂ)m-_ﬂ N {RFhetoogyoup, or two R6
~N(R®)CON (R®) -, -N(R®)SO.N(R®)-, -N{(RS)N(R®)-,

10 -C(O)N(R®)-, -OC(O}N(R®)-, -C(R);0-, -C(R®).S-,
~C(R®)280-, -C(R®)280,-, ~C(R®)3S0,N(R®)-, -C(R®).N(R®)-,
-C{R®}N(R®)C(0)-, -C(R®);N(R®)C(0)0-, -C(R®)=NN(R®)-,
-C(R®)=N-0-, -C(R°}.N(R®)N(R®)-, -C(R®),N(R®)SO;N(R®)-, or
-C(R®) 2N (R®) CON (R®) - ;

15 W is —-C(R®),0-, -C(R%),S-, -C(R®),80-, -C(R®).S0;-,

-C(R®) 280N (R®) -, -C(R®)aN(R®)-, -CO-, -CO;-,
-C(R®)0C(0)-, ~C(R®}OC(O)N(R®)-, -C(R®).,N(R®)CO-,
-C(R®) N (R°)C(0)O-, -C(R®)=NN(R®)-, -C(R®)=N-O-,
-C(R®) N (RE)N(R®) -, -C(R®),N(R®)SON(R®) -,

20 -C{R®) ,N{RS) CON(R) -, or -CON{R®)-;

each R® is independently selected from hydrogen or an.
optionally substituted C,., aliphatic group, or two R‘
groups on the same nitrogen atom are taken together
with the nitrogen atom to form a 5-6 membered

25 heterocyclyl or heterocaryl ring; - '

each R* is independently selected from hydrogen or a Ci.,
aliphatic group, or two R%¥ on the same carbon atom are
taken together to form a 3-6 membered carbocyclic ring;
and

30 each R’ is independently selected from hydrogen or an

. optionally substituted Cj.¢ aliphatic group, or two R’

on the same nitrogen are taken together with the



groups on the sanme nitrogen atomare taken together wth the nitrogen atom
to forma 5-6 nenbered 25 heterocyclyl or heteroaryl ring; each R6, is

i ndependently selected fromhydrogen or a ClL_4 aliphatic group, or?1§d RG5
on the same carbon atomare taken together to forma 3-6_menbered

car bocycl WO9%U638% and .30 each R is independently sel ¥ PHH hydrogen
or an optionally substltuted Cl.6 aliphatic group, or two RT on the sane
nitrogen are taken together with the 214t 2595 WD 021062789 PCT/ US01/ 51031
-149- nitrogen to forma 5-8 nenbered heterocyclyl or heteroaryl ring.
Preferred R' gnibtpegerd tfmrﬁmtnaalsi:a mpwbeaded hettompyglydl loyl -

di al kyl am no, ﬁcgt am d a Cl.4 5 aliphatic group-such-as rret hyl, ethyl,
cycl opropyl , %ﬁ%&) D% ef erred R3' groups of forrmula I11d i ncl ude

T-R3  or L-Z-R3 wher eppefeifed nfalgempsbaﬂdfefm@lmm giludded s -0-, -S-,
or -N(R4) - R6) -CO and is -R 10 -N(R4)2, or.-OR Exanples of
preferred R@Y%Qﬂﬁ's ARy hyeor Zdﬁ?ylrwmln&rpy"ﬁﬁ ?l“ld‘ayr?ﬁlﬁoq}myl

PLper 1891 a1 RS ikl PUAFISE MRt Sl areppl omePy L
such as net Heopmpytl. or 15 met hoxyet hyl, al kyl- or dial kyI am no such as
B o e b ooy refkien ot HrokiHarL A SRR
phenyl or harisZhePivhemdrpitedy a %&eﬁ&e%&;@%rgmmylehef oerilha 111d-
may be 20 t_%k_e,n _tsggeg;\_er Epg‘)for CalRf‘)ufbe-d r_|cgg, t us3 prow d| ng a
10 -N(R%),, or -OR. Examples of preferred RY groups include
2-pyridyl, 4-pyridyl, pyrrolidinyl, piperidinyl,
morpholinyl, piperazinyl, methyl, ethyl, cyclopropyl,
isopropyl, thutyl, alkoxyalkylamino such as |
methoxyethylamino, alkoxyalkyl such as methoxymethyl or
15 methoxyethyl, alkyl- or dialkylamino such as ethylamino
or dimethylamino, alkyl- or dialkylaminoalkoxy such as
dimethylaminopropyloxy, acetamido, optionally substituted
phenyl such as phenyl or halo-substituted phenyl.
The R? and R’l' groups .of formula IIId may be
20 -taken together to form a fused ring, thus providing a
bicyclic ring system containing a pyrazole ring.
Preferred fused rings include benzo, pyrido, pyrimido,
and a partially unsaturated 6-membered carbocycle ring.
These are exemplified in the following formula IIId

25 compounds having a pyrazole-containing bicyclic ring .

system:
HN i /
: =
Rx \N # H ] H ) H :'
S 2 ; =N =N - N N
R N . GHQH , ’ . . and .



bicyclic ring systemcontaining a pyrazole ring. Preferred fused rings
I ncl ude benzo, pyrido, pyrimdo, and a partially unsaturated 6- rren})g%;zatg e
carbocyclo ring. These are exenplified in the following fornula 111 i

conpounds_havi ng a pyrazol e-containing bicyclic ring syste and 71 SFP
205 W0 02MSRBAEFIBCT] USh1/ 51031 - 150 Pref err ed substltue‘?ﬁTéUr%Hs B R2/ R

fused ring of forrmula Il1d include one or nore of the follow ng: -halo,

-N(R4)2, -Cl1-4 alkyl, -Cl_4 haloal kyl7250N2, -0(Cl 4 5 alkyl),. -C2 al kyl)
- -CN, -S@ alkyl), -SO2NH2, -0OC(0)NH2, -NH2S2(C1-4 alkyl), -NHC(O

(Cl 4 alkyl), -C(O)NH2, and -CO(d _4 alkyl), wherein the (Cl-4 alkyl) is a

straight, branched, o L fekhR e ap? gjn? al kyl)
group is nmethyl. 10 Vﬁgﬁfgtféd?rﬁgot%rl ng thsszg%] ng} orrr‘lkﬁle 1

monocycl i c, ofr Sbemudsd EXTQr dm@nm@rhy@t'@ggﬁ bhe afoklgminia ut ed or

unsubstitute rou Lect e I ali phatic
gr oup. Exarrﬁ?‘@g Qgig gf‘ér% &mﬁﬁ%ﬁ?m %fozl‘mtcéfél et Iﬁyl
propyl, 85 am:wN opv:b,(al.pamnyi) CYCN P Pe8U,)Cy - Mnﬁfmxprwﬁ

met hoxypropyl and _benz oxy pyI A preferred R2 0 S hydrogen. When
R ng D of foPRIPANHy o Efécyéﬂwl)'mwgm\ebcﬂ ﬁg Dggroups i ncl ude

phenyl, pyri¢yb)Ng?, Rid dit%j('ﬁﬁi-e a Dyl ] Qﬁaﬁeirﬁ%@zewb?%'émyn\/wi@a& ng D of

formula I11d s blcycllc preferred blcycllc Dg s 1 nclude
naphthyl, ®©&reighs chphelsd, qmemslic Békrﬂngaalzm ylPr nadtliyny| |

indolyl, i seiadqby!, a1 igPthp BENGEER}L VT Y.

10 When the pyrazole ring system of formula IXIId
is monocyclic, preferred R? groups' include hydrogen or a
substituted or unsubstituted group selected from aryl,
heterocaryl, or a Ci¢ aliphatic group. Examples of such

_ preferred R? groups include H, methyl, ethyl, propyl, ,

15 cyclopropyl, i-propyl, cyclopentyl, hydroxypropyl, '

" methoxypropyl, and benzyloxypropyl. A preferred R* group
is hydrogen.

When Ring D of formula IIId is monocyclic,
preferred Ring D groups include phenlyl, pyridyl,

20 pyridazinyl, pyrimidinyl, and pyrazinyl.

When Ring D of formula IIId is bicyclic,
preferred bicyclic Ring D groups include naphthyl,
tetrahydronaphthyl, indanyl, benzimidazolyl, quinolinyl,
indolyl, isoindolyl, indolinyl, benzo([b]furyl,

25 Dbenzo[bjthiophenyl, indazolyl, benzothiazolyl,
cinnolinyl, phthalazinyl, quinazolinyi, guinoxazolinyl,
1, 8-naphthyridinyl and isoquinolinyl. '

on Ring D of formula IIId, preferred T-R® or
V-Z-R® substituents include -halo, -CN, -NO;, -N(R)a,

30 optionally substituted Ci.¢ aliphatic group, -OR, -C(O)R,
-CO;R, -CONH(R'), -N(R')COR, -N(R*)COR, -8SO,N(R):,

-N(R*) SO;R, -N(R®)COCHN(R')2, -N(R®)COCH,CH.N(R*)z, and
-N (R®) COCH,CH,CH;N (R*);, wherein R is selected from



25 benzo[ b] t hi ophenyl, indazolyl, benzothiazolyl, cinnolinyl, phthalazinyl,
qui nazol i nyl, quinoxazolinyl, 1,8-naphthyridinyl and isoquinolinyl. On R ng
Dof formula Ill1d, preferred T-R5 or V-Z-R5 substituents include hhlﬁ@ 2635
-CN, -NQ2, -@9@4,)2 30 optionally substituted CL 6 aliphatic qro
-C(O R, SEONH( R4) , - N(R4) COR, - N(R4) CO2R, - SO2N( R4) SCJZR
- N( R6) 000H2N( R4) 2, -N(R6) COCH2CH2N( R4) 2, and - N(R6) OOOHZCHZCHZN( R4) 2,
wherein Ris selected from 21SEP2G5 WA/ 062789 PCT/ US01/ 51031 -151-
hydrogen, Cl-6 aliphatic, phenyl, a 5-6 nenbered heteroaryl ring, or a 5-6
rrenbered heﬂgﬂarogehi. cCy. kngliphhr:‘m,p@eyﬂedaRs SUinembErletmt s include -d,

-Br, - C['%I‘% 5 % %gg\l h he 0BG i NHSO2Me, 5
- NHSC2 Et ) Sft’ﬂr}ﬁil oﬁﬂ‘? ORHS 655 het RRECH2 NHOHS,
- NHOOdH2N( ColdreBpy6F8rre&HEOGUDNECERERE 5 imz@ﬁ,l\'(-@ﬁ) 2§, -CN,

- NHOOCH2 CH2CH2N 2 - NH | | -NH but yl

-NFDOOHZ(NDFW@}(H\C&QHM‘)C Ao °§m€y i ISF)-II{TH%&M&, :

- NHOOCH2 ZCH;IE ho_l 4 NH% H( Gy |phatic) such

as -NHI\/EE:H15 ?% S%g?l g?éﬁ’guc'h as - NE%BiS%prl& Cl 4 |phat|c) such

?sb-tC]VF CI&NHEDCHM%.SFUHCGQHM%t Bl Cd,, -MNEOOCHEN (ﬁﬂ%ﬁﬂ?, i solor0||oy: : or
utyl, an r groups of formula Ii

i nclude - %‘S?gz'ﬁ%ﬁ (C% w %%ﬂh@@éf}%’gﬁéi n each R6' is

i ndependent I-meel(eyébdpfémhymmwiebbﬁeymyl . -RHODCE,; (nidrphelfiada group

Is -CH2-. Preferred forrrulat I 11d conpounds have one or %0 rmrei and nore
preferably ¥, oFECACH:E{mprehelingd-3d) ., -NHCOCH;CHaCH, (morpholin-

10 4-yl), -NHCOz(t-butyl), -NH(C;., aliphatic) such as -NHMe,
-N(C;-4 aliphatic); such as -NMe;, OH, -0{(C;- aliphatic}
gsuch as -OMe, C; aliphatic such as methyl, ethyl,

cyclopropyl, isopropyl, or t-butyl, and -C0;(Ci-4
aliphatic).

15 . Preferred Q' groups of formula IIId include
-C{R% )z~ or 1,2-cyclopropanediyl, wherein each R® is
'independently selected from hydrogen or methyl. A more
preferred Q' group is -CH;-.

Preferred formula IIId compounds—have one or

20 more, and more preferably all, of the features selected
from the group consis;ting of:

(a) R* is hydrogen, alkyl- or dialkylamino,-
acetamido, or a C,;.; aliphatic group; '
(b) RY is T-R’ or L-Z-R’, wherein T is a valence bond

25 or a methylene and R® is -R, -N(R%Y)a2, or -OR;

. {e) R is T-(Ring D), wherein T is a valence bond or
a methylene unit and wherein said methylene unit
is optionally replaced by -0-, -NH-, or -S-;
(d) Ring D is a 5-7 membered monocyclic or an 8-10
30 membered bicyclic aryl or hetercaryl 'ring; and
(e) R? is -R or -T-W-Rf and R* is hydrogen, or R?® and
' R?' are taken together to form an optionally

substituted benzo ring.



fromthe group consisting of: (a) Re is hydrogen, alkyl- or dialkylam no,
acetam do, or a Cl.4 aliphatic group; (b) RYis T-R3 or L-Z-R3, wherein T is
a valence bond 25 or a nethylene. and R3 is -R -N(R4)2, or -OR (q)5-R1z%45s
T- (Ring D, wherein T is a valence bond or a nethylen | wher ei n

sai d net hﬂ‘%ﬂ’?@‘ﬁ"ﬁ?t is optionally replaced by -0-, -NH ,%éo}éﬂgl(d) Ring D
is a 5-7 nenbered nonocyclic or an 8-10 30 nenbered bicyclic aryl or
heteroaryl ring; and (e) R2 is -R or-182%WR6 and R2' is hydrogen, or R2 and

R2' are taken together to form an gQptionall substityuted benzo ring. 71 SEP
2uui WD 02/ 062789 PCTMPSE1P5¢681Te @W%@f EPrEULeo g8 naavVef fornul a

I11d h I, | ected
e s TR el g, e B tpsbes e <

fromthe group consistin erein T.is .a
val ence bondeleameda foromhyhengrovmp dnsistdsgeofed from-R, -OR,  or, -N0)2,

wherein Ris selectedyffo rogen,, _£1.6 al.iphatic, or.5-6 nber ed
het er ocycl yl , pﬁ%ﬁygr %§n%5%dﬁ§ﬁ§éﬁé§ Hﬂ?ﬂ?%gr3?}B(B)vﬁiePge$§?ﬁfng D)
wherein § is a val-engge &0fsthyléhd GndRRAJLS &1 dcted fwmabemrgd -grNoCyclic or

an 8-10 nenbered bicycli@r@ryl or heteroaryl ring; (d R2is -Rand R' is
hydrogen, wherei.n R P% -BtRder c¥herein i difo gt ecteds TxPmpRYEregemnenyl , a

5-6 menbered heteroagyl éi{&aﬁc'aér@_%E{ﬁgﬁ‘bggedlﬁea@fgém'i cring; (e) L
is -0-, -5-, or -N(R4)-; and
phenyl, or 5-6 membered heteroaryl;

(b) R' is T-(Ring D), wherein T is a valence bond;

10 (c) Ring D is a 5-6 membered monocyclic or an 8;10

membered bicyclic aryl or heteroaryl ring;

(d) R? is -R and R¥ is-hydrogen, wherein R is
selected from hydrogen, C,.¢ aliphatic, phenyl, a
5-6 membered hetercaryl ring, or a 5-6 membered

is heterocyclic ring; '

(e) L ig -0-, -S8-, or -N{R%*)-; and

(£) Q' is ~C{(R%*');- or 1,2-cyclopropanediyi, wherein
each R* is independently selected from hydrogen
or methyl.

20 Even more preferred compounds of formula IIXd
have one or more, and more preferably all, of the
features selected from the group consisting of:

(a) R* is hydrogen methyl, ethyl, propyl,
cyclopropyl, isopropyl, methylamino or

25 acetiﬁido;

(b) RY ie selected from 2-pyridyl, 4-pyridyl,
pyrrolidinyl, piperidinyl, morpholinyl,
piperazinyl, methyl, ethyl, cyclopropyl,
isopropyl, t-butyl, alkoxyalkylamino,

30 alkoxyalkyl, alkyl- or dialkylamino, alkyl- or

dialkylaminoalkoxy, acetamido, optionally
substituted phenyl, or methoxymethyl;



(f) Q is -C(R6")3- or 1,2-cyclopropanediyl, wherein each R6' is

i ndependently sel ected from hydrogen or nethyl. 20 Even nore pref e;f %& Ane
compounds of fornula Ill1d have one or nore, and nore preferably al 'fz'“t*‘Ple
features selected fromthe group consisting of: (a) R=is hydrogen rrethyl
ethyl, prdRP20628)c| opropyl, isopropyl, methylamino or /é ?ﬂﬁﬂ (b) RY
i's sel ected from 2-pyridyl, 4-pyridyl, pyrrolidinyl, piperi d| nyl ,

nor phol i nyl, piperazinyl, nmethyl, ethybz-cyclopropyl, isopropyl, t-butyl,
al koxyal kyl am no, 30 al koxyal kyl, al kyl- or dial kylam no, alkyl- or

di al kyl am noal koxgc:) aéen.aan(ercg)tD)onatHe;remulrsnstatv@ll yibondrand

met hoxynmet hyl ; L SLE 627 /US01/ 31 -153- (c) RlLis T-
(Ring D), wher ei n T k‘g' ga:"%n%(e)g “%?d:egr % 18 é ’é ered aryl or
heteroaryl ring, whehifgh whegein lmngou: qrsabbh&ubuyt siegt ithtdd one to two

groups selected from-hal o, -CN, -N-(R4) 2; OEKI onal lf&a
substituted-Cl.6 ali WAkR enar‘aﬁptwa G?QWRG‘IB ) @R -N (R9)

S2R, -Ng(R6) COCH2 ( R{p2 C(Atgg,,cg%ggylg&% R4) 2; (d) R is
hydr ogen or a substﬂ_%tb'%d or{ u?ﬁsub?tﬂtu eg' é a |p atic: and L is -0-,
-5-, or -NH; and (eliphatic gmhd, -RRyr e<OBRAt+CANE(RIPounds of formul a

I11d are shown bel O‘-’-“N‘(ﬂ‘)-l&lﬂ, -%(R‘)Sozk, ~N (R®) COCH,CH,N{R*) 2, or -

-N (R®) COCH,CH,CH,N (R*) »;
(d) R* is hydrogen or a substituted or unsubstituted
10 C;.¢ aliphatic; and L is -0-, -8-, or -NH-; and

(e) Q' is -CHa~.
Representative compounds of formula IIId are
' shown below in Table 8.

Table 8.

]

Ph ‘ - Ph

Me’(;:ifo X ue’fll:"Nkfo < . l\deO
15 QD

ITid-1 . IIIg-2 ITId-3

Ph
HN HN . HN
B A
L_o A _S A_S
Aag g whidag

IIId-4 IIId-5 - I1Id-6



10 Table B. I11d-1 111d-2 111d-3 MIIld-4 I11d-S111d-6 1 21 SEP 20'5 WO
02/062789 111d-10 111d-13 111d-16 -154 111d-11 Ph I11d-14 I11d-17 )
PCT/ USOL/ 51031 F I11d-12 Me HN "N Me NOO I 11d-15 Me ' HN H ' NG Me? 1 SEP 2055
WO 02/062789 PCT/US01/51031
~154-
Oz Ph g
HN H

J[§;~,31[:1. Me NJ\’O1[:]\ ,E%:vaxt::L
II1d-7 IIId-8 I11d-9

Me Me Me
=~
<IN < a0
fn fw fn
Et Nd\fatjj Et Nd\’oi:j Et NJ\IOT::L
3
II1d-10 IIId-11 IT18-12

Me Ph Me

HN'QH-I HN QH HN‘Q‘l H
A ,mﬁbau. Mem,o@u

Me Me
ITIg4-13 IIId-14 IIId-15
Me O

H HN £

Nho;,ﬁigijoizjkm | ’[*)\'01::10 Me INE:TJ;:?

IIId-16 IIId-17 IIId-18



Cl 111d-18 21 SEP 2055 WD 02/062789 111d-19 111d-22 -155 111d-20 I11d-23
PCT/ US01/51031 Me I11d-21 Me | Et NI111d-24 In another enbodi nent hig
invention provides a conposition conprising a conmpound of formul aZd1 %ﬁh
a pharmaceutically acceptable carrier. Another aspect of this invention

rel ates t VQ02%2W8t hod of treating or preventing an Aur oP@UYSHEHBLt ed

di sease with an Aurora-2 inhibitor, which nmethod conprises admnistering to
a patient in need of such a treatnen%lssiherapeuticaIIy ef fective anmount of

a conpound of formula Il1d or a pharmaceutical conposition 10 thereof.

Anot her aspect of this iMvention relates,to a method of inhibiting Aurora-2
activityin a patient, ‘Eirnch nmet hod co ses adm ni steri to the patient a
conmpound of formula a conp05|t OINHconpri si ng sai #B5 compound.

Anot her aspect ofMblils,igpvention rel to a nethod eatlng or
preventing a GSK-‘% N at | sease ;

IIId-19 IIId-20 IIId-21

Me . Me

m‘ﬁﬁi HN'C:FH i-m‘l:kq "
Me’f;":er E‘I:%@ Et’(l:' h

IIIgd-22 ITId-23 IIId-24

In another embodiment, this invention provides
a composition comprising a compound of formula IIId and a
pharmaceutically acceptable carrier.

Another aspect of this invention relates to a

5 method of treating or preventing an Aurora-2-mediated
disease with an Aurora-2 inhibitor, which method
comprises administering to a patient in need of such a
treatment a therapeutically effective amount of a
compound of formula IIId or a pharmaceutical composition

10 thereof.

Another aspect of this invention relates to a
method of inhibiting Aurora-2 activity.in a patient,
which method comprises administering to the patient a
compound of formula IIId or a composition comprising said

15 compound. . . '
. Another aspect of this invention relates to a
methSd of treating or preventing a GSK-3-mediated disease
with a GSK-3 inhibitor, which method comprises

administering to a patient in need of such a treatment a



with a GSK-3 inhibitor, which nmethod conprises admnistering to a patient
in need of such a treatnent a 21 SELP 2~"a WD 02/ 062789 PCT/US01/51031 - 156-
therapeutical ly effective anount of a conpound of fornula iiid or @qrp 708
pharmaceuti cal conposition thereof. One aspect of this invention relates to
a et hod Y@ O¥RMACi ng gl ycogen synthesis and/ or | oweri nBCT/BSBSYBY | evel s
of -gl ucose-in a patient-in need thereof, which nethod conprises

adm nistering to the patient a tkmﬂeu&ggically ef fective anobunt of a
conmpound of forrmula |I11d or a pharmaceutical conposition thereof. This

met hod i s exngiapehyivabiyl efpectivbaincungabifeat eompOudd obheforimilzod rel at es
to |nh|b|t|ﬁ§ithe prodgctlon of h%perphos horylated Tau protein, which is
useful in 14 Ry 8- PRREMRGGUEHER SRAMOFRRESAE: ner' s di sease.

Anot her net hod rel at eémgoag?gé@éf r&l@g_nvgggggﬂoggig{._égnt@f S-catenin,
which is useful for 15 tre ng schi zophreni a. Another aspect of this

i nvention raeshed of enhancing gﬁv¢oﬁﬂnbﬁwnﬁgeesﬁ-andéorvl@werxnga patient,

whi ch th | atient of fornmula
I11d or rrg cg’ﬁ'p%%nplag%féonp%%%%%sgf dazﬁa%gﬁf} ung. nﬁﬁgt%&#hod relates to
i nhi biting A:m@hamathad @l@ﬁw@ﬁ iadmmbne&ihgotagtnal paeigte,a whi ch net hod
conpri ses contactln %%fé¥é§§ sa e with the Aurora-2 or _GSK-3

i nhi bitor othGPRﬁP eﬁflEaF°EBﬂ$B§|?§(ﬁP§NHéPeof in an

amount  ef f aatriavert & pﬂ%éeﬂ&ﬁpu&n@bs%&ﬁ thaebop! thg4forementioned
met hods directed to the inhibition of Aurora-2 or GSK-3, or the treatnent
of method is especially useful for diabetic patients.

10 Another method relates to inhibiting the pfoduction of
hyperphosphorylated Tau protein, which is useful in
halting or slowing the progression of Alzheimer’s
disease. Another method relates to inhibiting the
phosphorylation of P-catenin, which is useful for

15 treating schizophrenia.

Another aspect of this invention relates to a
method of inhibiting GSK-3 activity in a patient, which
method comprises administering to the patient a compound
of formula IIId or a composition comprising said

20 compound.

Another method relates to inhibiting Aurora-2
or GSK-3 activity in a biological sample, which method
comprises contacting the biological sample with the
Aurora-2 or GSK-3 inhibitor of formula IIId, or a

25 pharmaceutical composition thereof, in an amount
effective to inhibit Aurora-2 or GSK-3.

Bach of the aforementioned methods directed to
the inhibition of Aurora-2 or GSK-3, or the treatment of
a disease alleviated thereby, is preferably carried out

30 with a preferred compound of formula IIId, as described
above.

Another embodiment of this invention relates to

compounds of formula IVa:



a disease alleviated thereby, is preferably carried out 30 wwth a preferred
conpound of fornula Il11d, as described above. Another enbodinent of this
invention relates to conpounds of fornmula |Va: 21StrP2C5 WO 02/ 06278%°F 2055
PCT/ US01/ 51031 -157 IVa 5 or a pharnaceutically acceptable derivative or
prodrug (HePEWR™9wherein: Z1 is nitrogen or G Re and Z2P¢HUSASIBlen or CH,
wherein one of Z' or Z2 is nitrogen; R= and RY are independently sel ected
fromT-R3 or L-Z-R3, 10 or e and RY ai®s7{aken together with their
intervening atons to forma fused, unsaturated or partially unsaturated,
5-7 nmenbered ring having 0-3 ring heteroatons sel ected.from oxygen, sulfur
or nitrogen, wherein each substitutable ring carbon of said fused 15 ring
formed by e and RY is independently ﬁ%psti uted by oxo, T-R3, or L-Z-R3,
and each substitutable ring nitroge idring formed by R* and RY is

i ndependent |y substituted by R4; Rl isggg‘h‘\g D); 20 Ring Dis a 5-7°
menber ed nonocyclic ring or 8-10 nenbHENM bicyclic ring selected fromaryl,
heteroaryl, heterocyclyl or carbgeycl said heteroaryl or heterocyclyl
ring having 1-4 ring heteroatons se 2 from nitrogen, oxygen or sul fur,
wherein each 25 substitutable ring of Ring Dis independently
substituted by oxo, T-R5, or V-Z-R5, S8cR' substitutabl e ring nitrogen
of Ring Dis independently substitutﬁgaby - R4;

5 or a pharmaceutically acceptable derivative or prodrug
thereof, wherein:
z' is nitrogen or C-R® and Z* is nitrogen or CH, wherein
one of z! or %* is nitxogen;
R* and R are independently selected from T-R’ or L-Z-R’,

10 or R* and RY are taken together with their intervening
atoms to form a fused, unsaturated or partially
unsaturated, 5-7 membered ring having 0-3 ring
hetercatoms selected from oxygen, sulfur, or nitrogen,
wherein each substitutable ring carbon of said fused

15 ring formed by R* and RY is independently substituted
by oxo, T-R’, or L-Z-R’, and each substitutable ring
nitrogen of said ring formed by R* and RY is
‘independently substituted by R%;

R! is T-(Ring D);

20 Ring D is a 5-7 membered monocyclic ring or 8-10 membered
bicyélic ring selected from aryl, heteroaryl,
heterocyclyl or carbocyclyl, said heteroaryl or
heterocyclyl ring having 1-4 ring heteroatoms selected
from nitrogen, oxygen or sulfur, wherein each .

25 substitutable ring carbon of Ring D is indgpendently
substituted by oxo, T-R®, or v-2-R®, and each
substitutable ring nitrogen of Ring D is independently
substituted by -R%;



2 } SEP 2995 WD 02/ 062789 PCT/ USOL/ 51031 -158- T is a valence bond or a Cl.4
al kyl i dene chain; Zis a C2_4 al kylidene chain; Lis -0-, -5-, -SO, -502-,

- N(R6) 502-, -SOZN(RG) -N(R6)-, -CO, -C®2-, -N(R6)CO, -N(R6)C(@)1Q}P2“
-N R6 _N( Rg) SO2N- ( R6 -N(R6) N(R6) -, -C(O N N( R6
G Ro) 20. WOBHGIRS ) - O RS) 250", G Rb) 2500 | - O Rb) 2RI M)
- C(R6) 2N( R6) - C(R6)2N(R6)C(O)-, - C(R6) 2N(R6) (O O, - C(R6) =NN( R6) -

-C(R6) =N-O, -C(R6) 2N (R6) N (R6) - .-15€-(R6) 2N (R6) SO2N (R6) -, or 10
-C(R6) 2N(R6) CON(R6) -; R2 and R2' are independently selected from-R
-T-WR6, or TRPsandvel@ncer botidken aoQeh lmdkylidtienehehainnt ervening atons to
forma fuse 5-8' nsat a.t ed or partially unsaturated, ring
havi ng 0-3 ?% [@r’oﬁi% #?%e d from nitrogen, oxygen, or sul fur,

wher ei n eachy, wbsmtu.tsa.bl esokNg- s@;.bonmfgsysgq;.p. fusegmp'mg formed by R2 and
R2' is independent| substltuted by hal o -R, or -V-RG,

and each subst i-NdRa ‘ﬁ’pzTog‘éﬁ(%f) C@avd W%dq(&)ﬁed by R2 and R2' is

20 ind dent I d ; | R, - hal -OR
‘=0 R ¥ e “‘ﬁﬁ‘ﬁ*‘"g PSR IR ST 2R Cm

-N(R4) 2, - CO\( R@(@)N{&‘O@N( ROEZ0) NCRE) +,) @a-'mm-m)-m)zsw (R7) C» (C _6

a:\ll( Eeg? tSiO(Z:?\I( R) %Bﬁ%’gﬁ 302%&?%&% Eoﬁﬁ%’%}%gﬁf @ﬁgﬁ%m Y

sel ected from hy:qnéwnbrcan -, 00 (Wi PN w‘suloe)@tpt.eci(nfr)am(géj ected from

Cl 6. aliphatic, aryl het eoaryl ring hav 0.3Q.ring atons, or
a heterocyclyl Fl‘ﬁg)_%\ﬂ ng 5@0)2,55(,?9?15(%) (R n(%s)SOBN(RQ -y Or
10 -C(R®) ;N (R®) CON (R®) - ;

R? and R* are independently selected from -R, -T-W-R®, or
R? and R* are taken together with their intervening
atoms to form a fused, 5-8 membered, unsaturated or
partially unsaturated, ring having 0-3 ring heteroatoms

15 selected from nitrogen, oxygen, or sulfur, wherein each
substitutable ring carbon of said fused ring formed by
.R?* and R* is independently substituted by halo, oxo,
-CN, -NO;, -R7, or -v-R®, and each substitutable r'ing
nitrogen of said ring formed by R?® and R* is

20 independently substituted by RY;

R® is selected from -R, -halo, -OR, -C(=0)R, -CO:R,
-COCOR, -COCHCOR, -NO;, -CN, "‘S(O)R,"S(O)zk, -8R,
-N(R*)z, -CON(R")z, -8O;N(R”);, -0C(=0)R, -N{(R")COR,
~N(R7)€0; (C1.s aliphatic), -N(R')N(R*),, -C=NN(R*),,

25 ~C=N-OR, -N(R")CON(R")., -N(R’)SO:N(R")z, -N(R*)SO;R, or.
-0C (=0} N(R") 2

each R is independently selected from hydrogen oxr an
optionally substituted group selecte’é from Cj.¢
aliphatic, Cs.10 aryl, a heteroaryl ring having 5-10

30 ring atoms, or a heterocyclyl ring .having 5-10 ring

atoms;



atons; | 21 SLP 215 WO 02/062789 PCT/ US01/51031 -159- each Ris

| ndependently selected from-R7, -COR7, -CQ2(optionally substituted C3_6
aliphatic), -CON(R7)2, or -SQ2R7; each RS is independently sel ectep §TomM:
-R halo, -OR, 5 -C(=OR -C®2R -COCOR, -NOX2, -CN, -S(OR -SQ2R, -SR
-N(R4) 2, VOORY¥AI82, - SO2N(R4)2, -OC(=O R, -N(R4)COR, - NPRRVRISIGHt i onal |y
substltuted Cl 6 aliphatic), -NRANR4)2, -C=NN(R4)2, -C=NOR

-N(R4) CON(R4) 2, - N(R4) SO2N(R4) 2, - N(R4E8CRR, or - OC( C»N(R4)2; 10 Vis -0-,
-5-, -SO, -S02-1 -N(R6)S02-, -SO2N(R6) - - N(R6) - cmn-mmax
- N( R6) C( O) 0-gack N('R&ECLhIABIndentNREESERNERS From- m%)ﬂdlﬁ) = (O N(Ro) -

- G Ro) 2502 Rey 0 ETHSRANHG PUBSTAtubeR e Addpiagl o) 2%9‘%% [BNers) q 90

- C( R6) =NI\( R6) or - E656) —N- O, - C(R6) 2N( R6) N(R6) -, - O(R6) 2N( R6) SO2N( R6) -, or
-C (RB) 2N ( cggl Wis -C(R6)2 C(R6)28— - O Re) 280-
- C( R6) 2802- eacIC( ﬁes&ﬂﬁmdenﬂc( R@)lm(tﬁé) romceR, hag®. -OR) - O( R6) OC( O -

& F0) S0 ™ Pkt B ORI bR . SROLE) B DS -0 PR )

- C( R6) 2N( R6) mm&)};, eCON(RN(z%)- O:hé@R?thG-wcs(:OidEpeNdaﬁNQR,sel ected from
ot oups on t he  sXR R GRE G S et er bl alBRAG IO i Ul ogen atom
to forma 5-6 rERENE® el erReAR]) ; or-diat-ORaFNI(RT €W (R*) 2,

-N(R*)SO.N(R*);, -N(R*)SO;R, or -OC(=0)N(R*%)j;

10 -V is -0-, -8-, -80-, -80,-, -N(R%)SO;-, -SO,N(R®)-,
-N(R®)-, -CO-, -CO;-, -N(R®)CO-, -N(R®)C(0)O-,
-N(R®) CON(R®) -, -N(R®)SO.N(R)-, -N(R®)N(R®)-,
-C({O)N(R®) -, -OC(O)N(R®)-, -C(R®);0-, ~C(R®).;S-,
-C(R®)380~, -C(RF)380z-, -C(R®).80.N(R®)-, -C(R®)N(RS)-,

15 -C{R%)N(R®)C(0) -, -C(R®)2M(R%)C(0}O-, -C(R®)=NN(R®)-,
-C(R)=N-0-, -C(R®).N(R®)N(R®)-, -C(RS).N(R®)SO.N(RS)-, or
-C(R®) ;N (R®) CON (R€) -; ‘

W is -C(R®);0-, -C(R®)28-, ~C(R®);80-, -C(R®);S0.-,
-C(R®) ;SO.N(R®) -, -C(R®),N(R®)-, -CO-, -CO;-,

20 -C(R®)0C(0)-, -C(R®)OC(O)N(R®)~, -C(R®).N(R®)CO-,
-C(R®):N(R®)C(0)0O-, -C(R®)=NN(R®)-, -C(R®)=N-O-,
-C(R°)N(R®IN(R®) -, -C(R®),N(R®)SO.N(R®)-,

—C(R®) ;N {R®) CON(R®) -, or -CON(R®)-;
each R® is independently selected from hydrogen or an

25 optionally substituted C;., .aliphatic group, or two R®
groups on the same nitrogen atom are taken together
with the nitrogen atom to form a 5-6 membered
heterocyclyl or heteroaryl ring;

each R’ is independently selected from hydrogen or an

30 optionally substituted Cj_ aliphatic.group, or two R’
on the same nitrogen are taken together with the
nitrogen to form a 5-8 membered heterocyclyl or

heteroaryl ring; and



each R7 is independently selected from hydrogen or an 30 optionally

substituted C1_6 aliphatic group, or two R7 on the sane nitrogen are ’t_akr%rg
together with the nitrogen to forma 5-8 nenbered heterocyclyl or 21 SEP 288
S

heteroaryl ring; _and 21 SAP 2 9a WO 02/062789 PCT/US01/51031 -160- R8 i
sel ected YB3 0, -OR -C(=O R -CRR -COCOR, - NOBCTURYYS103& o R
-S2R, -SR -N(R4)2, -CON(R4)2, -S02N(R4)2, -OC(=O)R, .- N( R4) COR,

-N(R4) C02(optionally substituted ClL 6-H0phatic), -N(R4A)N(R4)2,-C=NN(R4)2, 5
-C=N-OR - N( R4) CON(R4) 2; - - N( R4) SO2N(R4) 2, - N( R4) S2R, or - OC( =0) N( R4) 2-
Preferred riRigisfepheates FrommR.REade, f oPRul o€ (+QWRi mI%Be aCBCORG-, or

7- menber ed unsagAr at ed: or tia ungat ur rin iyng 0-2

het eroat oms, 1 (\Blﬁderglﬁﬁ sg'i(gil 7/ %b%kl'ngglﬁé o%i(lﬁ?ﬁél I gogsgs)t’i'tut ed. This
provi des a bi cyS0MAR') 510 OGE=ENR; 0oRNERDICTR ,a -p(R’ PitoL(optilogalPyef er r ed

Pa C 1va F 1 vasetRged e o foaas o N h (882 socrf R,y @ B 1VarE
5 -C=N-OR, ~-N(R')CON.{(R*);, --N(R?*)SO,N(R*);, -N(R')SO;R, or
-0C(=0)N(R") ;.
Preferred rings formed by R* and RY of formula
IVa include a 5-, 6-, or 7-membered unsaturated or
_ partially unsaturated ring having o-é heteroatoms,
10 wherein said R*/RY ring is optionally substituted. This
provides a bicyclic ring system containing a pyridine
ring. Preferred pyridine ring systems of formula IVa are

shown below.

oz R®
|-|Njir§m;l v | S
ocr . O f
z'lJ\S -ﬂ1 Z1'J\‘55, Z1’J\£9’
IVa-A  IVa-B IVa-C

o S, 4
S22 RN 22 g2
g I z1'J\ Js’ (IZ:'J\ ng <:fz;J\ Sg-'

HN}L? HN}Q-? | HN}!?
m‘if Ch\; Sy

Iva-J IVa-K Iva-L



lva-P -161 I Va-R I Va-W More preferred pyridine ring systens of formula |[|Va
I nclude IVa-A, IVa-B, IVa-D, |IVa-E IVa-J, IVa-P, and |Va-V, nost
preferably | Va- A, |Va-B, IVa-D, IVa-8, and 1[Va-J. Even nore preferrpaSep 2G5
pyridine ri ng stens of 5 fornula |Va are those descri bed above, wherein Z1
is nitrod¥® %?%7322 is CH Preferred R' groups of formul BCTABIYSEBE yde

hydr ogen, al kyl - or dial kyl am no, acetam do, or a ClL.4 aliphatic group such
as nmethyl, ethyl, cyclopropyl, or 10-i&bpropyl. Preferred RY groups of
formula I'Va include T-R3 or L-Z-R3 wherein T is a val ence bond or a

met hylene, Lis -0-, -8, or -N(R)-, - -CO and s -R -N(R) 2,
or -OR Exanples of ﬂﬂéﬁ rred RS group&mrﬁ Iude 15 2- plINTdyl, 4-pyridyl,
pyrrolidinyl, p|p i d nyI nDrphoI|n razinyl, ﬁ%f%gkz ethyl,

cycl opropyl, - butyl, ox a | am no s S

met hoxyet hyI am nogj | kyl such i met hyI gtjgggxyet hyl ,

al kyl - or dlalkylanln h as et hyl am or di nettyyl am n®, al kyl - or

di al kyl am noal koxy such-as 21 SEP 2005 MD 02/ 062789 PCT/ US01/ 51031 -162-

di met hyl ami nopr opyl ox@Va~-Ecet ani do, opti EWatRy substit ut edVapi¥enyl such as
phenyl or hal o-substituted phenyl. The ring formed when the R' and RY groups
of formula |IVa are taken together may be substituted or 5 unsubstituted.
Suitable--substituentstgincIude.-R, hal o,

More preferred pyridine ring systems of formula
Iva include IVa-A, IVa-B, IVa-D, IVa-E, IVa-J, IVva-P, and
IVa-V, most preferably IVa-A, IVa-B, IVa-D, IVa-E, and
IVa-J. Even more preferred pyridine ring systems of

5 formula IVa are those described above, wherein 2! is
nitrogen and 2? is CH.

Preferred R* groups of formula IVa include
hydrogen, alkyl- or dialkylamino, acetamido, or a C;-4
aliphatic grmif: such as methyl, ethyl, cyclopropyl, or

10 isopropyl.

Preferred RY groups of formula IVa include T-R?
or L-Z-R® wherein T is a valence bond or a methylene, L is
-0-, -8-, or -N(R") -, -C(rR®);0-, -CO- and R® is -R,
-N(R%*),, or -OR. Examples of preferred RY groups include

15 2-pyridyl, 4-pyridyl . pyrrolid.inyl, piperidinyl,
morpholinyl, piperazinyl,‘ methyl, ethyl, cyclopropyl,
isopropyl, t-butyl, alkoxyalkylamino such as
methoxyethylamino, alkoxyalkyl such as methoxymethyl or

_ wmethoxyethyl, alkyl- or dialkylamino such as ethylamino

20 or dimethylamino, alkyl- or dialkylaminoalkoxy such.as



-Q(CH2)2_4-N(R4)2, -Q(CH2)2-4-R -OR, -N(R4)-(CH2)2-4-N(R4)2, -N (R4) -
(CH2) 2 4-R -C (=0 R -C2R, -COCOR, -N2, -CN, -S(OR, -S2R, -SR
-N(R4) 2, -CON(R4)2, -SO02N(R4)2, -CC (=O R, -N (R4) COR, -N (R4) CP15tP 2005
(optionally substituted -6 10 aliphatic), -N(R4)NR4)2, -C=NN(R4)2,
CC=N-OR WORWHSIBIN R4) 2, - N(R4) SON(R4) 2, - N(R4) SO2R,  oFCTURSHEIRY N(Ra) 2, R
and R4 are as defined above. Preferred R'/RY ring substituents include
-halo, -R -OR -COR, -CO2R, -CON(R4}®e2--CN, -(QCH2)2-4- N(R4)2
-Q(CH2)2-4-R, , -NO2 15 -N(R4)2, -NRACOR, -NR4SO2R, -S02N(R4)2 wherein Ris
hydr ogen or @me&pwﬂan&npgrmxmtmt@meoal Dpha?né1§Yoﬂlﬁ°St e and R2'
groups of f qge ed ring, thus
provi di ng a(yhbl ﬁchxghp?%gmeﬁgﬁ% S tﬁp%%taeuﬁgég#ﬁe;L ng. 20 Preferred
fused rings include b¥heorimyrfamed when dhe R’éra:hch Ri’agtrbapbyoﬂnsat ur at ed

6rrenberedc rbo |l‘qgrln Thesea exe fle&PQ{: ollowngforrrula
lva conpou %r el’ﬁ H‘G ‘Eyﬁ gLitped 8Ktem 21 SEP
2005 VO g2/ Qﬁ%&%&@iﬁea@o1/@%14%@&%@5&%%19%tu@ntzfaw the R2/R

fused ring of formula |IVa include one or nore of the f ol 'owi n - hal o,

-N(0) 2, -Cl -0 (§FYd-4 N B 4, 1= 6FHall yla-R, NEDR, @T(Rii-z(CHaHeym(Rmoe CN, -S®2
- SO2NH2, N(E([ﬁﬁ ) 2S0 4 Cl. I kyl), -C(O NH2,
and - CO(CI 4 8 “ﬁ%mﬁ'e'?lgl n téglgb %l Zédgf%k ' ?"al ght', branched, or

cyclic al kyl-sfoo@p. M.er-m,y —N(Rﬁb. (Ccon(afk,yl )-sg’amm Jizs methyl. Wen the
Phci ude: hydr S53E00Rr o RIEER e MYRe| Con RpEBRR Y Lipe bt R B from
aryl, 10 aliphatic), -N(R‘)N(R‘)z, -C=NN (R?) 2, -C—N OR,
-N(R*) CON(R*),, -N(R*)SON(R'),, -N(R*)SO;R, or
~0C(=0)N(R*)2, R and R* are as defined above. Preferred
R*/RY ring substituents include -halo, -R, -OR, -COR,
-CO;R, -CON(R');, -CN, -O(CHz)2.(-N(R*);, -O(CH:)24-R, , -NO:
15 -N(R')2, -NR'COR, -NR'SO;R, -SO.N(R'); wherein R is hydrogen
or an optionally substituted C,.¢ alipha‘tic group. '
The R* and R* groups of formula IVa may be
taken together to form a fused ring, thus pr_oviding a
bicyclic ring system containing a pyrazole ring.
20 Preferred fused rings include benzo, pyrido, pyrimido,
and a partially unsaturated 6-membered carbocyc¢lo ring.
These are exemplified in the following formula IVa
compounds having a pyrazole-containing bicyclic ring

system:
HN o N O
= = =
R 2 NH NH N _ N
A ., =N =N =N =N
S-Hl r ’ ¢ and



heteroaryl, or a Cl-6 aliphatic group. Exanples of such preferred R2 groups

I nclude H, nethyl, ethyl, propyl, cyclopropyl, i-propyl, cyclopentyl,
hydr oxypropyl, 15 net hoxypropyL, and benzyl oxypropyl. A preferred R2'l 3P dif
i s hydrogen. When Ring D of fornula IVa is nonocyclic, referred Ring D

groups i nOYQEPPSE®ny|  pyridyl, pyridazi.nyl, pyrinm di SYT7USIYS08Yrazinyl .
20 When Ring Dof formula Iva is bicyclic, preferred -bicyclic Rng D groups
i ncl ude napht hyl, tetrahydronapht hylsid:mdanyl, benzi m dazolyl, quinolinyl,

i ndol yl, isoindolyl, indolinyl, benzo[b]furyl, benzokp]thiophenyl,

i ndazol yl , benzot hi azBrsfermsd GubssiiitmgntspbhnhthazZRIAR®, fudeshzdngnyl |

i | i v dinyl i i noL4 nvl. Ring D of f |
IVaOxezoL Pl orfuta AEA LN tone” B RBPEMEEOLAL ke f B3 P B Tormit @
ol e ot st Sty o AT 2
- N( R6) 000H2RANL 3, :MGOBMN( : )2',302%1-3- Jo0oEOM BN RA) 2,
wher ei i d d Cl- iohat i o |, a 5-6 nenbered

® e 2805 OB BEESS S Aadb, (ol aaRmn) CLIGlORARL BLpRFLY . @ B0 TeRbere

21 SEP 2005 WO 2789 P / 510 -164- heteroaryl ring, or a 5-6
menber ed het-€{O¢NE: i @nd n§O (Chiar alkylf.cwheder8 thest{Ciuwadkylindsude -d ,

NSO2EL, NSRS BREhedy SO AL oy, PiSteaiilio Vo

- NHCOCH2N( Cltzle- 80)-CHd3 ky 1) NgPOGH2 s GriBg Ryl . - NHCOCH2 CH2N( CH3) 2,

NEOEGEOEN GE) g Mt oot SEL P, v 1o

- NHOOOHZ 6H2 ddbbpEPD@) ipreferred R* groups include hydrogen or a
substituted or unsubstituted group selected from aryl,

- heteroaryl, or a C,.¢ aliphatic group. Examples of such
preferred R* groups include H, methyl, ethyl, propyl, .,
cyclopropyl, i-propyl, cyclopentyl, hydroxypropyl,

15 methoxypropyl, and benzyloxypropyl. A preferred R*' group
is hydrogen. .

When Ring D of formula IVa is monocyclic,
preferred Ring D groupe include phenyl, pyridyl,
pyridazinyl, pyrimidinyl, and pyrazinyl.

20 When Ring D of formula IVa is bicyclic,
preferred bicyclic Ring D groups include naphthyl,
tetrahydronaphthyl, indanyl, benzimidazolyl, quinolinyl,
indolyl, isoindolyl, indolinyl, benzo[b]furyl, ‘
benzo[blthiophenyl, indazolyl, benzothiazolyl,

25 c¢innolinyl, phthalazinyl, quinazolinyl, gquinoxazolinyl,
1, 8-naphthyridinyl and isoquinolinyl.

on Ring D of formula IVa, preferred T-R® or V-Z-
R® gubstituents include -halo, -CN, -NOz, -N(R%).,
optionally substituted C,.¢ aliphatic group, -OR, -C(O)R,

30 -CO;R,. -CONH(R'), -N(R*)COR, -N(R*)COR, -SO;N(R%),,
~N(R*)SOR, ~N(R®) COCHN(R*);, -N(R®)COCH,CHN(R'),, and
-N (R) COCH,CH,CH,N (R*) 3, wherein R is selected from
hydrogen, Ci-¢ aliphatic, phenyl, a 5-6 membered



4-yl), -NHCO2(t-butyl), -NH(Cl.4 aliphatic) such as -NEMe, 10 - N(Cl 4
aliphatic)2 such as -Nwe2, OH -Q(Cl 4 aliphatic) such as -QOw,

al i phatic such as nethyl, ethyl, cyclopropyl, isopropyl or t- butyIZ 1 R0
-cC(C1_4 al |&hat|c) Pref erred R groups of for mul a | Va,_ _when present,

i ncl ude TRWORMIY N(R4) 2. Exanples of preferred R ncIEﬁ'gU%{sﬁ?F et hyl ,
NH2, NH2CH2CH2NH, N(CH3) 2CH2OH2NH, N( CH3) 2CH2CH2O, (pi peri di n=l -yl )CHZCHZO,
and NH2CH2CH2O. Preferred formul a | Va-te4pounds have one or nore, and nore
preferably all, of the features selected 20 fromthe %roup consi sting of:
(a) R is hﬁ#"&}'@#ﬂél King, ofr de oF «§ Imgmbezed hesexaryelierringsl- 4 aliphatic

group and é‘d%\f—éﬁ&é‘ilﬂi sﬁﬁ%@ﬁ gn@lar ea(lf,fncq3 (}. Of_cfy, net hyl ene

and R3 is - aken t'ogét'her With their
i nt erveni ng e&aomscomﬂ.f o-rGOMMarsed:OMtat uNH{,ed-NHACpar-NHSDLMe, unsat ur at ed

5-6 rrerrbered [i - hete at lLected f sul fur,
ni trogen, C{%EE f‘r’PE’PQK %@2#589%@ i)f a‘ﬁ&%s‘ed ring
forned bg e amto%ﬁmg,ndmbdzﬁmteb,&uhﬁscﬁ It eqHRo , or.L-Z- RB,
and each substitutable ri n? ni trogen of sai 21 SEP 005 02/ 062789

or

PCTI US01/ 51 03HCOCEZCHN (£3> CHa(#2R(CH ) 2, ndepende‘nt ly substituted
T Pk ety O iy RS ot 1
yl), -NHCOCH;CH;(morpholin-4-yl), -NHCOCH,CH;CH;(morpholin-
4-yl), -NHCO;(t-butyl), -NH(C;., aliphatic) such as -NHMe,
10 -N(C,., aliphatic):; such as -~NMe;, OH, -0(C;.; aliphatic)
such as -OMe, C;., aliphatic such as methyl, ethyl,
cyclopropyl, isopropyl, or t-butyl, and -CO,(C;-4
aliphatic).
Preferred R® groups of formula IVa, when
15 present, include R, OR, and N(R%‘);. Examples of preferred
" R® include methyl, ethyl, NH., NH,CH,CH,NH, N(CH,).CH,CH,NH,
N (CH;) ;CH,CH,0, (piperidin-1-yl)CH,CH.0, and NH;CH,CH.O.
Preferred formula IVa compounds have one or
more, and more preferably all, of the features selected
20 from the group consisting of:
‘ (a) R* is hydrogen, alkyl- or dialkylamino,
acetamido, or a C;4 aliphatic group and RY is
T-R?® or L-Z%-R?, wherein T is a valence bond or a
methylene and R?® is -R, -N(R%'),;, or -OR; or R* and
25 RY are taken together with their intervening
atoms to form a fused, unsaturated or partialily
ungaturated, 5-‘6 membered ring having 0-2
hetercatoms selected from oxygen, sulfur, or
nitrogen, wherein each substitutable ring carbon
30 _ of said fused ring formed by R* and RY is
independently substituted by oxo, T-R?, or L-Z-
R?}, and each substitutable ring nitrogen of said



menbered bicyclic aryl or heteroaryl ring; and (d) RRis -Ror -T-WR6 and
R2' is hydrogen, or R2 and Ra' are taken together to forman optionally
substituted benzo ring. 10 More preferred conpounds of fornula |IVa haviEPr 8ie
or nore, and nore preferably all, of the features selected fromthe group
consi stindvQ92/06382 (5) RY is T-R3 or L-Z-R3 wherein T is BEWEIMWAL bond or a
net hyl ene and R3 is selected from-R -OR or -N(R4)2, wherein Ris

sel ected from hydrogen, C1.6 aliphat+té5er 5-6 nenbered heterocyclyl,
phenyl, or 5-6 nmenbered heteroaryl; or R' and RY are taken together with
their intervening atsheg farmest byaRieand, Rhyisi dodependemehyo, cycl ohexo, 20
cycl ohepto, thieno, pj ol kM dazo ring., wherein each
substitutable ring cg{rﬂg%#%%;&albynfbsed ring formed by k' and RY is -

i ndependently sudt Rt ledr-RiagoD) T- WRerainlTZiRY arlemeec bondubst i t ut abl e
ring nitrogen of said ri formed .25 by R and RY is independently
substituted by R; f‘b‘ﬁ‘e%%lieé‘eﬂm(l ifng D), wherein T is a val ence bond, and
Ring Dig a 5-6 nRiybriagd PO H T aimbdired mbHoBPaPes el i Vi aryl or
heteroaryl ring; (c) . is -Rand R2' is hydrogen, wherei'n Ris 30 selected
from hydrogen, Cl_6 w¢pharad bicysdig aryl srcheeesnamd mdmsroandl ring, or a

5-6 membered heét | Co g, ang_ 24 0 ; 7 €T/ 1)501/ 51031
reThered neloprey o g 44 SHE 000 W 08 RO

-166- (d) R3 is selected from-R S
sel ected from hydrogeh, af #aken together to form an optionally

substituted benzo ring.

10 More preferred compounds of formula IVa have
one or more, and more preferably all, of the features
selected from the group consisting of:

(a) RY is T-R® or L~Z-R® wherein T is a valence bond
or a methylene and R® is selected from -R, -OR,

15 . or -N(R');, wherein R is selected from hydrogen,

Ci1-¢ aliphatic, or 5-¢6 membered heterocyclyl,
phenyl, or 5-6 membered heteroaryl; or R* and R¥ -
‘are taken together with their intervening atoms
to form a benzo, pyrido, cycleopento, cyclohexo,
20 cyclohepto, thieno, piperidino, or imidazo ring,
wherein each substitutable ring carbon of saigl
fused ring formed by R* and RY is independenfly
gubstituted by oxo, T-R?, or L-%-R?, and each
‘substitutable ring nitrogen of said ring formed
25 by R* and RY is independently substituted by R%;
{b) R* is T-(Ring D), wherein T is a valence bond,
and Ring b is a 5-6 membered monocyclic or an 8-
10 membered bicyclic aryl or hetercaryl ring;
(c) R* is -R and R*' is hydrogen, wherein R is
30 selected from hydrogen, C;-¢ aliphatic, phenyl, a
5-6 membered heterocaryl ring, or a 5-6 membered

heterocyclic ring;and



al i phatic, or 5-6 menbered heterocyclyl, phenyl, or 5-6 nenbered
heteroaryl, and L is -0-, -5-, 5 or -N(R4)-. ... Even nore preferred
conpounds of formula Iva have one or nore, and nore preferably all?16fP 0}é
features selected fromthe group consisting of; (a) R=is hédrﬁﬁFn met hyl ,

ethyl, pr&¥RA2638 cyciopropyl, isopropyl, nethylam no orf and RY
IS rsel ect ed from 2-pyridyl, 4- pyridyl, pyrrol I di nyl, piperidinyl,
nmor phol i nyl, pi perazi nyl, methyl, ethyée-cyclopropyl, isopropyl, t-butyl,

alkoxyalkylanlno 15 alkoxyalkyl al kyl - or dlalkylanlno aIkyI or
di al kyl am noal koxXy) SEeiamd@ct@;dt froml FR, shbioj t tQRd qme-tNy(R ) or

met hoxynet hyl ; or R re t n to ethe th th I nt erveni ng

atons to forma benzgﬁeﬁ§+?§%%' gF% Fﬁb el éﬁg% %§§ ring, wherein
said ring is optionahiyphstist ldxuseﬁ wemberbal netefbcycﬂi;l - gHRny1GO2R,
CON(R4) 2, -CN, o(CHZ)24N(R4)2 ACH2)2-i-R, -NX -N(R4)2 - NR4COR,
-NRASO2R, or - SC2N( Ra¥ 25 'Weﬁmeﬁ?éﬁéen%‘ﬂ Ianl%p't‘-?‘ona'lﬂ“y substit ut ed
Cl_6 25galiphatic gppupg(g#yL Rl is T- (Ring D, wherein T is a val ence bond

and Ring Dis a 5-6 ne ered aryl or heteroaryl ring optionally
substituted with one 8venwwore @psferysicesiogpoundm ofaformuleN, IVANCD2, - N(R4) 2,

2, O8O0 VB L5 b S oL o S
(R6) CCCHZCH%Ht@Réb 8elacted) fiidy tHe IRCURClddNsiBéing; o1 SEP 2005 WO
02/ 062789 PCT/US%l/SlQSJ. hydrogen methyl, ethyl, propyl,

10 cyclopropyl, isopropyl, methylamino or acetamido
and RY is selected from 2-pyridyl, 4-pyridyl,
pyrrolidinyl,.piperidinyl, morpholinyl,
piperazinyl, methyl, ethyl, cyclopropyl,
isopropyl, t-butyl, alkoxyalkylamino, -

15 alkoxyalkyl, alkyl- or dialkylamino, alkyl- or
dialkylaminoalkoxy, acetamido, optionally
substituted phenyl, or methoxymethyl; or R* and
RY are taken together with their intervening
atoms to form a benzo, pyrido, piperidino, or

20 cyclohexo ring, wherein said ring is optionally
substituted with -halo, -R, -OR, -COR, -CO:R,
-CON(R%)2, -CN, -O(CH;)2-4-N(R*)z, -O(CHz)z-;i-R, -NO;
-N(R'),, -NR'COR, -NR*SO,R, or -SO,N(R');, wherein
R is hydrogen or an 6ptiona11y substituted Cj.¢

25 "aliphatic group;

(b) R® is T~(Ring D), wherein T is a valence bond and
Ring D is a 5-6 membered aryl or heﬁeroaryl ring
optionally substituted with one or two groups
gselected from -bhalo, -CN, -NO;, -N(RY).,

30 optionally substituted ¢, aliphatic, -oﬁ,

-C(0)R, -COR, -CONH(R'), -N(R*)COR, -N(R®)CO:R,
-SO,N (R%)2, -N(R*)SO;R, -N(RS)COCH,N(R*)a,
-N{R®) COCH,CH.N(R*) 2, or -N(R®)COCH,CH,CH.N(R*),;



-167- (c) R2 is hydrogen or a substituted or unsubstituted group sel ected
fromaryl, heteroaryl, or a C1L 6 aliphatic group, and R2' is hydrogen; and
(d) R3is selected from-R -OR or -N(R4)2, wherein 5 Ris sel ectgql ob P Q005

hydrogen, _Cl 6 aliphatic, 5-6 nenbered heterocyclyl, h?
menber ed %Wg’ﬁ?yl, and L is -0-, -S-, or -NH; and (e (5%1%%9{93

substituted by up to three substltuents sel ect ed from-halo, - 10
-N(R4)2, optionally substituted Cl1_6 aléphatic group, -OR C(O)R COZR

- CONH( R4) , -N(R4)CO? -N (R4) CO2R, -SC2N (R4) 2. -N (R4) SC2R, -N(R6)
COCH2N (R4) 2, - NSRS todrpiuqsmry RlF) azsubstltwef@s)qmmbzmzmm

wherein Ris selecte %ﬁgéﬂg I%T%Q%P&?@ i a56
nmenbered heteroaryl Tin - er erocycl’i c r|
Representati ve corrpoamiiphaﬁldcgrmdpa hﬂd &F e isshydroheh pvand TabI e 9. Table
S, Va2 1Va-3 28 550 2005 MR -R) tBK, &Y .Y wlddedn A 7710
5 - R is-selected from hydrogen, C;.¢ aliphatic, 5-6
membered heterocyclyl, phenyl, or 5-6 membered
heterocaryl, and L, is -0-, -S8-, or ~-NH-; and
{e) Ring D is substituted by up to three
substituents selected from -haleo, -CN, -NOg,
10 -N(R')2, optionally substituted C,-¢ aliphatic
group, -OR, -C(O)R, -CO;R, -CONH(R®), -N(R*)COR,
.--N(R*)COsR, -SO:N(R*')2, -N(R*)SO:R,
-N(R°) COCH:N (R") 2, -N(R®)COCH,CH,N(R*);, or
-N(R‘)COCI-I;CH;CH;N(R‘);, wherein R is selected
15 from hydrogen, C;.¢ aliphatic, phenyl, a 5-6
membered hetercaryl ring, or a 5-6 membered
heterocyclic ring.
Representative compounds of formula IVa are
shown below in Table 9.

Table 9.

e % . ;,_ NH
ﬁbun H HN
X e ey QL
WO OO g
C@\SO N S‘@S" ’\Ej

Iva-1 Iva-2 Iva-3



S NIVa-7 IVa-10 -168 Iva-5 IVa-8 IVa-11 IVa-12 In another enbodi ment, this
I nvention provides a conposition conprising a conpound of formula |Iva and a
pharmaceutically acceptable carrier. Another aspect of this |nvent|pn55p2%5
relates to a 5 nethod of treating or preventing an Auro %@gﬁ gﬁg)?

di sease W24 &1 ora-2 inhibitor, which nethod conpri W R stering to
a patient in need of such a treatnent a therapeutically effective anpunt

of .a conpound of formula |IVa or a phaktéseeutical conposition 10 thereof.
Anot her aspect of this invention relates to a nethod of inhibiting Aurora-2

activity in a patient, ich method co I ses adm ni s ing to the patient
a PCT/US01151031 S 71 2005 WD 02/ 06 89 PCTI USQL/ 5 1 -169- conpound of
formula I'Va or a co 7on conpr|5|n conpound t her aspect of
this invention rela o a method &Nt eat|Hg or ing a
GSK- 3- nedi at ed di § mh@ wmget corrprl ses
adm nistering to - need treat
IVa-4 - 'Iva-5 IVa-6
HN n HN A
N ”
Lo QO NSNS
N N8 S

Iva-7 Iva-8 Iva-9

~Me
H H
HN H HN

) S’G:, CNLSQ Nm_ @s’@we

IVa-10 Iva-11 Iva-12

3

In ancther embodiment, this invention provides
a composition comprising a compound of formula IVa and a
pharmaceutically acceptable carrier.

Another aspect of this invention relates to a

5 method of treating or preventing an Aurora-2-mediated
disease with an Aurora-2 inhibitor, which method
comprises administering to a patient in need of such a
treatment a therapeutically effective amount of a
compound of formula IVa or a pharmaceutical composition
10 thereof. )

Another aspect of this invention relates to a
method of inhibiting Aurora-2 activity in a patient,
which method comprises administering to the patient a



therapeutically effective amount of a conpound of fornmula Eva or a

phar maceuti cal conposition thereof. One aspect of this invention relates to
a 10 nethod of enhancing gl ycogen synthesis and/or |owering bl ood Zl1e5t& Biof
glucose in a patient in need thereof, which nmethod conprises adm nistering
to the patY@MO6A¢ nerapeutical ly effective amount of a LoHPPMRYSL: fornul a
I va or a pharmaceutical conposition thereof. This nmethod 15 is especially
useful for diabetic patients. Another-igethod relates to inhibiting the
production of hyperphosphorylated Tau protein, which is useful in halting
or slow ng tdmmpoog efSsiformuilaALVacones 'compbissidasm canprieingesdbd rel at es

to inhibiting the 20 phosphorylation of O catenin, which is useful for
treating sc i a. Another aspect of this invention relates to a

nmet hod of inhibiting GHstheaChbpeét of tthitAtirfiintiWh ¢B1ates hesl gonpri ses
adm nistering to the patient a conpound 25 of fornula |Va or_a conposition
conpri si ng et R Featingorrprevanicng & Asis-gediptedtdivea®Rora-2 or

GSK- 3 actg vi ' i @l QgiGalk ] ' . ri ses contacting
Che bi ol Syt e Hek-3 GgniBieas utscl G JlbraREPT SC0 CON SFLI IO,
or a 30 pharadmimitsteatingopoai pabienth eireafeed mwfamuminantreafhent iae to

i nhi bit Aurar,a-2 or GSK—i. E gh f the afqremnentioned thpds directed to
the i nhi bi t | GIFTRPERIASALLY SFECRRIVE Solint, Gh @y GRERPUER o5 VO
02/ 062789 PGWdJ /b Phatmatéfit beall sempoealtivn ardeblfier eby, is preferably

carried out wth a preferred conPounﬁ of fornmula XVa, as described above.
One aspect o

thig invention relates to a

10 method of enhancing glycogen synthesis and/or lowering -
blood levels of glucose in a patient in need thereof,
which method comprises administering to the patient a
therapeutically effective amount of a compound of formula
Iva or a pharmaceutical composition thereof. This method

15 is especially useful for diabetic patients. Another
method relates to inhibiting the production of
hyperphosphorylated Tau protein, which is useful in
halting or slowing the progression of Alzheimer’'s
disease. Another method relates to inhibiting the

20 phosphorylation of P-catenin, which is useful for
treating schizophrenia.

Another aspect of this invention relates to a
method of inhibiting GSK-3 activity in a patient, which
method comprises administering to the patient a compound

25 of formula 1IVa or a composition comprising said compound.

Another method relates to inhibiting Aurora-2
or GSK-i activity in a biological sample, which method
comprises contacting the biological sample with the
Aurora-2 or @GSK-3 inhibitor of formula IVa, or a

30 pharmaceutical composition thereof, in an amount
effective to inhibit Aurcra-2 or GSK-3.

Bach of the aforementioned methods directed to

the inhibition of Aurora-2 or GSK-3, or the treatment of



Anot her enbodi nent of this invention relates to 5 conmpounds of fornula I Vb:
10 or a pharnaceutically acceptable derivative or prodrug thereof, wherein:
Z1 is nitrogen or CRe and Za is nitrogen or CH, wherein one of Z17 pgEPZ2h s
nitrogen; R' and RY are independently selected fromT-R3 or L-Z-R3, 15 or
e and RY WQ0208%8h together with their intervening at orRCHEBWEIOM a fused,
unsaturated or partially wunsaturated, 5-7 nenbered ring having 0-3 ring

het er oat ons sel ected from oxygen, sul fuyg-or nitrogen, wherein each
substitutable ring carbon of said fused 20 ring fornmed by R -and RY is.

i ndependent | ¥ didestsiet alldeviepedxbheifelR, ior pdrefeRablyndazatadsoltstit ut abl e

i i f_said ring fornmed d.RY.js independent |
Cubst i fut ed HHHR® RFaterFotneRPRid o IR 28528 RBRBGI B ronocycl i o

ring or 8-10swepdered bicyclic ring selected fromaryl, heteroaryl,

heterocyclyl or carbocyclyl, said _heteroaryl or heterocyclyl ring having
1-4 ring heteroatonms gdepbodimenty wf \Kbign Agyenptsdopcre 8 31 -171-
from nitrgpge, o’ £ouhliyL. ryperein each _substitutable ring carbon of
Ring D is independently S%Stlét uted by oxo, T-R5, or V-Z-R5, and each

substitutable ring nitrogen of Ring Dis independently 5 substituted by
-R4; T is a valence bond or a Cl1.4 alkylidgne chain, Zis a Cl-4

al kyl i dene chain; Lis -0-, -5-, -N(R6) SQ2-, -SO2N(Re6) -,
-N(R6)-, -CO, -C2-, -N(R6)CO,

10 or a phamaceutically. acceptable derivative or pfodrug
thereof, wherein:
z! is nitrogen or C-R® and Z? is nitrogen or CH, wherein
one of %' or 2? is nitrogen; '
R* and RY are independently selected from T-R® or L-Z-R?,

15’ or R* and RY are taken together with their intervening
atoma to form a fused, unsaturated or partially
unsaturated, 5-7 membered ring having 0-3 ring
hetercatoms selected from oxygen, sulfur, or nitrogen,
wherein each substitutable ring carbon of said fused

20 ring formed by R* and RY is- independently substituted
by oxo, T-R?, or L-Z-R?, and each substitutable ring
nitrogen of said ring formed by R* and RY is
independently substituted by R?;

R* is T-(Ring D);

25 Ring D is a 5-7 membered monocyclic ring or 8-10 membere&
bicyclic ring selected from aryl, heteroaryl, )
heterocyclyl or carbocyclyl, said heteroaryl or
heterocyclyl ring having 1-4 ring heteroatoms selected



)N(R6) -, -OC(O) N(R6) -
-C(R6) 20, -C(R6)2S-, -C(R6)2SO, -C(R6)25M2-, C( 2802N(R6)
-C(R6)2N(R6) -, -C(R6)2N(R6)C(O)-, -C(R6)2N(R6)C(0O O, -C(R6) NN(R6)218EP 1005
-C(R6)-N-O, -C(R6)2N(R6) N(R6)-, -C(R6)2N(R6) S2N(R6)-, or 15
- C(R6) zN( RowO@ip&2839 ; R2 and R2' are independently sel ect RCTIGSONS10R,
-T-WR6, or R2 and R2' are taken together with their intervening atons to
forma fused, 5-8 menbered, unsaturated_ partially unsaturated, ring
having 0-3 ring heteroatoms 20 sel ect ed rom ni trogen, oxygen, or sulfur,

wherein each supsbhtad ke, r@g{ygghbgg gh1sat d ‘,m@eg:h{ gy ormed by R2 and
R2' is independent]|y subst’l t ut ed y hal o, oxo, -CN, R1, or -V-R6,

and each subst it &ubdtitutahle mingoganben efi Ring My #ﬂ)rmnﬁ,ﬂmtéﬁd R 2" is
25 mdependentlys&#%%ég%§égq TRBGZ 01.53\‘%“115 C%é?&mé%%) hal o, -OR,

-(=O R, - ) 2R, - SR,

“N(R4) 2, - CON( R73@bst RAHEHYA) Z1ingORitBhbEen- N:R?:)@E i NEiSArEOdeat 1§
aliphatic), -N R%Ré'ng% %—NN 524)2 30 -C=N-OR, - N(R7) CON( R7) 2i

“N(R7) SGNPRY) 2, 8 @t?é’R (=ON(R7) 2: each R is independently
sel ect ed fromgygy @g@aleﬁcanbo@@tda@rwldly4 amiaﬁuaé&@dcmmp sel ected from
Cl_6 21 SE? 2005 WO 02/ 062789 PCT/US01/51031" -172- aliphatic, C6_10 aryl, a

heteroaryl ri rig ifad ﬁg—45a]119f ideme &b@d®7 or a heterocyclyl ri ng haV| ng- 5- 10
008 opt 1 onal 1 SBbaty  ui 20" Cog. Bl 1 St gy Ay SO (K9
-N(R®)-, -CO-, -CO-, -N(R®) CO-, -N(R)C(O)O-
10 -N(R®) CON(R®) -, -N(R®)SO,N(R)-, -N(R®)N(R)-,
-C(O)N(R®) -, -OC{O)N(R°)-, -C(R®);0-, -C(R®).S-,
~C(R®)280-, -C(R®)280z-, -C(R®),S0.N(R®)-, -C(R®).N(R®)-,
~C(R%),N(R®)C(0) -, -C(R®).N{(R®)C(0)0O~, -C(R®)=NN(R®)-,
~C(R%)=N-0-, -C(R®).N(R’)N(R®)-, -C(R®),N(R®)SO,N(R®)-, or
15 -C(R®) 3N (R®) CON (R®) - ;
R? and R?' are independently selected from -R, -T-W-Rf, or

10 - N(R6) CON(R6) -, - N(R6) S2N(R6) -, -N(R6)N(R6)-, -C(0
R6)

SOZ R7

R? and R* are taken together with their intervening
atoms to form a fused, 5-8 membered, unsaturated or
partially unsaturated, ring having 0-3 ring heteroatoms

20 selected from nitrogen, oxygen, or sulfur, wherein each
substitutable ring carbon of said fused ring formed by
R? and R* is independently substituted by halo, oxo,
-CN, -NO,, -R7, or -V-R®, and each substitutable ring
nitrogen of said ring formé;l by R* and R?* is

25 independently substituted by R*;

R® is selected from -R, -halo, -OR, -C(=O)R, ~COzR,
-COCOR, -COCHCOR, -NO,, -CN, -S(O)R, -8(Q)zR, -8R,
~N(R%)z, -CON(R")a, -SO;N(R”),, -0C(=0)R, -N(R?)COR,
-N(R")CO; (C1¢ aliphatic), -N(R)N(R%), -C=NN(R%)s,

30 -C=N-OR, -N{R7)CON(R");, -N(R7)SO,N(R")z, -N(R*)SOR, or
-0C(=O}N{R")2;
each R is independently selected from hydrogen or an

optionally substituted group selected from C;_¢



each R5 is independently selected from-R halo, -OR -C(=OR, -COX2R,
-COCOR, -NO2, -CN, -S(OR -SO02R -SR  -N(R4)2, -CON(R4)2, -SO02N(R4)2,
-OC(=0O R, -N( R4) COR, 10 -N(R4) CO2(optionally substituted Cl_6 aliphatjiggp,905
-N(RA)N(R4) 2, -C=NN(R4)2, -C=N-OR -N(R4)CON(R4)2, -N(R4)S2N(R4)2,

- N(R4) SO2R, woyo206394e O N(R4)2; Vis -0-, -5-, -SO, -SO2-, pOMufR01/5602r ,

_S02N(R6)-, -N(R6)-, -CO, -C®-, -N(R6)CO, -N(R6)C(0)0- 15
. -N(R6) CON(R6) -, - N(R6) SO2N( R6) -, -N(R6 )-, -C(0)N(R6)-, -0OC(O) N(R6)-
- C( R6) 20-, -C(RG)ZS- C(R6)250- - 502- . - C( R6) 2S02N( R6) -

OREI2NRE) - £ BN R Qs C(Q(RGB)@B?K)E@% o hg’tﬁr@)s-lﬂlﬁ( R6) -

- C(R6) 2N( R6) Co\l(ﬂa)g -atomg,i or g hekevocye Y RYB® haw@(rm)szgo ring( R6) 2SR2-,
- O( R6) 252N( R6) -, R6)2N(R6) -, -CO-, -C®R-, -C(R6)0OC(O) -

- O( R6) OC( O) N( R6)2E R6) 2N(R6) CO-, - C(R6) 2N(R6) C(O) O-, - O R6) =NN( R6) -
-C(R6) =N-O-, %ichCRR&)Q NPt 1y- séBéa:eéJﬂ Rﬁ)cﬁﬁ)Z-N(’Rﬁ)-coR p

- C(R6) 2N( R6) CC]\I(O%%-, or, - (R6).-;. each endent | eL,ect ed from
hydr ogen of an 'WP&I‘P?@ES?‘%“P?&%‘H“@P gla"l ﬁ%ﬁ%ﬁ% ouFONR o R6
groups on the sa@@ Jidrdgen atom are taken together 30 with the nitrogen
atomto forma 5- nbered het erocycl yl " or heteroar]%/ ring; each R7 is

y

mdependenuyeé@hes eip finfinnapdestdy selaptedpfrdmatiy halisst i-PBred CL 6
al i phatic group, ~O[=0MP, REole C&Q’OS 02ég627§?oﬁng_ i/SlQ@l -173- on

the same nitrogen are t'aken toge er wt hitrogen to forma 5-8
menber ed het er ocye(Rf) 201 - CCPDé(Rer)@ar-;EOzN(ﬁb}z.aﬁ@C(-O)R, -N (R*) COR,

10 -N(R*) CO; (optionally substituted C,.s aliphatic),
-N(RY)N(R*);, -C=NN(R%);, -C=N-OR, -N(R*)CON(R*),
-N{R*)SO:N(R%) 2, -N(R')SO;R, or -0C(=0)N(R'),;

Vv is -0-, -S-, -80-, -80;-, -N(R®)S50,-, -SON(R®)-,
-N(R®)~, -CO-, -CO;-, -N(R®)CO-, -N(R®)C(O)O-,

15 ~N(R®) CON(R®) -, -N(R®)SO,N(R®)-, -N(R®)N(R®)-,
-C(O)N(R®) -, -OC{O}N(R®}-, ~-C(R®),0-, -C(R®).S-,
-C(R%),80-, -C(R®%),80;-, -C(R®).SON(R®)-, -C(R®),N(R®)-,
-C(R%) N(R®)C(0) -, ~-C(R®),N(R®)C(0)O-, -C(R®)=NN(R®)-,
-C(R®) =N-0-, -C(R®},N(R®)N(RS)-, -C(R®) N(R®)SO,N(R®)-, or

20 -C(R®) ;N (R®) CON (R®) - ;

W is -C(R®);0-, -C(R®).S-, ;C(RG)zSO-, -C(RS) 280,-,
~-C(R®) ;80N (R®) -, -C(R®),N(R%)-, -CO-, -CO,-, .
-C(R®)0C(0) -, -C(R®)OC(O)N(R®)-, -C(R®).N(R®)CO-,
-C(R®) N (R®)C(0)0-, -C(R®)=NN(R®)~, -C(R®)=N-O-,

25 -C{R®),N (R )N (R%) -, -C(R®).N(R®)SO;N(R®) -,

-C(R®),N(RS) CON(R®) -, or -CON(R®)-;

each R® is independently selected from hydrogen or an
optionally substituted C;.4 aliphatic group, or two R®
groups on the same nitrogen atom are taken together

30 with the nitrogen atom to form a 5-6 mem:pered
heterocyclyl or heteroaryl ring; _

_ each R’ is independently selected from hydrogen or an
opticnally substituted Ci.¢ aliphatic group, or two R’



R8 is selected from-R, halo, -OR -C(=OR, -CQ2R, -COCOR, 5 -N02, -CN,
-S(O R -S02R, -SR, -N(R4)2, -CON(R4)2, -SO02N(R4)2, -OC(=O R, -N(R4)COR,
-N(R4) C02(optionally substituted O _6 aliphatic) , -N (R4) N (R4) 2, S‘[@ZZNN
(R4) 2, -C=N-OR -N(R4)CON(R4)2, -N(R4)SO02N(R4)2, -N(R4)SO02R, or -

(=O N(R4) 2wonRnéex7eX erred rings formed by e and Ry of for ROTAIS01/5103% ncI ude a
5-, 6-, or 7-nenbered unsaturated or partially unsaturated ring having 0-2
heteroatons, wherein said R'/RY ring is;sgptionally substituted. This
provides a bicyclic ring systemcontaining a pyrimdine 15 ring. Preferred

pyri m di ne ri ng ayaﬂmamfe ndcavlen! ¥be tﬁdl&rﬁ%g’eﬁlﬁxoWJ.t& thiel HN' HNC Z2 /
Y 72 HN R2 AN | D IVb-E I n g'% 21 SEP 2005 VIO 02/ 062789 - 174
PCT/ us01/51031 HH* nageR ié’ Q¥F™ 351 §pm hehengcycly

heteroaryl ring; and
R’ is selected from -R, halo, -OR, -C(=0)R, -COs;R, -COCOR,
5 - -NO;, -CN, -8{(©)R, -SO;R, -SR, -N(R%)a, -CON(R‘);,
-SO0.N{R*),, -OC(=0)R, -N(R*)COR, -N(R*)CO;(optionally
substituted C;.¢ aliphatic), -N(R*)N(R*)2, -C=NN(R%).,
-C=N-OR, -N(R*)CON(R*);, -N(R%)SO,N(R*)2, -N(R*)SO;R, or
-0C(=0)N(R*) 2.

10 Preferred rings formed by R* and RY of formula
IVb include a 5-, 6-~, or 7-membered ungaturated or
partially unsaturated ring having 0-2 heteroatoms,
wherein said R*/RY ring is optionally substituted. This
provides a bicyclic ring system containing a pyrimidine

15 ring. Preferred pyrimidine ring systems of formula IVb
are shown below. '

H2

R?

j:-("“” N e
HNT N

Loogr, O
| z‘J\o-H‘ 1 A " 21"1\ 8
IVb-A ' IVb-B

HN}?? HN}L'

e
pt-N 21'J\ S Z"& Ol Z'J\

IVb-E IVb-F



| Vb-R I'Vb-L 1Vb-V More preferred pyrimdine ring systens of forrmula |IVb
include |1Vb-A 1Vb-B, 1Vb-D, IVb-E [Vb-J, 1Vb-P, and |IVb-V, nost
preferably IVb-A ivb-B, IVb-D, |Vb-E and Ivb-J. Even nore preferirie$ff 2005
pyridine ring 5 systems of formula I'Vb are those described above, wherein

Z' is nitMy g’r‘P‘ 72 is CH Preferred e groups of for mFGIVSIYSIRE| yde

hydr ogen, al kyl - or dial kyl am no, acetam do, or a C1 4 aliphatic group such
as nmethyl, ethyl, cyclopropyl, or 10-i3@propyl. Preferred RY groups of
formula Ivb include T-R3 or L-Z-R3 wherein T is a val ence bond or a

met hylene, Lis -0-, -%&., or -N(R4)-, - 20-, -CO and is -R
-N(R4) 2, or -OR ExarﬂN of preferred R’lNgr ups include P 2005 WO

02/ 062789 PCT/ U \ﬁﬁg 175- 2-pyr| I pyrl dyl, DN i_di nyl,

pi peri di nyl, holji n§l , pi perazinyl, et hyI cycl irirnopyl , -

i sopropyl, t-but iw | kyl am no t hoxy AP al koxyal kyl
such as net hoxynet hyl rret hoxyet hyl , al kyﬂfﬂeor di al kyl am 0 such as
ethyl am no or dinet a al kyl - or, | kyl ani noal kox uch as

di met hyl am nopr opyl o zriqcet am do, optio T§ substi t ut ed&v}n'é'nyl such as

phenyl or hal o-substitut ed. phenyl. The ring fornmed when the R' and RY
groups of 10 fornula a are taken togethgr may be substit4ted or
unsubstituted. Suitaf] gWubstituents in% R, hal o, 2)2 4-N(R4) 2,
-Q(CH2)2-4-R, -OR -NgR4)-(CH2) 2-4- N(R4) N( R4) - (CHZ%\ -C(=O R,

e,

IVb-P IVb-R Ivb-v

More preferred pyrimidine ring systems of
formula IVb include IVb-A, IVb-B, IVb-D, IVb-E, IVb-J,
IVvb-P, and IVb-V, most preferably IVb-A, IVhL-B, IVb-D,
IVb-E, and IVb-J. Even more preferred pyridine ring

5 systems of formula IVb are those described above, wherein
Z* is nitrogen and Z* is CH.

Preferred R* groups of formula IVb include
hydrogen, alkyl- or dialkylamino, acetamido, or a Cy_;
aliphatic group such as methyl, ethyl, cyclopropyl, or

10 isopropyl.

preferred RY groups of formula IVb include T-R® -
or L-Z-R® wherein T is a valence bond or a methylene, L is
-0-, -8-, or -N(R')-, -C(R®);0-, -CO- and R’ is -R,

-N(R%);, or -OR. Examples of preferred RY groups include



-S(OR, -SX2R, -SR, -N(R4)2, -CON(R4)2, -S02N(R4)2, 15 -OC(=O R, -N(R4)COR,
-N(R4) C02(optionally substituted C1L_ 6 aliphatic), -N(R4)N(R4)2, -C=NN(R4) 2,
-C=N-OR, -N(R4)CON(R4)2, -N(R4)SO2N(R4)2, -N(R4)S2R, or -0C(=0 N 4P 2R
and R4 are as defined above. Preferred R'/RY ring substituents include

-hal 0, -RWO®62BL0R 20 - CO2R, - CON(R4) 2, -CN, - O CH2) 2A/ROEAY
-Q(CH2)2-4-R, , -NO2 -N(R4)2, -NRACOR, -NR4SO2R, -SO2N(R4)2 wherein Ris
hydrogen or an optionally substitutetl-6 aliphatic group. The R2 and R2
groups of formula |IVb may be taken to ether to forma fused ring, thus
provi di ng a2-PyrBAFjel 4 PYFHY Ly Q}é’frﬁoclgﬁ‘tiévﬂwrlglhemjeﬁble ring. Preferred

fused rings n p | unsat ur at ed

6- menber ed ([:dar gjgégflgf Zﬁ%gpw iq@el aﬁeetﬂ},él‘rp?tﬁ;gd ﬁ@{%?éém'ow ng formul a
XVb conpourdgsprapyby t-ytylolaksonadkyilanihocyuthcasing 30 system 21 SEP
2905 WO 02/0 89 PCT/ USO /510 17 and Preferred substituents on
the R2/R2' g‘&’q’ % 1 réjl?’m?glﬁyr]rclsﬁﬂg R MLHEYRERYL 18T £ o1 | owi ng:

- hal o, él( Rﬁle%hoxs;étﬂynj kavi 1:-CJa14 dial109n kil no- Ne8h adl &y andiidey! ) |
-Co2(C1_4 alkyl -SOZ(Cl al kyl), -SO2NH2, 5 -OC(0)NH2, -NH2S2(d 4

al kyl ), - NHOED 1pe§hzim:) aﬂwkowéiaamlaw?dkwlwb asherein the
the (Ol 4l Ry ey e 88 e o
Vb is 10 pheoylcbich Mﬂiﬁﬁm@d dvllgﬂ-oupubishttmmbdmhkmgbn or a
substituted or unsubs,hiaé u}in?gg %ro%n%dg%'x%%t ggefﬁ,prgn%’ )ﬁly’ groups of

10 formula IVba are taken together may be substituted or
Iunsubstituted. Suitable substituents include -R, halo,
-0(CHz) 2-4-N{(R*) 3, -O(CHz)2.4-R, -OR, -N(R*)-(CHa)2-4-N(R*),
-N(R®) - (CHz) 2-4-R, -C(=O)R, -CO;R, -COCOR, -NO;, -CN,
-S(O)R, -SO;R, -8R, -N(R'),, -CON(R'),, -SO;N(R%),,

15 -0C(=0)R, -N(R*)COR, -N(R%)CO;(optionally substituted Ci.e
aliphatic), -N(R')N(R*');, -C=NN(R%),, -C=N-OR,
-N(R*)CON(R*)2, -N(R*)SO;N(R');, -N(R®)SO;R, or
-0C(=0)N(R*)2, R and R* are as defined above. Preferred
R*/RY ring substituents include -halo, -R, -OR, -COR,

20 -CO;R, -CON(R')z, -CN, -O(CHz)z-4-N(R*)z, ~O(CHaz)z-4-R, , -NO;
-N(R*),, -NR*COR, -NR'SO;R, -SO:N(R'), wherein R is hydrogen
or an optionally substituted C,.¢ aliphatic group.

The R* and R?*' groups of formula IVb may be
‘taken together to form a fused ring, thus providing a

25 bicycliec ring system containing a pyrazole ring.
Preferred fused rings include benzo, pyrido, pyrimido,
and a partially unsaturated 6-membered carbocyclo ring.
These are exemplified in the following formula IVb
compounds havi:ig a pyrazole-containing bicyclic ring

30 system:



heteroaryl, or a C1_6 aliphatic group. Exanples of such preferred R2 groups
I ncl ude hydrogen, nethyl, ethyl, propyl, , cyclopropyl, i-propyl, .
cycl opentyl, 15 hydroxypropyl, methoxypropyl, and benzyl oxypropyl. A1 StP 2905
preferred R2' group is hydrogen. Wien Ring D of fornula | | nocyclic,
preferred“f-@??ﬂ’%ﬁsﬁroups i ncl ude phenyl, pyridyl, pyri dapzq%(’%%'rr m di nyl ,
and pyrazinyl. 20 Wien Ring D of forrmula IVb is bicyclic, preferred
bicyclic Ring D groups include napht hyl76-t etrahydronapht hyl, indanyl,
benzi m dazolyl, quinolinyl, indolyl, isoindolyl, indolinyl, benzo[b]furyl,
benzo[ b] t hi ophen I ndazol yl, benzot hi azolyl, 25 cinnolinyl, phthal azinyl,
qui nazol i nyl, qui azolinyl, 1,8-naphthyridinyl and isoquinolinyl. 21 SEP
2005 WO 02/062789 F ‘+P801/51031 177 On Ring D of fornula | Vb, preferred
T-R5 or V-Z- R5 gh{ { uent Fnclude - A R optionally

substrtuted Irphatr up, ) R4) , -N (R4)
COR, -N (R4) 02N( R4 1) 2NH

- N( R6) 000H2CHR andy7 R6)0 r e NI s sel ect ed

from hydrodgf, Trp tic, gteroaryl ring, or

a 5-6 nenbered heterocyclic ring. Nbre preferred R5 substituents include
-d, -Br, -F, -CN, 10 -CF3, -COON, -CONHMe, -CONHEt, -NH2, -NHAC, - NHS02Me,

D o2 -0 SR ARG SRR b st BT pod g P00

- NHCOCH2 CH2 @2 a2, IVhNHOS ude | @ oy more- Nrﬂlcq:xesﬁomw:}ng

NHOCCHD(mon gl - 8 ) Lo, N PIETBLEBL A 4~ Wdy, -o(cs
alkyl), -C02(C:;., alkyl), -CN, -S0,(C ., alkyl), -SO;NH,

5 -OC{O)}NH;, -NH80,(C;.4 alkyl), -NHC(O) (C;-4 alkyl)},
-C{O)NH,, and -CC(Cy_; alkyl), wherein the (C;4 alkyl) is a
straight, branched, or cyclic alkyl group. Preferably,
the (Ci;-4 alkyl) group is methyl.

wWhen the pyrazole ring system of formula IVb is

10 monocyclic, preferred R® groups include hydrogen or a
substituted or unsubstituted group selected from aryl,
heteroaryl, or a C;.s aliphatic group. Examples of such
preferred R? groups include hydrogen, methyl, ethyl,
propyl, , cyclopropyl, i-propyl, cyclopentyl,

15 hydroxypropyl, methoxypropyl, and benzyloxypropyl. A
preferred R* group is hydrogen.

When Ring D of formula IVb is monocyclic,
preferred Ring D groups include phenyl, pyridyl,
pyridazinyl, pyrimidinyl, and pyrazinyl.

20 When Ring D of formula IVb is bicyclic,
preferred bicyclic Ring D groﬁps include naphthyl,
tetrahydronaphthyl, indanyl, benzimidazolyl, quinolinyl,
indolyl, isoindolyl, indolinyl, benzo[b]furyl,
benzo[b] thiophenyl, indazolyl, benzothiazolyl,

25 cinnolinyl, phthalazinyl, quinazolin&l, quinoxazolinyl,

1, 8-naphthyridinyl and isoquinolinyl.



4-yl), -NHCO2(t-butyl), -NH(Cl_4 aliphatic) such as -NHwe, . -N(Cl1_4
aliphatic)2 such as -Nwe2, OH -Q(Cl 4 aliphatic) such as -Ow, Cl - ,
al i phatic such as nethyl, ethyl, cyclopropyl, isopropyl, or t-but y_Z 1 $ERaL008
-C2(C1_4 20 aliphatic). Preferred R groups of formula I present,

i ncl ude RWORM62HY N(R4) 2. Exanples of preferred R8 incm&ﬁéﬂﬁ , ethyl,
NH2, NH2CH2CH2NH, N(CH3) 2CH2CH2NH, N( CH3) 2CH2CH2QO, ( pi peri di n- 1-yI)CHZCHZO,
and NH2CH2CH2O. 25 Preferred fornul a ¥B7eonpounds have one or nore, and
nore preferably all, of the features selected fromthe group consi sting of:
(a) R' is hydrogen, al%y[Ringr Ddpél ﬁgmnlmotvb.am@qra@d BrRA @ -4 aliphatic

et hyl one ani R, ubaitReats iud 2R, -GN, "Mk P RNEn {oget er

with their i|gpeioeallng snﬁs@&nutadfc:{.m alipiesidic tgmbur abrg oc(pprfially 21
SEP 2905 WO 02/ 062789 P((‘T USOl/5 031 -178- unsaturated, -6 nmenbered ring
having 0-2 1eP&: Bo e chER W% o) R CORy £ 18O2NGR") ;i t rogen wher ei n

each sub RNO_ G ae df 8 and RY is 5
¥ mly?sb" K geagzxagﬁx@% WAEY cOLR MEES, D

-i ndepen sub fut ed and ‘@ach subst itutable
ring nitrogerd ®® }Mzc%@igﬂf%r)aedwb?rﬂn adiRedalectrede fzodent | y

S 1 efbaed Do TpRac kB METSI pheb g 08 Pof o 10
menber ed bi ciyetéxosmryll mingheberaabyé mémbprethdheterocyclic ring.
More preferred R’ substituents include -Cl, -Br, -F, -CN,

10 -CF;, -COOH, -CONHMe, -CONHEt, ~-NH,, -NHAc, -NHSO:Me,
-NHSO;Et, -NHSO;(n-propyl), -NHSO;(isopropyl), -NHCOEt,
~NHCOCHNHCH;, -NH.C’OCI-IzN (CO;t-Bu) CH;, -NHCOCH.N (CH;) 2,

 -NHCOCHzCHzN (CH;) 3, -NHCOCH;CH,CH;N (CH;) 2,

A ~NHCO (cyclopropyl) , ~NHCO (isobutyl), -NHCOCH;(morpholin-4-

15 vyl), -NHCOCH;CH;(morpholin-4-yl), -NHCOCH,CH,CH,(morpholin-
4-yl), -NHCO;(t-butyl), -NH{C;.; aliphatic) such as -NHMe,
-N{(C:-4, aliphatic), such as -NMe;, OH, -0(C;., aliphatic)
such as -OMe, C;4 aliphatic such as methyl, ethyl,
cyclopropyl, isopropyl, or t-butyl, and -CO,{Ci_.

20 aliphatie).

Preferred R® groups of formula IVb, when
present, include R, OR, and N(R'),. Examples of preferred
R® include methyl, ethyl, NH,, NH,CH,CH,NH, N{CH,),CH.CH,NH,
N (CH;) ;CH,CH,0, (piperidin-1-yl)CH,CH,O, and NH,CH,CH,O.

25 Preferred formula IVb compounds have one or
more, and more preferably all, of the features selected
from the group consisting of:

(a) R* is hydrogen, alkyl- or dialkylamino,
acetamido, or a C,.4 aliphatic group and RY is

30 T-R?® or L-Z-R?, wherein T is a valence bond or a

methylene and R?® is -R, -N{R%*),, or -OR; or R* and
RY are taken together with their intervening

atomg to form a fused, unsaturated or partially



(d) R is -Ror -T-WR6 and R2' is hydrogen, or R2 and are taken together to
forman optionally 15 substituted benzo ring. Mire preferred conpounds of
formula I Vb have one or nore, and nore preferably all, of the f eatpurgy 2005
sel ected fromthe group consisting of: (a) RY is T-R3 or_L-27-R3 wherein T is
a val enceWRW#P28Y or a nethyl ene and R3 is sel ected fro'?ﬁmli@ VS8 or

-N(R )1, wherein Ris selected fromhydrogen, Cl1 6 aliphatic, or 5-6
menbered heterocyclyl, phenyl, of 5-6lmeabered heteroaryl; or e and AT are
taken together with the'rr i ntervening atons 25 to forma benzo, pyri do,

cycl opent o, cycl ohexynsatytabedpt®:;6 mqaa’edpréegi Bawindg o®-3 ni dazo ri ng,

RV i< i naopendent |y Bebperrtond FORER” ertl bueypti Zepl B0, BT0 YT AN

substitutabl e ring nniteggenpfwlsartein ieaghf deitbyableneh.@( da¥bon
I ndependent | y substltut ed, y R 21 SEP 2005 WD 02/ 062789 PCT/ US01/51031
2179- (b) Rl is T- (REnB3EK fuprd &inor foamed BveRcAnb R, i8nd Ring Dis a

5-6 menbey ed nvnocychhee%gna@n@xy WQRTbered BYCxgb] CragY,) ogr pbgteroaryl
ring; (c) Ris -R and drogen, wherein Ris 5 selected from

hydr ogen, C1_6 al i phaﬁlc ansthenh subssmuhehbermmmww ofj agidor .a 5-6
TEbered Dot ooVe! ing Pndlthl B Rl B S HRBGARNE, Mol R, o
menber ed het er ocycl yeubphityted Wy B:6 nmenbered heteroaryl, and L is'-O,
"o (b) R! is T-(Ring D), wherein T is a valence bond or
10 a methylene unit; ‘
(c} Ring D is a 5-7 membered monocyclic or an 8-10
membered bicyclic aryl or hetercaryl ring; and
(d) R?* is -R or -T-W-R® and R*' is hydrogen, or R® and
R*' are taken together to form an optionally
1s substituted benzo ring.

More preferred compounds of formula IVb have
one or more, and more preferably all, of the features
selected from the group consisting of:

(a) RY is T-R® or L-Z-R® wherein T is a valence bond
20 or a methylene and R® is selected from -R, -OR,
or -N(R'),, wherein R is selected from hydrogen,
Ci1-¢ aliphatic, or 5-6 membered heterocyclyl,
phenyl, or 5-6 membered heteroaryl; or R* and RY
are taken together with their intervening atoms
25 to form a benzo, pyrido, cyclopento, cyclohexo,
circlohepto, thieno, piperidino, or imidazo ring,
wherein each substitutable ring carbon of said
fused ring formed by R* and RY is independently
substituted by oxo, T-R?, or L-Z-R’, and each
30 substitutable ring nitrogen of said ring formed
‘ by R* and RY is independently substituted by R*;



or -N(R) Even nore preferred conmpounds of fornula IVb have one or nore, and
nore preferably all, of the 15 features selected fromthe group consisting
of: (a) R' is hydrogen methyl, ethyl, propyl, cyclopropyl, isoprogylSeP 2465
met hyl ami no or acetamdo and R1' is selected from 2-pyridyl, 4-pyridyl,
pyrrolidi Q02062782 di nyl, norpholinyl, 20 piperazinyl, 'EV'WF’,smgi/hyl ,

cycl opropyl, isopropyl, t-butyl, alkoxyal kyl am no, al koxyal kyl, al kyl- or
di al kyl ami no, al kyl- or dial kyl am noaltkexy, acetam do, optionally
substituted phenyl, or net hoxynmethyl; or e and 25 R are taken together with
their interveni ng(b)atRon‘-BS tB- (Ring Q)bemrepslr Tdds pipelenkie dons, cycl ohexo

[ooR oter " oo (P BEnE A Y @5 WBRLRS EipdbhoLi e -, R

30 -N(R4) 2, -NR4ACCR, 1ol\ﬁétﬁl@ﬁad Wiy |a4:)yz ovhRéRenoatyl srinefir ogen or an
optionally substifuyted C phatj c 21 SEP 2005 WO 02/ 062789
PCT/ US01/ 51031 1@5 }5 R"R |asnd|' R°(R& r ¥PET®1RSRA1% 3] ence bond and

Ring Diga 5-6 nenbgegdegéd | £:%m Nafds I chlg nauﬁﬁatfaa:\%aé@absw tuted
with one or two groups selected from - an - (R4)2
optional |y substitut 8dé aewpberedhatiercary® ringq OpR 2- wmmmﬁd( R4) ,

“N(R4) COR, - N{ R4) CO2 % ) SO2R, - N( R6) 000H2N( R4) a,
- N( R6) 000H2CH2N( R) 2, Bﬂzer %cr’ﬁi&%l N(R4)2; (c) Re i's hydrogen or a
substituted or unt&l)b®fiistsslected from -R, -hale, -OR, or -N(R%)s,

wherein R is selected from hydrogen, Ci¢

10 aliphatic, or 5-6 membered heterocyclyl, phenyl,
or 5-6 membered hetercaryl, and L is -0-, -8-,
or -N(R*)-.

Even more preferred compounds of formula IVb
have one or more, and more preferably all, of the

15 features selected from the group consisting of:

(a) R* is hydrogen methyl, ethyl, propyl,
cyclopropyl, isopropyl, methylarﬁino or acetamido
and RY is selected from 2-pyridyl, 4-pyridyl,
pyrrolidinyl, piperidinyl, morpholinyl,

20 . piperazinyl, methyl, ethyl, cyclopropyl,
isopropyl, t—bﬁtyl , alkoxyalkylamino,
alkoxyalkyl, alkyl- or dialkylamino, alkyl- or
dialkylaminocalkoxy, acetamido, optiocnally
substituted phenyl, or methoxymethyl; or R* and

25 RY are taken together with their intervening
atoms to form a benzo, pyrido, piperidino, or
cyclohexo ring, wherein said ring is optionally
substituted with -halo, -R, -OR, -COR, -CO:R,
~CON(R')2, -CN, -O(CHz)z2.4-N(R*)2, -O(CHz)a4-R, -NO;

30 -N(R')2, -NR'COR, -NR*SO.R, or -SO.N(R‘)., wherein
R is hydrogen or an optionally substituted C;¢
aliphatic group;



10 group selected fromaryl, heteroaryl,.or a Cl1_6 aliphatic group, and R2

I s hydrogen; and (d) R3 is selected from-R -OR or -N(R4)2, wherein Ris
sel ected from hydrogen, Cl_6 aliphatic, 5-6 nenbered heterocyclyl,? phEmiiis
or 5-6 menbered 15 heteroaryl, and L is.-O, -5-, or -NH-'nﬁﬁd Se) Ring D
is substi MAGMSES up to three substituents selected fr TV oy _Nep,
-N(R4)2, optiaonally substituted C1_6 aliphatic group,"-OR -C(OR -CO2R,
-CONH(R4), -N (R4) COR 20 -N(R4).CO2R, -18I2N( R4) 2, -N(R4) SO2R

N( R6) 0O00H2N( R4) 2, - N&'?yBE)) 000H2QHZN%R4) 2, or -N(R6) COCH2CH2CH2N( R4) 2, wherein
Ris selected fridh Bycdteden(Ring ®)al whrseis, Tpherd|valenses bopgngaded

Compounds of for ml &bt aB Bre o BE ercrtab & RFCFIRE 3008 o
02/ 062789 Tabl e 10. opbidnadMy subdiitutédlwivh- éné \dr SWeCHrd8®s/ 51031 | Vb-6
| Vb-9. MIVD-10 1Vo- 1, Ldbed 2:om SH21202ew, -wo,, -N(RY).,
5 - optionally substituted C;.¢ aliphatic,- -OR,
-C(O}R, -CO;R, -CONH(R'), -N(R®)COR, -N(R')CO;R,
-S0;N(R*),, -N(R*)SO;R, -N(R®)COCH,N(R%),, -
-N(R®) COCE;CH,N (R*) ;, or -N(R®)COCH,CH,CH:N(R'}z;
(¢) R? is hydrogen or a substituted or unsubstituted
10 . group selected from aryl, heteroaryl, or a Ci4
aliphatic group, and R¥ is hydrogen; and
(d) R® is selected from -R, -OR, or -N(R*),, wherein
R is selected from hydrogen, C,-¢ aliphatic, 5-6
memﬁered heterocyclyl, phenyl, or 5-6 membered
15 heterocaryl, and L is -0-, -S-, or -NH-; and
(e} Ring D is substituted by up to three
substituents selected from -halo, -CN, -NO,,
-N{(R*)2, optionally substituted C;.¢ aliphatic
group, -OR, -C(O)R, -COsR, -CONH(R'), -N(R')COR,’
20 -N(R*)CO;R, -SO.N(R*);, -N(R')SO;R, '
'-N(R) COCH,N (R*}2, -N(R®) COCH,CH N (R*)2, or
-N (R®) COCH,CH,CH:N (R*);, wherein R is selected
from hydrogen, C;.¢ aliphatic, phenyl,. a 5-6
membered hetercaryl ring, or a 5-6 membered
25 heterocyclic ring.
' Representative compounds of formula IVb are

shown below in Table 10.



WO 02/ 062789 -182 Me 1Vb-13 1Vb-14 N O v vv-O Ivb-16 PCT/ USOL/ 51031 In

anot her enbodi nent, this invention provides a conposition conprising a
compound of forrmula IVb and a pharmaceutically acceptable carrier.jyAqpt N6
aspect of this invention relates to a 5 nethod of treating or preventing an
Aur or a- 2- NP6 di sease with an Aurora-2 inhibitor, wWf f

conprises admnistering to a patient in need of such a treatnent a

t herapeutically effective anount of a-igpsapound of forrmula IVb or a
pharmaceutical conposition 10 thereof-. Another aspect of this invention
relates to dlabie BO®d of inhibiting Aurora-2 activity in a patient, which
met hod conprises adm nistering to the patient a conpound of fornmula |Vb or
a conposition conprising said 15 conpound. Another aspect of this invention
relates to a nethod of treating or preventlng a GSK- di at ed di sease

with a GSK-3 inhibitor, ich method c rises admnkgilering to a patient
in need of such a tre nt a 20 thera utically effec B anount of a
conmpound of formula tbr a pharnace Kdal conposiHNOMN t hereof. 21 SEP

7005. WD 02/ 062789 P / o1/ 4031 1 e aspect is invention relates
to a nethod of e ng b!gen ﬁ:pd/o 0S .
IVb-1 IVb-2 - IVb-3

Me
Qn-l H H
HN HN H HN

IVvb-4 IVbhb-5 IVb-6
Me .
H
L e "
HN o HN A
- ‘Ac - N ) , S
. » 9 N
{Nlo (Nlo S Y,

IVb-7 IVvb-8 IVb-9

L%

IVb-10

CO™ Q.

IVb-11

Ivb-12



bl ood | evels of glucose in a patient in need thereof, which nethod
conprises admnistering to the patient a 5 therapeutically effective anpunt
of a conpound of formula |Vb or a pharmaceutical conposition therddf3tPTHS
method is _especially useful for diabetic patients. Anothgr met hod rel ates
to inhibiﬁY%E”?%@mproduction of hyperphosphoryl ated Tau %PH?’@H?lmhich S
useful in 10 halting or slowi ng the progression of Al zheinmer's disease.
Anot her nethod relates to inhibiting +h82-phosphoryl ati on of P-catenin,
which is useful for treating schizophrenia. Another aspect of this

i nvention relates to a {25 nethod of inhi@'ting GSK- 3 Ivity in a patient,
whi ch nethod conpriseg{adm nistering to e patient aJjconpound of formula
| Vb. or a conposition c i sing said co d. Anot hefo hod relates to

i nhi biting Aurora-2HNor™Gsx-3 activi t§NT ¥ a bi ol ogifdl "Sanpl e, whi ch net hod*

20 conprises cont ' CHI ogi SNa N D N or GSK-3
I nhi bitor of for NAGERer a  ph | co |
anount effective to 1 nhibit. Aurora-2.or GSK-3. Each of the aforenenti oned

thereof, in an
met hods directed to I¥B-1de inhibitiofVbfldurora-2 or @IKR-35 or the
treatment of a disease alleviated thereby, is preferably carried out wth
a preferred conpound of fornula |IVb, as descri bed above. Another enbodi nent
of this invention relMdes to 30 conpounds of formula IVc:- 21 SEP 2005 WO
021062789 PCT/ US01/ 1 -184 IVc or a pharmaceutically acceptable
derivative or progy

CLo™

IVb-16

In another embodiment, this invention provides
a composition comprising a compound of formula IVb and a
pharmaceutically acceptable carrier.

another aspect of this invention relates to a

5 method of treating or preventing an Aurora-2-mediated
disease with an Aurora-2 inhibitor, which method
comprises administering to a patient in need of such a
treatment a therapeutically effective amount of a
compound of formula IVb or a pharmaceutical composition

10 thereof.

‘ Another aspect of this invention relates to a
method of inhibiting Aurora-2 activity in a patient,
which method comprises administering to the patient a
compound of formula IVb or a composition comprising said

15 compound.

Another aspect of this invention relates to a
method of treating or preventing a GSK-3-mediated disease
with a GSK-3 inhibitor, which method comprises
administering to a patient in need of such a treatment a

20 therapeutically effective amount of a compound of formula

IVb or a pharmaceutical composition thereof.



t hereof, wherein: 01 is nitrogen or CRe and Z2 is nitrogen or CH wherein
one of Z1 or Z2 is nitrogen; 5 R' and RY are independently selected from
T-R3 or L-Z-R3, or R' and RY are taken together with their intervehbifgZllh
atons to forma fused, unsaturated or partially wunsaturated, 5-7 nenbered
ring havi AP OM82 ng  het eroat oms sel ected from oxygen, BCHPWUS18L njtrogen,
10 wherein each substitutable ring carbon of said fused ring fornmed by R
and RY is independently substituted by8®xo, T-R3, or L-Z-R3, and each
substitutable ring nitrogen of said ring fornmed by e and RY is

i ndependent |y subst it @0edagpesi: of 1thim jnvention wglBresRFAg@D is a 5-7

menber ed no | hP@ o, =1 | | i.C al0g d fromaryl
heteroaryl,qaﬁﬁﬁ%#ggic y g%ﬁ a$%g§§%$£%gagg#%ﬁ%éﬁégég?y}ggéff%iterocyclyI
ri ng havi ng vtcbd iluyelat efoglnosssecied ghtdent dm needoghereskygen or

sul fur, wherein_each ubstitutable,rjng carbon of Ring D,is independently
substi t ut ed qg«ﬂetﬁéa59°ﬁpr%§§§FéﬂméﬂﬁFQQﬁﬂ?g §8b§§ktgﬁﬁb?%tr?ng ni t rogen

of Ring B isHddgnandentty esrbstivaltagiit J¥a Lnpolfidiol keRRAPOND OF a
Cl-4 al kylidene Chain; 21°SEP 2005 WD 02/062789 PCI7USO1/51031 -185- - is a

Cl_4 al kyl i d&fe axh&@ Phagmageubical gompag@itionsghereof RETISD -metigBP N( R6) -,
N ) 020 A SePHING AR P oty GRS PR AP ) 0.,
-C(R6) 2S-, mel(Hen) ZelatesCEREIZRIRE L ind (HRE) DERANMCREDR, of C( R6) 2N( R6) -,
hyperphosphorylated Tau protein, which is useful in
10 halting or slowing the progression of Alzheimer’s
disease. Another method relates to inhibiting the
phosphorylation of PB-catenin, which is useful for
treating schizophrenia.
Another aspect of this invention relates to a
15 method of inhibiting GSK-3 activity in a patient; which
method comprises administering to the patient a cbmpound
of formula IVb or a composition comprising said compound.
Another method relates to inhibiting Aurora-2
or GSK-3 activity in a biological sample,' which method
20 comprises contacting the bioclogical sample with the
Aurora-2 or GSK-3 inhibitor of formula IVb, or a
pharmaceutical composition thereof, in an amount
effective to inhibit Aurora-2 or GSK-3.
Each of the aforementioned methods directed to
25 the inhibition of Aurora-2 or GSK-3, or the treatment of
a disease alleviated thereby, is preferably carried out
with a preferred compound of formula IVb, as described
above.
Another embodiment of this invention relates to

30 compounds of formula IVc:



-C(R6) 2N(R6) C(O) -, - C(R6) 2N(R6) ((0) 0-, -C(R6)=NN(R6) -, -C(R6)=N-O-,
-C(R6) 2N(R6) N(R6) -, - C(R6) 2N( R6) SO2N( R6) -, or C(R6)2N(R6)CO\I(R6) -; 10 R2
and R2' are independently selected from-R -T-WR6, or R2 and R2' Zdr¥&P 2005
taken together with their intervening atons to forma fused 5- 8. menber ed,
unsat ur at &¥PWO6278% ¢ al |y unsaturated, ring having 0-3 riGUNY¥hat ons
sel ected fromnitrogen, oxygen, or sulfur wherei n each 15 substitutable
ring carbon of said fused ring forned~1gA- R2 and R2' is indepéendently
substituted by halo, oxo, -CN, -NO2, -R, or -V-R6, and each substitutable
ring nitrogen of said ring fornmed by 2 afd R2' s I ndependent |y
substituted by R4; 20 R3 is sel ect ed A :R -halo, -OR -C(=OR, -C02R
-COCOR, -COCH2COR, -NO2, -CN, -S(OR, -YONHR, -SR -N(R4)2, -CON(R7)2,
- S2N(R7) 2, -0OC(=0) R, -N(R?)CCR, N( BN Cl 6 aliphatic), -NR4)NR4)2,
-C=NN(R4) 2, -C=N-OR, -N(R7)CON( 2, FN(R7)S02N(R7) 2, -N(R4) SO2R, or 25
-OC(=ON(R )2; each R is indepen @? ected from hydrogen or an
optionally substituted group sel ect. m.Cl_6. aliphatic, C6=1lo aryl, a
heteroaryl ring having 5-10 ringR -R! heterocyclyl ring having 5 10
ring 30 atons; each R4 is |ndependently skl ected from-R, -CoR,
-Cb2(opt|onally substituted Cl1_6 aliphggic), -CON(R7)2, or SCQFW 21 SEP
2505 WO 02/ 062789 PCT/ US01/51031 - 186 each R5 is independently sel ected from
-R, halo, -OR C(=O R -CX2R, -COCOR, -NX®2, -CN, -S(OR -S02R, -SR

-N(R4) 2, - (R4£%arm§£23{{¥9fay ég%gpgﬁgle 5£r1%§€§%e or prodrug

thereof, wherein:

2® is nitrogen or C-R? and 2z*? is nitrogen or Cﬁ, wherein
one of 2! or z* is nitrogen;

5 R* and RY are independently selected from T-R® or L-Z-R?,
or R* and R¥ are taken together with their intervening
atoms to form a fused, unsaturated or partially
unsgaturated, 5-7 membered ring having 0-3 ring
heteroatoms selected from oxygen, sulfur, or nitrogen,

10 wherein each substitutable ring carbon-of said fused
ring formed by R* and RY is independently substituted
by oxo, T-R’, or L-Z-R®, and each substitutable ring
nitrogen of said ring formed by R* and RY is

_ independently substituted by R*;

15 R ig T-(Ring D);

Ring D is a 5-7 membered monocyclic ring or 8-10 membered
bicyclic ring selected from aryl, heteroaryl,
heterocyclyl or carbocyclyl, said heteroaryl or
heterocyclyl ring having 1-4 ring heterocatoms selected

20 from nitrogen, oxygen or suifur, wherein each
substitutable ring carbon of Ring D is independently
substituted by oxo, T-R®, or V-Z-R®, and each |
substitutable ring nitrogen of Ring D is independently
substituted by -R%;

25 T is a valence bond or a Ci-4 alkylidene chain;



-N (R4) Q02 (optionally substituted C1.6 aliphatic), 5 -N(R4)NR4)7,

-C=NN(R4-)2, -C=N-OR, -N(R4)CON(R4)2, -N(R4)S02N(R4)2, -N(R4)SO2R, or

OC(O)N(R4)2 v|s-o- -S-, -SO, -S02-1 -N(R6)502-, -S02N(R6) - N¢REFP 2005
“N(R6)C(O) O, -N(R6)CON(R6)-. -N R6)S02N(R6)-

)N(R&Q“Z’“f 89)C(0)N(R6§ )C(oc%O)N(ReS)E, 2C(Rg»zz)-, -'&fﬂé‘%"%’é@?‘( )

) 2SO0, -C(R6) 2SR-, - C(R6) 2SC2N(R6) -, - C( R6) 2N( R6) - ,

)2N(R6) C(O) -, -C(R6) 2N(R6) C( O) 0--185€( R6) =NN(R6) -, - C(R6) =N- O,

)

)

)

_%'3

2N(R6) N(R6) -, R6) 2N( R6) SO2N( R6 -C (R6) 2N (R6) CON (RB) -
o R6}a0n, C:-coRbyAddensteyma0. | O FE) 550 - C{ R6) 2500N ) -

2N(R6) - ¢ .- OO, -£02- O R6 - ’
ZNE %%"C&f,'%}fc'(%') ']fh?"('%;g%"(o‘)(a@,)S-S(C"(?Q%Bzg)l\(ﬁéf%) ., -C(R6)=N-O,
C((R6 R?)ZN(deS; RGN (H°f Rp) -€0- ; G-¢a36), zmmﬁgjoR-gozN(aRﬁcyd (e)%:z,otl Ccted |

c i.s indepgnden sel ected from
hydr ogen or amnm amgﬁil)"sﬁ){%ﬁzgg aﬁﬂ)ﬂgt(%g g'roupy or two R6
groups og the ﬁ@ﬁmhﬁyogerb@g@mmﬁf tal@mﬁt)?get heé(Rﬁ/)nagh the nitrogen atom
to forma 5-6 ered 25 heterocyc [ or eroary rln%b: each R7 is

i ndependent | y SHRE 48 iR Y eiQgen- 6(Rdm50ﬁb&R dnal F¢ (BURNH{Riuted Cl1-6

aliphatic gro @ yon t | en apQgé gether with the
nitrogen to fo-?'b R 5?9?%538 ﬁ ‘gaﬁga‘cjct(o?%r ’30 Sgt)gro ?{G? fi ng and R6
is sel ect ed fr-@fR—‘R=Nm+p,-C(H€)zNCR‘=)®)(R‘) mn‘amso,nuﬁa, ,-6M -S(OR

- SO2R, - SCPN(R4) 2, -OC(=0)R, - N(R4) COR, - N(R4) 002
(optlonally 21' égéb%%@?’oezmg PCT/ US01/ 51031 - 187-

10 R? and R* are independently selected from -R, -T-W-R®, or

OQQGQQQZ
3832883

R? and R* are taken together with theilr intervening
atoms to form a fused, 5-8 membered, unsaturated or
partially unsaturated, ring having 0-3 ring hetercatoms
selected from nitrogen, oxygen, or sulfur, wherein each
15 substitutable ring carbon of said fused ring formed by
R?® and R* is independently substituted by halo, oxo,
-CN, -NO;, -R’, or -V-R, and each substitutable ring
nitrogen of said ring formed by R® and R is
independently substituted by R?%;
20 R’ is selected from -R, -halo, -OR, -C(=O)R, -CO:R,
-COCOR, -COCH,COR, -NO;, -CN, -S{O)JR, -S{(0O)zR, -8R,
 -N(R')2, -CON(R")2, -SON(R');, -OC(=0)R, -N{(R’)COR,
~N(R7) CO; (Cy¢ aliphatic), -N(R)N(R*)s, -C=NN(R%)a,
-C=N-OR, -N(R')CON(R"),, -N(R7)SO;N(R"),, -N(R*)SO;R, or
25 -0C (=0)N(R7) 3;
each R is independently selected from hydrogen or an
optionally substituted group selected from C;.e
aliphatic, C¢.10 aryl, a heteroaryl ring having 5-10
ring atoms, or a heterocyclyl ring having 5-10 ring
30 atoms; |
each R* is independently selected from -R’, -COR’,
-CO; (optionally substituted C;-s aliphatic), -CON(R’),,
or -SO0R’;



substituted Cl1-6 aliphatic), -NW N (e) 21 -C=NN (e) 2, -C=NOR
-N(R, ) SO2N(R4) 2, -N(R4) So2R, or -OC(=ON(R4)2. Preferred

-N(R) CON( R4) 2,
rings forned by e and RY of fornula IVcinclude a 5-,.6-,

or 7- membdriedf? 2003

unsat urated or _E@artially unsaturated ring having 0-2 heteroatons, This

wher ei n s Y@ 03962

ring is optionally substituted. provite<U¥i5ie

Yclic ring

systemcontaining a pyridine ring. Preferred pyridine ring systens of
formula I VC are 10shown bel ow. Rz nn -18¢-HN327 HNC Z, kNNRL H IVC-A | Vc-D
IVc-B IVe-Z 1Ve-C I Ve-F I'Ve-J 1Vo-K I Ve-L 21 SEP 2005 WD 02! 062784 - 188

| Vc- P | Vc- Rerch/ RS0 srgiependepr 1y -gelegred fingm R, halo, -OR,

10

15

20

25

ao

-C(=0)R, -CO,R, -COCOR, -NO;, -CN, -S(O)R, -SO,R, -SR,
-N(R*);, -CON(R')2, -SO,N(R%),, -0C(=O}R, -N(R*)COR,
-N(R%) CO; (optionally substituted C;.¢ aliphatic),
-N(RY)N(R*)y, -C=NN(R%),, -C=N-OR, -N(R*)CON:(R*),
-N(R*) S0,N (R*) 2, -N{(R*)SO;R, or -OC(=0)N(R*);;

Vv is -0-, -8-, -80-, -80,-, -N(R°)S0;-, ~-SO,N(R®)-,

-N(R®)-, -CO-, -CO;-, -N{R®)CO-, -N(R®)C(0)O-,

-N (RS} CON (R®) -,' -N(R®) SO;N(R®) -, -N(R®)N{R®)-,
~C(O)N{R®) -, -OC(O)N(R®)-, -C(R®);0-, -C(R®).S-,
-C(R®),80-, -C(R®);80;-, -C(R®)2S0M(R®)-, -C(R®)N(R®)-,
-C(R%) N (R®)C(0) -, -C(R®).N(R®)C(O)O~, ~-C(R®)=NN(R®)-,

-C(R%) =N-0-~, -C(R%).N(RS)N(R®)-, -C(R®),N{R®)SO.N(R®)-, or

-C(R®) ,N (R®) CON (R®) - ;

W is -C(R®);0-, -C(R®)28-, -C{R®).80-, -C(R®)2S0;:-,

~C(R®) ;80N (R®) -, -C(R®).N(R®)-, -CO-, -CO;-,
-C(R%)0C(0) -, —C{R®)OC(O)N(R®) -, --C(R®).N(R®)CO-~,
-C(R%) . N(R®}C(0)O-, -C(R®)=NN(R®)-, -C(R®)=N-O-,
-C(R®) N (R®)N(R®)~, -C(R®):N(R®)SON(R®)-,
-C(R®) ;N (R®) CON (R} -, or -CON(R®)-;

each R® is independently selected from hydrogen or an

optionally substituted C;., aliphatic group, or two R®
groups on the same nitrogen atom are taken together
with the nitrogen atom to form a 5-6 membered
heterocyclyl or heteroaryl ring; .

each R’ is independently selected from hydrogen or an

optiocnally substituted Ci¢ aliphatic group, or two R’
on the same nitrogen are taken together with the

" nitrogen to form a 5-8 membered heterocyclyl or

heterocaryl ring; and

is selected from -R, halo, -OR, -C(=0}R, -CO;R, -COCOR,

-NO;, -CN, -S{O)R, -SO;R, -SR, -N(R%);, -CON(R%),,
~-80.N(R*) 2, ~OC{=0)R, -N(R*)COR, -N(R')CO;(optionally



Svc-W Mre preferred pyridine ring systens of fornmula |Vc include IVc-A,
IVC-B, IVC-D, Svc-E, Svc-J, Svec-P, and 1Vc-V, nost preferably I'Vc-A |Vc-B,
IVC-D, IVc-B, and |Vc-J. Even nore preferred pyridine ring systens? dpBEK 2005
formula SVc are those described above, wherein Z1 is ni oIy aogd Z2 is CH
Preferred WROMM®WAs of formula Ve include hydrogen, ‘;f O3p10st

di al kyl am no, acetam do, or a Cl-4 aliphatic group such as nethyl, ethyl,
cycl opropyl or 10 isopropyl. Preferr@87RY groups of formula W include
T-R3 or L-Z-R3 wherein T is a_val ence bond or a pethylene, | is -0-, -S,

or -N(R4)-, -CERbphdtuteds:- aﬁa-lRQaFécl R, - (R REYE) 201 CG‘QN(Ex)anfpl es of
preferred RY gr_euRsSHs Nl 1 r|_ 4 syl ,_ %R

pi peridinyl, no%rghg I ny#ﬁ?glcégr(gz)lo ﬁxh )t'léﬁbfwh ﬁ; Fqéy%%ozpr’opyl

i sopropyl, t- buole(soblﬂkm%yal kyl am no such as - net hoxyet hyl am no,

al koxyal kyI such as | _or hyl yl - or di al kyl am no
such as ethyl ani no 20 %#E@h%f‘?ﬁ? rf'EPr%ﬁf%ﬁf tl;'0 {)ﬂ EFPRBELRoxy such
as' 21 SHP 2i¢é- i&&ﬁﬂeO&ZB&a -BCT! §801, heibtlred] $9matuFB B 871 nopr opyl oxy,

acetam do, optionally substituted phenyl such as phenyl or hal o-substituted
phenyl . The PaFgidldiimasaiuratad singdawingQogphebpropbemsil a | ve are taken

el ude - R YAret Sid RO nipd Y P Yy gt eatoskmiyente

-N( R4) - (mzmmmm)azbwmm rigEyPstenR conteiOiRg aCPPRIALROCOR, - NO2,

i N( R 4) CO? %\iﬁi’) G?ﬂaop n%ﬁél&i e R;%'Zs’éfmgo%y %oRél}:ufa Ivéxgr OR

10 shown below.

PR
15 <IN o
;Jzig-n‘ Of:J\_ss’ @z%'i_,s’

IVe-A ' IVe-B IVe-C



10 aliphatic), -N(RA)NR4)2, -C=NN(R4)2, -CNOR -NR4)CON(R4) 2,

-N(R4) SO2N(R4) 2, -N(R4) SO2R, or -OC(=ON(R4)2, R and R4 are as defined

above Preferred R'/RY ring substituents include -halo -R, -OR, -lockt? 1005
“Ké{ CN, -Q(CH2)2-4-N(R4) s, -Q(CHR2) 2-4- 15 -N(R4) 2,

- NR4CCR -SO2N(R4) 2 wherein R is hydrogen 9”85'{1{56??& |y

substituted Cl-6 allphatic group. The R2 and R2" groups of fornmula Ivc may

be taken together to forma fused ringsgst-hus providing a bicyclic ring

system contai ning a pyrazole ring. 20 Preferred fused rings include benzo,

pyrido, pyrimdo, " and partially unsaturaged 6-nmenbered céQ?ocycIo ring.

These are exenpllfleqﬂ¢ﬁ he follow ng fgy alvc conp ds havi ng a

pyrazol e-contai ning bifgyclic ring sysgenml , and 21 SRR 2003 WO 02/ 062789
PCT/ US01/ 51031 - 198" erred substuzi ?ﬁﬁbn the RIT fdsed ring of

formula I'Vc inclu qaQr, more of t g: -ha ot )2, -Cl 4
al kyl, -Cl_4 hal oal kyl€ -8, -Q(Cl.4 Pal 1,5;1 50 SN2, 5
OC(0) NH2, - NH2SO2(C1 4 al kyl )., - NHC(0) (01_4 al kyI) o N2, and -cod_4

al kyl'), wherein the (TVNe4Pal kyl) is a SIVeiRht, branchedXIVerV¥cyclic al kyl
group. Preferably, the (Cl1_4 alkyl) group is nethyl. \Wen the pyrazole ring
systemof formula IVc is 10 nonocyclic, preferred R2 groups include
hydrogen or a substituwed or unsubstituted group selected fromaryl,
heteroaryl, or a Cl.gndl*?phatic group. Exanples of such preferred R2 groups

i nclude H, nethyl, ethyl, propyl, cyclopropyl, i-propyl, cyclopentyl,
hydr oxypr opyl , z?
Z1

8y

IVe-W

R

More preferred pyridine ring systemes of formula
_IVe include IVe-A, IVe-B, IVe-D, IVc-E, IVe-Jd, IVe-P, and
IVe-V, most preferably IVe-A, IVe-B, IVe-D, IVe-E, and
IVe-J. Even more preferred pyridine ring systems of

5 formula IVe are those described above, wherein Z' is
nitrogen and z* is CH

Preferred R* groups of formula IVec include
hydrogen, alkyl- or dialkylamino, acetamido, or a C;.4
aliphatic group such as methyl, ethyl, cyclopropyl, or

10 isopropyl.

Preferred RY groups of formula IVe include T-R’
or L-2-R’ wherein T is a valence bond or a methylene, L is
-0-, -§-, or -N(RY)-, -C(R®);0-, -CO- and R® is -R,
-N(R*);, or ~OR. Examples of preferred R?lgroups include

15 2-pyridyl, 4-pyridyl, pyrrolidinyl, piperidinyl,
morpholinyl, piperazinyl, methyl, ethyl, cyclopropyl,
isopropyl, t-butyl, alkoxyalkylamino such as
methoxyethylamino, alkoxyalkyl such as methoxymethyl or
methoxyethyl, alkyl- or dialkylamino such es ethylamino

20 or dimethylamino, alkyl- or dialkylaminoalkoxy such as’



15 net hoxypropyl, and benzyl oxypropyl. A preferred R2' group is hydrogen.
Wien Ring D of formula IVc is nonocyclic, preferred Ring D groups include
phenyl, pyridyl, pyridazinyl, pyrimdinyl, and pyrazinyl. 20 Wen R ngtD2%h
fornula Ve is blcycllc preferred bicyclic Ring Dgro ps |nclude napht hyl ,
t et rahydr SHAPSES? . i ndanyl, benzimi dazolyl, quinolinyl , PCHERAYFIPB

| soi ndol-yl, indolinyl, benzo[b]furyl, benzo[b]thlophenyl, I ndazol yl,
benzothiazolyl 25 cinnolinyl, phthalawayl, quinazolinyl, quinoxazolinyl,

1, 8- naphthyrldlnyl and |squ|noI|nyI On Rlng D of fornula | Vc, preferred
T-R5 or V- Zimetbybsnivopreryleny udwetanide, - optionglly ﬂuhaﬁmxutedptlonally

substituted 6. a a - CONH( R”4)

~N( R4) COR, Pﬁ%‘ﬂx Cgég‘] %Mé’r %&PR%&?E% SN RY) 2,

- N( R6) 0CcH2CH2N( R4) 2 Th@ohcmg\l(makﬂﬂxel\kﬂ% R¥hgteups i S sel ect ed
from hydro Cl.6 aI| hatic, phenyl, menbered 21 SEP 2905 WD

02/ 062789 P%PFBB%E/ EYp3% el@*erhé&%e&é?ﬁﬂ miﬂane et ELutet Mer ed
fl(e]t\lem_cyg' | %n%%%titﬁ@é& pr@&fém @%b%ﬂ?ﬁﬁéﬁt‘@”iﬁciﬁ@éuﬁﬁ hg_lﬁﬁsoz -F,
- NHSCR( n- pr o@yFHa) Qt-so-p?@';al))-rRNH@Et -ma‘mHmmHM)z,

AEE QN SR S B S

- NHOOOH2( nor-gi{o) Rp- 4503H,) - sm;nHe@cmzmzeconpw,. n-goxi JR*) 2, _
a5 Niive, 1000NTBIR 2 Sk, HhhrG opRkad tr Sikaicatured Poat &) cucn
as - Ove1oCladiphhphaf | c-pueYNaR NEL RYLNNERMY, . ~C=N-OR,
-N(R*) CON (R*);, -N(R*)SO;N(R%);, -N(R*)SO;R, or
-0C({=0)N(R*)2, R and R* are as defined above. Preferred
R*/RY ring substituents include -halo, -R, -OR, -COR,
-CO;R, -CON(R%)z, -CN, ~O(CH,)-o-N(R%}3, -O(CHz)2-4-R, , -NO,
15 -N(R%),, -NR'COR, -NR%SO;R, -8SO.N(R!), wherein R is hydrogen
or an optionally substituted C,.¢ aliphatic group.
The R? and R* groups of formula IVc may be
taken together to form a fused ring, thus providing a
biecyclic ring system containing a pyrazole ring.
20 Preferred fused rings include benzo, pyrido, pyrimido,
and a partially unsaturated 6-membered carbocyclo ring.
These are exemplified in the following formula IVe
conpounds having a pyrazole-containing bicyclic ring

system:

HN =N R NN\
4\ NH . NH
R~z N-R' =N =N
H

' ' , and



cycl opropyl, isopropyl, or t-butyl, and -CO2(Cl_4 aliphatic). Preferred R3
groups of formula |IVc, when 15 present, include R, OR and N(R4)2. Exanples
of preferred R8 include nethyl, ethyl, NH2, NH2CH2CH2NH, N( CH3) 2CH2ICHZNHL5
N( 043)2042042ng I peridin-1-yl)CH2CH2O, and NH2CH2CH2o0. Preferred formul a
| Ve conpoi¥i¥/os g one or nore,and nore preferably al |, POFURHEBLat ures
selected - 20 fromthe group consisting of: (a) R' is hydrogen, alkyl- or

di al kyl ami no, acetamido, or a Cl.4 alligghatic group and RY is T-R3 or
L-Z-R3, wherein T is a valence bond or a nethylene and R3 is -R -N(R4)?2,
or -OR or and 25 RY Brefexseh sugdtitoentst ont the rR1/RPerfusddgingt ons to

forma fuse i al | t s E T ered ring

havi ng 0-2 e#@?@g#%ﬁ%ﬁge e%ﬁ‘gc{(# P%gmggxygg%,géﬁﬁgr?éb$OWr ogen, wherein
mdependont [y ouber Lot 2 by e R o St 1t ut abl o
i ndependen substituted by _oxo, T-R3, or L-Z- , .and each substitutable
ring nit rogé‘ﬁkbﬁ) s ar OAL1ael bl \WsM2 /662 180« PE&KNIE01/50M.- 192 ri ng
formed by e._ | S i erxle ub S b +1{b) RL is T-(Ring
D). wher oi n gedofiul ° -MBSBFIIE bkyL P10 ycf(lgir%g&&h.?’ £ 1%&) RngDis a 5-7
menber ed norREdPENHE, @ndan CB-(Co-, atimbldr,edhiereynl tbhealPi-s@lkydedearyl ring;

200 b9 T2 e gaBaf o s, LAY D ety ke

' the (C;-4 2alkyl) group is methyl.

When the pyrazole ring system of formula IVe is

10 monocyclic, preferred R®* groups include hydrogen or a
substituted or unsubstituted group selected from aryl,
heteroaryl, or a C;.¢ aliphatic group. Examples of such
preferred R® groups include H, methyl, ethyl, propyl, ,
cyclopropyl, i-propyl, cyclopentyl, hydroxypropyl,

15 methoxypropyl, and benzyloxypropyl. A preferred R* group
is hydrogen. |

When Ring D of formula IVe is monocyclic,
preferred Ring D groups include phenyl, pyridyl,
pyridazinyl, pyrimidinyl, and pyrazinyl.

20 : When Ring D of formula IVe is biecyelic,
preferred bicyclic Ring D groups include naphthyl,
tetrahydronaphthyl, indanyl, benzimidazolyl, quinolinyl,
indolyl, isoindolyl, indolinyl, benzo[b] furyl,
benzo [b] thiophenyl, indazolyl, benzothiazol—yl,'

25 c¢innolinyl, phthalazinyl, gquinazolinyl, quinoxazolinyl,
1, 8-naphthyridinyl and isoquinolinyl.

On Ring D of formula IVe, preferred T-R® or
v-%-R° substituénts include -halo, -CN, -NO., -N(R%Y),,
optionally substituted C;.¢ aliphatic group, -OR, -C{Q)R,

30 -CO.R, -CONH{R'), -N(R!)COR, -N(R*)CO;R, -SO.N(R%).,
-N(R*)SO;R, -N(R®)COCH;N(R%)z, -N(R®)COCH,CH,N(R*)2, and
-N (R®) COCH,CHCH,N (R*) ;, wherein R is selected from
hydrogen, Ci.s aliphatic, phenyl, a 5-6 membered



10 More preferred conpounds of fornmula |IVc have one or nore, and nore
preferably all, of the features selected fromthe group consisting
RY is T-R3 or L-Z- R3 wherein T is a valence bond or a nethylene arid &8 1085

selected from R

of : (a)

15 or -N(R4)2, wherein Ris selected from hydrogen,

Cl-6 ali pﬁ‘é‘?f”é"‘z'@? 5- 6 member ed heterocyclyl,, phenyl, BfFE3%5H3hper ed
or e and RY are taken together with their intervening atons
forma benzo, pyrido, cyclopento, cycépdmxo, 20 cycl ohepto, thieno,
or imdazo ring, wherein each substitutable ring carbon of said

het er oaryl ;

pi peri di no,
fused ri ng flmterdaibyl REingd &Y a S5 16 oembededt hgtervabpeliateichdy oxo,

or

and RYISI

wherein R |S‘W°&%‘Fec'tl§¥ﬁqzr(8n?ﬁ9mf ben

e o o AR,  Recachaf TREbRG e, MeimEBpUG a1, onl T SCP

L-Z-R3

T- R3,

to

R A L S S

‘wherein T

is a val ence_dyg d.cognd fgompMa ,i s.c@Nﬁgé nrmlger e.mqocnglgomé)r an 8- 10
menber ed bi cycllc aryl or heteroar g % Ra is_-R and R2' is hydrogen,

1&91@5%}*1 by PHIGRRE, a

-OR, or - N REHZOCHEE A (CHR 4,5 -dEICOCHeCHCHaM{CHdepgen, ClL 6 al i phat

5-6 rrenbered

-0-,

1o

15

20

25

30

¥1l), -NHCOCH,CH;(morpholin-4-yl)}, -NHCOCH,CH;CH;(morpholin-
4-yl), -NHCOz(t-butyl), -NR{C:.; aliphatic) such as -NHMe,
-N(C;4 aliphatic)z such as -NMe;, OH, -0(C:-s aliphatic)
such as -OMe, C;-4 aliphatic such as methyl, ethyl,
cyclopropyl, isopropyl, or t-butyl, and ~-CO;(Ci-4
aliphatic).

Preferred R® groups of formula IVe, when
present, include R, OR, and N{(R'),. Examples of preferred
R® include methyl, ethyl, NH., NH,CH,CH,NH, N(CH;),CH;CH.NH,
N (CH,) ,CH;CH;0, (piperidin-1-yl)CH,CH,0, and NH,CH,CH.O.

Preferred formula IVe compounds have ‘one or
more, -and more preferably all, of the features selected
from the group consisting of:

{(a) R* is hydrogen, alkyl- or dialkylamino,
acetamido, or a C;-¢ aliphatic group and RY is
T-R’ or L-Z-R’, wherein T is a valence bond or a
methylene and R? is -R, -N(R*);, or -OR; or R* and
RY are taken together with their intervening
atoms to form a fused, unsaturated or partially
unsaturated, 5-6 membered ring having 0-2
heterocatoms selected from oxygen, sulfur, or
nitrogen, wherein each substitutable ring carbon
of said fused ring formed by R* and RY is
independently substituted by oxo, T-R?, or L-2-
R?, and each substitutable ring nitrogen of said

5-6

i c,- or

et e e R A R L



have one or nore, and nore preferably all, of the features selected from
the group consisting of: (a) R 7 is hydrogen nethyl, ethyl, propyl,. 10

cycl opropyl, isopropyl, nethylanino or acetanido and RY is sel ected 1f$t@ndl(s
2-pyridyl, 4 r|dyI pyrrolidinyl, piperidinyl, norpholi |pera2|nyl,
met hyl , et EV%Iopropyl |sopropyl, t-butyl, alkoxya 'Vﬁﬁﬁ4ﬁﬁ
alkoxyalkyl- aIkyI or dlalkylanino, al kyl - or dial kyl am noal koxy,
acetam do, optionally substituted pheagk- or nethoxynethyl; or e and Ry
are taken together with their |nterven|ng atons to forma benzo pyri do,

pi peridino, or 20 cy@huneigrmedngWheﬁ@ﬂnR§a}$lIndﬁpanﬂanﬁlwbnalIy

substituted wth -hal -CO2R, -CON(R4)2, -CN
- O( CH2) 2- 4- N( R4) 2, S?Eﬁ’z'%“ﬁ% by@ N(R4) 2, -NR4ACOR, - NRASO2R, or
-S02N(R4) 2, where{y) R s Py(RDygDOr wheredn gnakl 3 sabehcé et G 6 25

aliphatic group; (b) Rl is IﬁéRi ,D), wherein T is a valence bond and Ring
Dis a 5-6 menbered & PetBY ?yl ring optionally substituted with one

or 1o greups selép otk B250y nbiberdhondh@ikE od0an oo
optionally- substlﬁﬁfed Eﬂ 6 al |phat|% 3 o CO2R anCJCNH(R4)

-N(R4) COR, - N(R4) coemembesegl\lemytzhc ha(m; S@ZRetempRByDODmg\l( RO, -N (R6)
COCH2CH2N ( R4) 2 gggﬁ SOCHRGHAEHN (B¥) é F@;@gg zqﬁ@v\g 2/ 062789
S b

PCT/ US01/ 51031 - 1 i S hydrogen or a s unsu ituted
group sel ected fron1afyhzeheakenatygetheratdﬂfdimeﬂn pipttiohagleup, and R2' is
hydrogen; and substituted benzo ring.

10 More preferred compounds of formula IVe have
6né or more, and more preferably all, of the features
selected from the group consisting of:

{a) RY is T-R’ or L-Z-R® wherein T is a valence bond
or a methylene and R® is selected from -R, -OR,
i5 or -N(R*)2, wherein R is selected from hydrogen,
C;.¢ aliphatic, or 5-6 membered heterocyclyl, .
phenyl, or 5-6 membered heteroaryl; or R* and RY
are taken together with their intervening atoms
to form a benzo, pyrido, cyclopento, cyclchexo,

20 cyclohepto, thieno, piperidineo, or imidazo rimg,

wherein each substitutable ring carbon of said
fused ring formed by R* and RY is independently
substituted by oxo, T-rR?, or L-Z-R?, and each

substitutable ring nitrogen of said ring formed

25 by R* and RY is independently substituted by R%;

(b) R is T-(Ring D), wherein T is a valence bond,
and Ring D is a 5-6 membered monocyclic or an 8-
10 membered bicyclic aryl or heteroaryl ring;
(¢) R* is -R and R* is hydrogen, wherein R is
30 selected from hydrogeﬁ, C;-¢ aliphatic, phenyl, a
5-6 membered heteroaryl ring, or a 5-6 membered
heterocyclic ring;and



(d) R3is selected from-R -OR or -N(R4)2, wherein 5 Ris selected from
hydr ogen, Cl.6 aliphatic, 5-6 nenbered heterocyclyl, phenyl, or 5-? MG
menbered heteroaryl, and L is -0-, -5-, or -NH; and (e) Ring Dis 1 SEP 2503
substituted by up to three substituents selected from-halo, -CN -NO2, 10
- N( R4) 2, d’}fﬂ?f’%‘ﬁ&'ﬁf’y substituted C1_6 aliphatic group, (ﬂ:m}@('@(ﬁi - 2R,
-CONH(R4), .-N(R4)COR, -NR4)CRR, -SO2N(R4)2, -N(R4) SO2R,

- N( R6) OOCH2N( R4) 2, - N( R6) OOCH2CH2N( R4)-2g830r -N(R ) COCH2CH2CH2N( R4) 2,
wherein Ris selected 15 from hydrogen, Cl1_6 aliphatic, phenyl, a 5-6
menber ed het eroarfd) R’nis select®d fnmmwbeRed -hhdoer @ clox N (R)) 2,

T Ve IV 2 | viRePeth D R iE e ok BB e Cre | ve- 10+ 195 1 Ve- 8
I'Ve- 11 PCT/USOl/SlQB&lEﬁﬁatbe\5r1E&dlmamm@&barheﬂbﬁd&pamyl,tﬂﬂéagunvention
Provides a compost b o, e Remberch hetaroaiyl, *and % T4 LoC 326 2

5 or -N(R*) -,

Even more preferred compounds of formula IVe
have one or more, and more preferably all, of the
features selected from the group consisting of:

(a) R* is hydrogen methyl, ethyl, propyl,.

10 cyclopropyl, isopropyl, methylamino or acetamido
and RY is selected from 2-pyridyl, 4-pyridyl,
pyrrolidinyl, piperidinyl, morpholinyl,
piperazinyl, methyl, ethyl, cyclopropyl,
isopropyl, t-butyl, alkoxyalkylamino,

15 alkoxyalkyl, alkyl- or dialkylamino, alkyl- or
dialkylaminoalkoxy, acetamido, optionally
substituted phenyl, or methoxymethyl; or R* and
RY are taken together with their intervening

_ atoms to form a bénzo, pyrido, piperidino, or

20 cyclohexe ring, wherein said ring is optionally
substituted with -halo, -R, -OR, -COR, -CO:R,
-CON(R*)2, -CN, -O(CH;)2-4-N(R%)2, -O(CH:z)24-R, -NO:

' -N(R%)z, -NR'COR, -NR*SO;R, or -SO.N(R*):, wherein
R is hydrogen or an optionally substituted C;¢

25 aliphatic group;

{b) R' is T-(Ring D), wherein T is a valence bond and
Ring D is a 5-6 membered aryl or heteroaryl ring
optionally substituted with one or two groups
selected from -halo, -CN, -NO;, -N(RY).,

30 optionally substituted C;.¢ aliphatic, .-COR,
~C(O)R, -CO;R, -CONH(R*), -N(R*)COR, -N{R*)CO.R,
-80;N(R*)s, -N(R*)SO;R, ~N(R®)COCH:N(R')z,

-N(R®) COCH,CH,N (R*) 3, or -N(R®)COCH,CHCH.N(R*);;



pharmaceutically acceptable carrier. 5 Another aspect of this invention

relates to a method of treating or preventing an Aurora-2-nedi ated  di sease
with an Aurora-2 inhibitor, which method conprises admnistering tot &P 2005

patient in need of such a treatnent a therapeutically effective anount of a
10 conpouMP ¥%378? nul a | Ve or a phar maceutical conpositidn/U%E1%8b . Anot her
aspect of this invention relates to a nethod of inhibiting Aurora-2
activity in a patient, 21 SEP 2005 WO-024062789 PCT/ USOL/ 51031 -196- which
met hod conprises admnistering to the patient a conpound of formula Ivc or
a conposition confmi & nis sardrogemmeruad subabi tetedspe amnsbathitaitiedvent i on

relates to a 5 nmethod_of treatin reventi a_GSK-3-nedi_ated di sease

with a GSK-3 inhibit8FURT% e?#n?&%oW?Seggtﬁﬁ?ﬁﬁg‘t et r’-f'g q?l(f a patient

in need of such a traaipRati® grdigy,ap@dt REalilsy hpakregehyeandount of a

conpound of formula ll.(I'ng: or a pharmaceutical conpositign thereof. 10 One
n .

aspect of this irfEn® o riglated §rem nRy hoBRof CBribife ng WSERden
synt hesi g and/ or | owgri DOsetdAUS £ %R ﬁgﬂi‘o&éﬂ?oéﬁfiﬂfpﬂﬁéﬂ&n%-kn need
t to

t hereof,  which nmethod conprises adm ni Stering he patient a
t her apeuti cal |y eff enenberednhetiensicyslydnappbedydf ¢orinf anetrdered or a

phar maceuti cal corrpoﬁg%%g&ﬁnigr %911‘(? LTP.isS—BEt hod _i s%ﬁs%_f_i al ly; useful for
er thod ¢

di abetic patients. Al efates to Tnhibrti ng ‘t e production of
hyper phosphoryl at(@) RdngpDoieisybsthimited bysabukoi thréal ting or slow ng the
{)ngr ession of Al zhelsgggt'zftge%t(ﬂ SS% sé%teén%_ggr _lrlrg g’od_ re’l a_t esz't o inhibiting
10 -N(R*),, optionally substituted C;.¢ aliphatic
group, -OR, -C(O)R, -CO;R, -CONH(R'), .-N(R*)COR,
-N(R')CO;R, -SON(R%)2, -N(R')SO:R,
-N(R®) COCH N (R*) 3, -N(R®) COCH,CH,N(R*)2, or
-N (R®) COCH CH,CH.N (R*) 2, wherein R is selected
15 from hydrogen, C, s aliphatic, phenyl, a 5-6
membered heteroaryl ring, or a 5-6 membered
heterocyclic ring. _
Represéntative compounds of formula IVe are

shown below in Table 11.

Table 11.

. )
Qm o H H
- HN HN HN " H

IVe-1 IVe-2 Ivg-3



phosphoryl ation of D-catenin, which is useful for treating schizophrenia.
Anot her aspect of this invention relates to a nethod of inhibiting GSK-3
activity in a patient, which 25 nethod conprises adninistering to fh&FpP 2005
patient a conpound of fornula 111c or a conposition conprising said
conpound. WAL net hod rel ates to inhibiting Aurora- 2PCHUSIBSKBE activity

I n a biological sanple, which nethod conprises contacting the biol ogical
sanple with the 30 Aurora-2 or GSK-3 ixdgbitor of fornmula lvc, or a
pharmaceutical conposition thereof, in an amount effective to inhibit
Aurora-2 or GSK-3. 21 Sgg 2995 WO 02/ 0§2789 PCT/ US01/&{031 -197- Each of the

af orenent i oned net hods |rected to thefinhibition of rora-2 or GSK-3, or
the treatnment of a di e al | evi at mereby, is pr Hably carried out
with a preferred cohfjound of for as descr iHi¥ above. Anot her
enbodi ment of thig jjmiention rel oun Nf @ lvd: 1vd or a
pharnaceutlcally Merl dru ~ erein: 10 Z
i's nltrogen or 'CRe artd i S n|trog QH, wherei ny onelpf Z1 or Z2 is
ni trogen,; is selected fronl- R6' )2- cycIOpropanedlyI 1,2-

cyclobutanedlyl or EVQ‘%yclobutaned|§MG 5? and RY areIVenBlependent |y

sel ected fron1T-R3 or L-Z-R3, 15 or R' and R3' are taken together with their
intervening atons to forma fused, unsaturated or partially unsaturated,
5-7 menbered ring ha%Lpg 0-3 ring

HN z
HN HN B
00 G (L Ly 5o
- N N \,N * >~
NS N O NN

Ive-7 IVe-8 Ive-9

S f*; %‘
oo
'& HN . HN
2 i |
N SNN P NJ;:[;F & Nji);}J
H’\E;J H H
IVe-10 IVe-11 IVe-12

In another émbodiment, this invention provides
a composition comprising a compound of formula IVe and a
pharmaceutically acceptable carrier.

5 Another aspect of this invention relates to a
method of treating or preventing an Aurora-2-mediated
disease with an Aurora-2 inhibitor, which method
comprises administering to a patient in need of such a

' treatment a therapeutically effective amount of a
10 compound of formula IVe or a pharmaceutical composition
thereof.
Another aspect of this invention relates to a

method of inhibiting Aurora-2 activity in a patient,



het er oat ons sel ected from oxygen, sulfur, or nitrogen, wherein each
substitutable ring carbon of said fused 20 ring fornmed by R" and R 1is
i ndependent|ly substituted by oxo, T-R3, or L-Z-R3, and each substitiu§&bl0e
rin ni trogen of sald ring fornmed by R' and I's independentl

g éﬂg g y Ry 8@ ‘%1

substitut S¥OPY6E R s T- (Ring D); 21 5E? 2005 WD 02/ Beb¥¥d/s
PCT/ US01/ 51031 -198- Ring Dis a 5-7 nenbered nonocyclic ring or 8-10
menber ed bicyclic ring selected from-argg- heteroaryl, heterocyclyl or

carbocyclyl, said heteroaryl or heterocyclyl ring having 1-4 ring
het er oat ons whdlchc metthedf corprisesogemindsyesingr toutherpatvdanteian each

TR, o v- SompouddiBE SR S O 3 GUPERE IR SemPtrSing fod O
i ndependent IdompuBdti t uted by - R4 10 T is a val ence bond or a Cl_4

al kyl i dene chai n, wherein when R6')2- a, methyl ene oup of said
Cl.4 al kylidene chai fAnek %EtQQRﬂﬂtI?fréb gcdgveption rélates ] -CO,

CCONH-, eNH SR
- NHOQR: ; 55 Mgthod> cfﬁE’éaFEkny#ude#% chal nnng%S!c 3%‘9"" do%%gg o
_N(R6) S02- . wiSBoh( REK-3 imltibitges- whikhRBEEHoA- HERBF6ES 0-, - N( R6) CON( R6)

) U U et 4R o O Bl 120

- O[ R6) 2N( RO} Ge@apeut 6&E] N FGEIOEOamontt REX BN Bipound -oF RGmIQ ,
P AURO) ZNCROLTRRY o pihindél el Eohpobiti0n cherdd®) 2N FP) COMRO) -

10 One aspect of this invention relates to a

o

X0,

method of enhancing glycogen synthesis and/or lowering
blocod levels of glucose in a patient in need thereof,
which method comprises administering to the patient a
therapeutically effective amount of a compound of formula

15 IVc or a pharmaceuticél composition thereof. This method
is especially useful for diabetic patients. Another
method relates to inhibiting the production of
hyperphosphorylated Tau protein, which is useful in
halting or slowing the progression of Alzheimer’s

20 disease. Another method relates to inhibiting the
phosphorylation of B-catenin, which is useful for
treating schizophrenia. ]

Another aspect of this invention relates to a

method of inhibiting GSK-3 activity in a patient, whicﬁ

25 method comprises administering to the patient a compound
of formula IVe or a composition comprising said compound.

Another method relates to inhibiting Aurora-2

or GSK-3 activity in a biological sample, which method
comprises contacting the biological sample with the

30 Aurcora-2 or GSK-3 inhibitor of formula IVe, or a
pharmaceutical composition thereof, in an amount
effective to inhibit Aurora-2 or GSK-3.



R2 and R2' are independently selected from-R -T-WR6, or 25 R2 and R2
are taken together with their intervening atons to forma fused, 5-8
nmenbered, unsaturated or partially unsaturated, ring having 0-3 rifigSeP 2
heteroatons selected fromnitrogen, oxygen, or sulfur, wherein each

subst it ut X 8296278y carbon of said fused ring formed by 3BCTESURYSR2' s

i ndependently substituted by halo, oxo, -CN, -NO2, -R7, or -V-R6, and each
substitutable ring nitrogen of said +igw forned by R2 and R is

i ndependent | y- substituted by R4; 21 SAP 2005 WD 02/ 062789 PCT/ USCOL/ 51031
-199 R3 i s sel ected Eachm oRR theh#HfpremeRtiotedOnho@R rec@@dORo - COCH2COR,

- O S R_...-NR4 - R7 02N(R7) 2,. - OC(=O R,
i N( R7) COR tﬁfﬁ( ée%‘&ﬂi{‘té °5|$%°aﬁﬁ'§) r)ﬁﬁﬁa?%z '121,%& ‘?\?2\'1'(“% % 5 CNOR

- NCR7) CON( RE) @i seblbB7a BIBN & ok thelieBy) SORRpresorably QN ied Juteach Ris

i ndependent |y selected from hydrogen or an optionally substituted group

sel ected fr &8l acPreferrad %&“mmﬁo‘%r FPruylacf¥e oardy| d999kdbesd i ng 5- 10 10
ring atogs, 9, heterocyclyl ring having 5-10 ring atons; each R4 is

i ndependently selected from-R7, -COR7, -CO02(optionally substituted Cl.6

al i phatic), -CO\(R7)2another S8RdimnehteathtREsi snveniehendeiEtessebect ed from

-R halo, - @) -NG3, -CN, -S(OR, -S02R -SR

- N( F{4$20 - P'RR)"%EB égizf\f% "@C% R, -N(R4) COR, (-?\l( R4) CQ2(optional |y
substituted C1_6 aliphatic), NR4)NR4)2, -C=NN(R4)2, -C=NOR

-N(R4) CON(R4) 2, 20 - N(R4) S2N(R4Y2, - N( R4)H§OQR, or -QOC(=0) N(R4) 2;

Rz c el
"NH
=N

HN

(%
z‘¢|\cl)’-n1
Ivad

R"

or a pharmaceutically acceptable derivative or prodrug
thereof, wherein:
10 2! is nitrogen or C-R® and %? is nitrogen or CH, wherein
one of 2! or Z? is nitrogen;
Q’ is selected from -C(R*),-, 1,2-cyclopropanediyl, 1,2-
cyclobutanediyl, or 1,3-cyclobutanediyl;
R* and RY are independently selected from T-R® or L-Z-R?,
15  or R* and RY are taken together with their intervening
atoms to form a fused, unsaturated or partially
unsaturated, 5-7 membered ring having ¢-3 ring
heteroato'ms selected from oxygen, sulfur, or nitrogen,
wherein each substitutable ring carbon of said fused
20 ring formed by R* and RY is independently substituted
by oxo, T-R?, or L-Z-R?, and each substitutable ring
nitrogen of said ring formed by R* and RY is
independently substituted by R%;
R' is T-(Ring D};



Vis -0-, -5-, -SO, -S2-1 -N(R6)SO2-, -S02N(R6)-, -N(R6)-, -CO-, -CC2-,

-N(R6) CO-, -N(R6)C(Q O, -N (R6) CON (R6) '-, -N (R8) SN (R6) -, -N (R6)
{08 e CONIEL, (NI, G A, 2 ariee
(R6) 2N (MY o .C (R6) =NN (R6) -, -C(R6)=N-O PC‘(@#WN%)N’(%)

" C(R6) 3N( R6) S2N(R6) -, or - C{R6) 2N( R6) CON(R6) -, Wis - C(R6)20-, -C(R6)2S-,
-C(R6) 2SO, - C(R6)2SMR2-, 30 - C(R6) 2SAAR6) -, - C(R6) 2N(R6) -, -CO-, - CR-,
C(R6) OC(O) -, -C(R6)OC(O N(R6)-, -C(R6)2N(R6)CO-, -C(R6)2N(R6)C(O O,

_ C( R6) =NN( Ri)ing DCLEG3 _Nﬂmemwmeaymezmﬁgmg AN vsebeFea31 - 200-

“conke) - kac RG%W&?#@SE&E‘%%E%%@%W&« Ryarghen or an’ opti onal Iy

substituted ClhekeddditalyilC ol elpboffcly®, Rhid Hitewpargl bhe sanme nitrogen
atom are taken-together wth the nitrogen atomto forma 5-6 nenbered

het erocycl yl dreteQsYsdR}l ringghavied ket ring hedserasampysekeeadkd from
hydr ogengor a 4 n q:If!l %tl xg.égﬂp ?m RQ,h sthheasgme carbon atom are
orm a ere

10 taken together to carboc IC ring; each e is
i ndependent | y sadsdrittert abolenchngr ogﬂmmrofarmng)tn msalih;iepamntlu ed C1_6

aliphatic grou r, .t Qn t ogen ar en toget her with the
nitrogen to foé)qhs}%%ﬁé% h'gt r'oc?%:vt% gr' 1@%&%&Oaryl ring; and R6
i s selected frapstRtutalbie rmg niX¥Féddd ofCHIRg PCPSORndepdidentIgN, -S(O R,

-S2R, -SR, -N(R4 R4 PN RO D T O R N R CER
-N(R4)C02(0ptlfi(3#<ﬂ)%‘}t by LR (R4)2, -0(=0 (R4)

10 T is a valence bond or a C;.4 alkylidene chain, wherein
when Q’ is -C(R°);- a wmethylene group of said Cj.,
alkylidene chain is optionally replaced by -0-, -S-,
-N(R*)-, -CO-, -CONH-, -NHCO-, -80,-, -SO,NH-, -NHSO;-,
-CO;-, -0C(0}-, -OC(O)NH-, or -NHCO-;

15 Z is a Ci-4 alkylidene chain;

L is -0-, -S-, -8SO-, -80;-, -N(R®)SO;-, -SO;N(R%)-,
-N(R®)-, -CO-, -CO;-, -N(R®)CO-, -N(R®)C(O)O-,

-N (R®) CON (R®) -, -N(R®)SO,N(R®)-, -N(R®)N(R®)-,
~-C{O)N(R®)-, -OC(O)N(R®)-, -C(R®),0-, ~C(R%).S-,
20 -C(R®)380-, -C(R®)3580;~, -C(R®)};SO0;N(R®)~, -C(RS);N(R®)-,

-C(R°)N(R®)C(0) -, -C(R®)N(R®)C(0)O-, -C(R®)=NN(R®)-,
-C(R®) =N-0-, -C(R®)N(R®)N(R®)-, -C(R®).N(R®)SON(R®)-, or
-C(R®) 2N (R®) CON(R®) -;
R? and R*’ are independently selected from -R, -T-W-Rf, or
25 R? and R* are taken together with their intervening
atoms to form a fused, 5-8 membered, unsaturated or
" partially unsaturated, ring having 0-3 ring heteroatoms
i selected from nitrogen, oxygen, or sulfur, wherein each
substitutable ring carbon of gaid fused ring formed by
30 R? and R*" is independently substituted by halo, oxo,
-CN, -NO;, -R’, or -V-R%, and each substitutable ring
nitrogen of said ring formed by R®* and R* is
independently substituted by R!;



substituted C _6 aliphatic), -N(RA)N(R4)2, -C=NN(R4) 2, 20 -C=NOR,

-N(R4) CON(R4) 2, -N(R4) SO2N(R4) 2, -N(R4) S2R, or -OC(=O N(R4)2 Preferred
rings formed by e and Rl' of fornmula IVd include a 5-, 6-, or 7-nmgnbsaretdis
unsaturated or partially unsaturated ring having 0-2 heteroatons, 25

wherei n s¥QP21637 ring is optionally substituted. This PGHEWEW3 o bicyclic
ring systemcontaining a pyridine ring. Preferred pyridine ring systens of
formula IVa are shown bel ow. 21 SE R12835 WD 02/062789 |Vd-A |1Vvd-D xvd-J

| Vd-P 1vd-W-201 PCT/USOL/ 51031 HN 317 HN e / YLe IVd-B Ivd-8 IVd-& |IVvd-C

| Vd-F HN k RVdig selbdRed/dExrom tRSEFhEDOS AR 02/DEDI8Y PCTLRISOL/ 51031 - 202-

Mor e preferred_éagoqui rl%orchggoi}/s_rﬁ)rﬁ %Nf O—rMﬁQ, _S(0);R, -SR,
-N(R*)2, -CON(R’);, -SO:N(R")2, -O0C{(=0)R, -N(R”)COR,
-N(R7) €O, (C1.¢ aliphatic), -N{(R*)N(R%);, -C=NN(R'),,

5 -C=N-OR, -N(R7)CON{R?),, -N(R")SO;N(R");, -N(R*)SO;R, or

| -0C (=0)N(R") 2; |

each R is independently selected from hydrogen or an
optionally substituted group selected from C;
aliphatic, Cs.10 aryl, a heteroaryl ring having 5-10

10 ring atoms, or a heterocyclyl ring having 5-10 ring
atoms;

each R* is independently selected from -R’, -COR’,

-CO; (optionally substituted C;.¢ aliphatic), ~CON(R")a,
or -SO;R’;

15 each R® is independently selected from -R, halo, -OR,
-C(=0)R, -CO;R, -COCOR, -NO,, -CN, -8(O)R, -SO.R, -SR,
~-N(R*)z, -CON(R');, -SO:N(R');, -OC({=0)R, -N(R*)COR,
-N(R*) CO, (optionally substituted C;.¢ aliphatic),
-N(R*)N(R')2, -C=NN(R*);, -C=N-OR, -N(R*)CON(R%),,

20 -N(R*) SO N(R')2, -N(R*)SO;R, or -OC(=0)N(R*).;

Vv ig -0-, -S-, -80-, -80,-, -N(R®)S0,-, -SQ;N(R‘)-',
-K(R®) -, -CO-, -CC;-, -N(R®)CO-, -N(R®)C(0)O-,
~N(R®)CON(R®)~, -N(R®)SOM(R®)-, -N(RS)N(R)-,
-C(0)N(R®) -, -OC(O)N(R)-, -C(R®);0-, -C(R)2S-,

25 ~C(R%)2S0-, -C(R®)380;-, -C(R®)2S0;N(R®)-, -C(R®),N(R®)-,
~C(R®):N(R®)C(O) -, -C(R%)aN(RS)C(0)O-, -C(RS)=NN(R®)-,
-C(R®)=N-0-, -C{R®).N(R®*)N(R°)-, -C(R®),N(R®)SO.N(R®)-, or

" ~C(R®) ;N (R®) CON (RS) - ;

W is -C(R%)20-, -C{(R®).8-, -C(R®};80-, -C(R®);80.-,

30 -C(R®)28S0.N{R®) -, -C(R®);N(R®)-, -CO-, -CO,-,

- -¢{R®)0C(0)-, -C(R®)OC(0)N(RS)-, -C(R®).N(R®)CO-,
-C(R®)N(R®)C(0)0O-, -C{R®)=NN(R®)-, -C(R®)=N-0-,



Ivd include IVd-A 1Vvd-B, Ivd-D, rvd-B, .1Vvd-J, Ivd-P, and 1[|Vd-V, nost
preferably I'Vd-A 1Vd-B, 1vd-D, 1Vvd-B, and 1Vd-J. Even nore preferred
pyridine ring systems of S formula I1Vvd include those described above?1 5£P 2003
wherein Z' is nitrogen and Z2 is CH Preferred R' groups of fornula |IVd

i ncl ude MOR2P6R? al kyl - or dial kyl ami no, acet ani do, orPGEWPVEI3Y| | phatic
group such as nethyl, ethyl, cyclopropyl, or 10 isopropyl. Preferred R
groups of formula IVd include T-R3 of200-Z-R3 wherein T is a val ence bond or
a nethylene, Lis -0-, -5-, or -N(R4)-, -C(R6 )20, -CO and R3 is -R
-N(R4) 2, or -GC(H&M"&QT(BF)W ef@fR‘éeNF&)@DmbEG)l-mcl ude 15 2-pyridyl,

4-pyridyl, pyrr {ﬁ; | olinyl, piperazinyl, met hyI
et hyl, cycl opro % S] h??i 35&0‘18 n%lht ﬁdm Eokyal kyI am no such as
net hoxyet hyleaghng’ i lﬁm@@ehﬂbntughsaseeeé@wmmmro@ren get Aaxyet hyl

al kyl - or dial kyl ami ng such ag _ethylam no 20 or, di methyl ami no, glkyl- or
di al kyl ani noal @@bkdenaddy subsgirutad) G rﬂﬂpﬁﬂﬁﬁﬂl&(ﬁro&é’et QFi B8 Bptional Iy

substitused  AhRgile SHORKESsBHEM KLt Phodid tdicedl .eBgBYher The Ting

f or med en th Y groups of V are taken togefher may be
substitut ed orwitdt tinesmiitrpgencadtosute atrbm sulsett membegednc| ude - R, hal o,

- O(CH2) 2- 4- N CH2) 2-4-N(R4) 2, -N (R4) -
(G boar . kevengeRRIyE Aoty M (Y TGO R CseR SR

- NE) R4) 2, g@g@l;agnz 138!ﬁﬁéﬁéﬁt)2ent}\|%ei§(d§5d- m@:aé)_ rNssNEE&F-{Zgw wa&%z(logpt i onal | y

S sti tut e atli c -

-KI( R4) CON( R4) 211 J%Pr—’z FSHSRERA) 9T t\&i{‘ J)Nsﬁfzﬁ %rsamma-‘%ﬁ'{f( BEFB a¥Pand R4 are
as defined aboufkerPtobethed t&' £&m'd -6 uhksiberédnbarbBeltiee-Palg; -R -OR

-COR, 21 SEF 2005
each R’ is independently selected from hydrogen or an

optionally substituted C;-¢ aliphatic group, or two R’
on the same nitrogen are taken together with the
nitrogen to form a 5-8 membered heterocyclyl ox
15 heteroaryl ring; and
R® is selected from -R, halo, -OR, -C(=O)R, -CO.,R, -COCOR,
-NO;, -CN, -S{O)R, -SO;R, -SR, -N(R'),, ~CON (RY)2,
-SON(R*)3, -OC(=O)})R, -N(R*)COR, -N(R%)CO;(optionally
substituted C;¢ aliphatic), -N(R*)N(R'),, -C=NN(R*).,
20 -é=N-on, -N(R*)CON(R*),, -N(R*)SO.N(R%),, -N(R*)SO.R, or
-0C(=0)N(R*),. ' |
Preferred rings formed by R* and RY of formula
IVd include a 5-, 6-, or 7-membered unsaturated ox
partially unsaturated ring having 0-2 heteroatoms,
25 wherein said R*/RY ring is optionally substituted. This
provides a bicyclic ring system containing a pyridine
ring. Preferred pyridine ring systems of formula IVa are

shown below.



WD 02/ 062789 -203 PCT/ US01/51031 -CORR, -CON(R4)2, -CN, -c(CH2)2_4-N(R4) 2,
-Q(CH2)2-4-R, , -NO2 -N(R4)2, -NRACOR, -NRAS2R, -S2N(R4)2 wherein Ris
hydrogen or an optionally substituted CLl.6 aliphatic group. The R7qiaqrgd R®H
groups of formula I'Vd may be 5 taken together to forma fused rlng, t hus
provi di ngWP 0261 i c ring system containing a pyrazol e FGHEOS®BLf er v ed
fused rings include benzo, pyrido, pyrimdo, and a partially unsaturated
6- membered carbocyclo ring. These arepgxenplified in the follow ng fornmula
| Vd 10 conpounds having a pyrazol e-containing bicyclic ring system
Preferred substituents onn¥he R/R2' fused ring of forrmula IVd include one
or more of the foll omf. - hal o, -N(R4)2 -C1 4 al kyl, -Cl1_4 hal oal kyl,
-N2, -Od _4 15 al kyl )F (Cl 4 al kyl CN, -SCQ(Cl 4 alkyl), -SO2NH21
- OC(O) NH2, - NH2SQ2( Clyay kyI - NHC( O 1 ‘4 alkyl), -CHYYNH2, and
-CO(C1_4 aIkyI), whergin the (Cl 4 a a straig Ay ched or
cyclic alkyl gro rably, thdtté[f\ kyl) grad ﬁ dgihyl. 20 Wen
the pyrazole rin t of formula ljgﬁnocycll r@¢d R groups
unsubsti

i ncl ude hydrogen of aZ s&¥&Rituted or tuted group sel e¢ted from
aryl, heteroaryl, 1 6 aliphatic gf‘%g Exanpl es of C preferred R
groups include H, rretIf‘ﬁ Q ethyl, propyl cycl opropyl, |-§ 8pyI
cycl opentyl, hydroxyprropyl 21 SLP 2905 WD 02/ 062789 PCT/US01/ 51031 - 204
met hoxypropyl and benzyl %L)ypropyl A pref erred R2' group |s hydr ogen.

/

I'Q
-

HN’
n*'"o'::"\; \N@J\; Jzz\f
Ivd-D IVd-F

)

Ivd-J Ivd-K Iva-L

. IVa-P IVd-R Ivda-v



When Ring D of formula Ivd is nonocyclic, preferred Ring D groups include
phenyl, pyridyl, 5 pyridazinyl, -pyrimdinyl, and pyrazinyl. Wien R ng.D of
formula I'Vd is bicyclic, preferred bicyclic Ring D groups include hhghﬂ Aeh |
t et rahydr onapht hyl, indanyl, benzi m dazolyl, quinolinyl i ndol yl,

i soi ndol yWO 202589 ny| . benzo[b]furyl, 10 benzo[ b] t hi ophe?ﬁﬂl’US“iUﬁi\;'ﬂlzol yl
benzot hi azolyl, cinnolinyl, phthala2|nyl qui nazol i nyl, qui noxazolinyl,

1, 8- napht hyri di nyl and isoqui nolinyl. -2 R ng D of for mul a Ivd, preferred
T-R5 or V-Z-R5 substituents _incl éde -hal o, -CN, -NO2, %R4 15

optional Iy substit ut MPTE PEEEEFFRA PYriding. ri"’QQBYS @FR" é@ﬁl - CONH (R4)
. -N (R4) " OQga McARAL SPEER, - BARN Rihvs-p, - MBI SCRRL o NCRAL SOCHRM R4) 2,

- N( R6) COCH2CH2N(RA) 2, and - N(R6) oo'CHzCHzCHzN( RAj2, wherein Ris selected
from hydr od3d-v1 mes Pphﬁ@r@bl}ptﬁ@-lk, AVE-B, nERG R e TVD-Betandar yl ring,

0% 2 S0 TN ShBSRNEL g Mg WS LR S Rl A Vo5 el e

- NHSO2 Et 5 - Midsmia- Avapyh¢ludd\H¥dHe Auycaivell, abdtEBihere MIG3Clig NHCH3,

- NHCOCH2N( Q02t - Bu) CH3, - NHCOCHZN( CH3) 2, 25 - N HCOCH2CH2N( CH3) 21

- NHOOCH2 CH2 BHAOgRS) ahd_ ?uHee( &l opropyl ), - NH_CO( i sobutyl ),

- NHCOCH2( mor phol i n- 4- Pi‘éferré\éﬁw ENBE PESHWT £ 1Wa -include

- NHCOCH2CH2CH2( nor phol i n- 4-yl ), 2(t-butyl), -NH(Cl-4 aliphatic) such

as - NHMe, hm@cpg:cnal papReEtT QR %lkya@mmzac@am@waom &lGiphatic) 30 such
oo, enfL BB e A P S o R TSRS,
10 isopropyl.

Preferred RY groups of formula IVd include T-R®
or L-3Z-R’ wherein T is a valence bond or a methylene, L is
~0-, -8-, or -N(R%)-, -C(R®),0-, -CO- and R’ is -R,

-N(R')2, or -OR. Examples of preferred RY groups include

15 2-pyridyl, 4-pyridyl, pyrrolidinyl, piperidinyl,
morpholinyl, piperazinyl, methyl, ethyl, cyclopropyl,
isopropyl, t-butyl, alkoxyalkylamino such as
methoxyethylamino, alkoxyalkyl such as methoxymethyl or
methoxyethyl, alkyl'- or dialkylamino such as ethylamino

20 or dimethylamino, alkyl- or dialkylaminoalkoxy such as
dimethylaminopropyloxy, acetamido, optionally substituted
phenyl such as phenyl or halo-substituted phenyl.

The ring formed when the R* and RY groups of
formila IVd are taken together may be substituted or

25 unsubstituted. Suitable substituents include -R, halo,
-0 (CHz) 2-e-N(R*}2, -O(CHz)2.4-R, -OR, -N(R%)-(CHz)24-N(R%)a,
-N(R*) - (CH;) 34-R, -C(=0)R, -CO;R, -COCOR, -NO;, -CN,
-S(0)R, -SOR, -SR, -N(R®)2, -CON(R%);, -SO:N(R%)s,
-0C(=0)R, -N{R*)COR, -N(R%)CO;(optionally substituted C;.s

30 aliphatic), -N(R*)N{(R*)2, -C=NN(R?),, -C=N-OR,
-N(R*)CON(R*)2, -N(R')SO:N(R*),, -N(R')SO:R, or
-0C(=0)N(R*};, R and R* are as defined above. Preferred
R*/RY ring substituents inglude -halo, -R, -OR, -COR,



-205- Preferred R8 groups of fornula IVd, when present, include R, OR and
N(R4) 2. Exanples of preferred R6 include nethyl, ethyl, NH2; NH2CH2CH2NH,
N( CH3) 2CH2CH2NH,  N( CH3) 2CH2CH20O, ( pi peri di n- 1- yI)CHZCHZO and NH2CHPGER 1035
Preferred- rou s of-formula IVd include -C(R6")2

1, 2-cyclo g’ﬁF wherein each R6, is i ndependent I f@éﬁ’%ﬂ?@a‘ from

hydr ogen or rrethyl A nore preferred Q group is -CH2-. Preferred fornula

I Vd conpounds have one or 10 nore, anzo3wre preferably all, of the features
selected fromthe group, consisting of: (a) R' is hydrogen, alkyl- or

di al kyl am no-COzBeetﬁﬁ!i(R))zor N C3- QU Cia) plaaNiR*)gr o (G 2R-R,i s -NOR3 or

L- Z- R3, wher en or | N(R4) 2,
or -OR or "‘ﬂ@jﬂ_ @t a(lég%‘%tgnlgét h%{?%ﬁ?twﬁ%rggﬁn?egven éa:\l;i‘oms to
Lor m a Buzed:ﬁ: ;ﬂﬁ@tpttﬁ.ahaﬂlprsut&wﬁ:}taidad ogrgsanmeltiﬁcb drdupte rrbe{ ed ring

avi ng et eroat o ected,fromo sul fur ni trogen,

wher ei n each substitug'gﬁlg4 awp%%%sgf’ﬁm’f‘%%eﬁvsl'?@fﬁﬁ med by e and
RY is 'Qdeﬁfdiéé%‘ttbléeﬁﬁéftté UEcin Y e FiR3, Shud- m%ﬁn%Q each

substitutable ring nitrogen of said ring forned by R and S
i ndependent Ibiy®ldgbringuseeten qentaiming] aj pyrazeRe ngimg . V\,herel n T is a

val ence bonci, Q. S
optionally rép faecr%&ﬁgkﬂx%)&rﬁm lﬂ%dgn%eﬁk? Pﬁkglg‘i gyéejg'ﬁ"ff :rferrber ed
nonocycl i c amdam &a&:ﬁiaBDy rmrmmduc.’cﬁchuembarg& oarﬂsm:tmwr:;dlngl ng; and
'(d) R is -Ror Js hydro are taken
t oget her to &ﬁ OBF?% q:spd in thYe fog?[ow:. Ezmrlfa Iva

10 compounds having a pyrazole-containing bicyclic ring

system:

v’\\N
— = H
' ....,_ ’ \No
z"'\cr-n‘ an .

Preferred substituents on the R?*/R* fused ring
of fdrmula Ivd include one or more of the following:
-halo, -N{R')z, -Ci. alkyl, -C;., haloalkyl, -NOz, -0O({(Cj.,

15 alkyl), -C0,{Ci, alkyl), -CN, -SO2(Ci.¢ alkyl), -SO.NH,,
-OC(O)NH;, -NH;S0:(C;-4 alkyl), -NHC(O) {(Ci-. alkyl),
~-C{O)NH,, and -CO(Ci-¢ alkyl), wherein the (C:¢ alkyl) is a
straight, branched, or cyclic alkyl group. Preferably,
the (C;-4 alkyl) group is methyl.

20 - When the pyrézole ring system of formula IVd is
monocyclic, preferred R® groups include hydrogen or a
substituted or unsubstituted group selected from aryl,
heterocaryl, or a Ci-¢ aliphatic group. Examples of such
preferred R* groups include H, methyl, ethyl, propyl, ,

25 cyclopropyl, i-propyl, cyclopentyl, hydroxypropyl,



substituted benzo ring. 2 t SAP 2905 WO 02/062789 PCT/US01/51031 -206- More
preferred conpounds of fornula I'vd have one or nore, and nore preferably
all, of the features selected fromthe group consisting of: (a) RY S8 %ﬁbRS
or L-Z-R3 wherein T is a valence bond 5 or a nethylene and R3 is selected
from-R wadR2/emm9 - N(R6) 2, wherein R is selected from hyRGTHAONSI103CL 6
aliphatic, or 5-6 nenbered- heterocyclyl, phenyl, or 5-6 nenbered
heteroaryl; or re and ‘RY are taken tegedher with their intervening atons 10
to forma benzo pyri do, cycl opento, cyclohexo, cycl ohepto ,thieno, -

pi peri di no, methaXytaopydinand herFyloxyersipydubs i prefereed Ry gsewn of said
fused ring for%&fﬁ and RY is independently substituted by oxo, T-R3,

or L-Z-R3, ‘substitutable ring nitrogen of said ring formed by e
and RY is independent WheauRkdhd thitef ma:nlﬁla IVa) iR monecyelikng D), wherein T

Is a val ence bond, and,Ring Dis a nmenber ed_nonoc &I c or an 8- 10
rr:e(rjﬂ:)ered bi BRferTad, Rigg g’;f?@;fﬁ y’rn‘i"]t‘-}ﬂ? prgnyd ?Ell’%r l ﬁ ?nd Rl'h isI
ydrogeng dh A3, 10 ] aliphatic, phenyl, a
5-6 marrbere heteroaryl ?lﬁr:l }F ngwgg‘reg heterocyclic ring; (d) R3

is selected from-R NHEPORJ-HSDZD er le(ﬂM-)EGIVdZSSV\hm ®Ris selected from
L eren nobserdpl Biksp & Sk BIREL WRSAE SenpleY | T 20
or 1, 2- cycl cymtadryebhiopaphtingl i indanyl, benzimidazolyl, quinolinyl,
indolyl, isoindolyl, indolinyl, benzo[b]furyl,
10 benzol[blthiophenyl, indazolyl, benzothiazolyl,
cinnolinyl, phthalazinyl, quinazolinyl, quinoxazolinyl,
1, 8~-naphthyridinyl and isoquinolinyl.
On Ring D of formula IVd, preferred T-R® or
V-Z-R® substituents include ~halo, -CN, -NO,, -N(R*'),,
15 optionally substituted C, s aliphatic group, -OR, -C(O)R,
~CO;R, -CONH(R'), -N(R*)COR, -N(R*)CO.R, -SO.N(R%):,
-N(R*) 8O;R, -N(R®)COCH,N(R*),, -N(R®)COCH,CH,N(R*)., and
-N (R®) COCH,CH,CH,N (R*) ;, wherein R is selected from
hydrogen, C,.¢ aliphatic, phenyl, a 5-6 membered
20 hetercaryl ring, or a 5-6 membered heterocyclic ring.
More preferred R® substituents include -C1, -Br, -F, -CN,
~-CF;, -COOH, -CONHMe, -CONHEt, -NH., -NHAc, -NHSO.Me,
-NHSO,Et, -NHSO;(n-propyl), -NHSO;{isopropyl), -NHCOEt,
~NHCOCH,NHCH;, -NHCOCH;N (CO,t-Bu) CH;, -NHCOCH,N (CH;) 3,
25 -NHCOCH,CH;N{CH;);, -NHCOCH;CH,CH,N (CH;)2,
-NHCO (cyclopropyl), -NHCO(isobutyl), -NHCOCH;(morpholin-4-
yl), -NHCOCH,CH;(morpholin-4-yl), -NHCOCH,CH;CH;(morpholin-
4-yl), -ﬁ-1c0;(t-butyl), -NH (C;.4 aliphatic) such as -NHMe,
-N(C,., aliphatic); such as -NMe,, OH, -0({C;4 aliphatic)
30 such as -OMe, C;., aliphatic such as methyl, ethyil,
cyclopropyl, isopropyl, or t-butyl, and -C02(Ci,
aliphatic).



30 each R6' is independently selected fromhydrogen or nethyl. 21 SEP 2005
WO 02/ 062789 PCT/USO /51031 -207- Even nore preferred conpounds of formula

| vd have one or nore, and nore preferably all, of the features sellc§edliih
fromthe group consisting of: (a) R' is hydrogen nethyl, ethyl, propyl, 5
cycl opr opyWQ 02/66298% opyl , net hyl ami noor acetani do and RY RE/EWEHEWEEd from
2-pyridyl, 4-pyridyl, pyrrolidinyl, piperidinyl, norpholinyl, piperazinyl,
met hyl, ethyl, cyclopropyl,- isopropyt<0%=butyl, al koxyal kyl am no, 10

al koxyal kyl', al kyl - or_dial kylarg no, al kyl - _or dial kyl ani noal koxy,
acet am do, optional | y Préfgsred R c@ronesyPE EPrHeldokdetiA2 or e and RY

are taken t Wis ip 14 er IG4y at o I gea yrido,
pi peri di no, %%fé 1 tdyé%‘%%{elg(&; l?'i ndgg' v%erelﬂ?lil %%ﬁ dr%ég%lreg ?gt Pgﬁg%?f/e&

substi t ut ed Rfi theltndeomethyl,- @Rhy1QONH, ; CORRH,CHAR RACH;) ;CEhCH,NH,

- H2) 2-4-N(R4) 2, - 2) 2-4-R. - - 4 - NR = NRASO2R, or

; g(o(z N( ??4) 2, m&%&%%y WS&S&%'K&%@P@m Pi}ésﬁ&‘?%@d Cl.6 20
al i phatig group; (b) Bieférded (R rgrddps WreEerhiulal tva ¥a¢Rde bond and

Ring Dis a 5-6 menbered aryl or heteroa.r)-[ll3 ring optionally substituted
with one or TR gloupy lsdrexelaproranadizile, whexeinnepch R REF2, 25

optionall ; | 1 | | - 5 Ra - R4),
) &( R4) R, W&%&%ﬁ %%lz%‘%%? gf,f@"Nﬁ@}%?Sf Fé%g Nﬁﬁg‘%ﬁ\l 2,( ?\1 (R6)
COCH2CH2N ( R¥Yefzrred QN gRAYP GBCHAEEZCH2N (R4) 2;

Preferred formula IVd compounds have one or

10 more, and more preferably all, of the features selected
from the group consisting of:
(a) R* is hydrogen, alkyl- or dialkylamino,
acetémido, or a Cy.4 aliphatic group and RY is
T-R® or L-Z-R?, wherein T is a valence bond or a
15 methylene and R? is -R, -N(R*),, or -OR; or R* and
RY are taken together with their intervening
atoms to form a fused, unsaturated or partially
unsaturated, 5-6 membered ring having 0-2
heterocatoms selected from oxygen, sulfur, or
20 : nitrogen, wherein each substitutable ring carbon
of said fused ring formed by R* and RY is
independently substituted by oxo, T-R®, or L-2-
R’, and each substitutable ring nitrogen of said
ring formed by R* and RY is independently
25 substituted by RY;
(b) R' is T-(Ring D), wherein T is a valence bond or
a methylene unit and wherein said methylene unit
is optionally replaced by -0-, -NH-, or -8-;
(c}) Ring D is a 5-7 membered tonocyclic or an 8-10
30 membered bicyclic aryl or heteroaryl ring; and
‘(d) R? is ~R or -T-W-R® and R? is hydrogen, or R® and
R*' are taken together to form an optionally
_substituted benzo ring.



(c) R2 is hydrogen or a substituted or unsubstituted 30 group selected from
aryl, heteroaryl, or a Cl1.6 aliphatic group, and R2' is hydrogen; and (d)
R3 is selected from-R -OR or -N(R4)2, wherein R is selected from §P 7005
hydrogen, Cl1-6 aliphatic, 5-6 21 SEP 2GG WD 02/062789 PCT/ USOL/ 51031 - 208-
menbered NEQ®/6EW2| y|  phenyl, or 5-6 menbered heter oarBGT/URKEIB j 5 - 0-
-5-, or -NH; (e) Rng Dis substituted by up to three substituents
selected from-halo, -CN, -NO2, 5 -Nz¥g2; optionally substituted Cl -6

al i phatic group, -OR, -C(OR -CO2R, -CONH(R), -N(R4)COR, -N(R4)C2R,
-SO2N(R4) 2, - N( R4) SC2Rpre- mmmmpﬁm ucRﬁ;:ﬁmmcme or

- N(R6) OOCHZCHZCHZN R4 erein R ect 0_f ogen,

al i phatic, gngré %’é?eQF Xr? I’I RS Eﬁ? gé/%; rrbered

het er ocycl | cserlé&eda@g}oﬁf thé& giéup Edtsishep egglgt ative conpounds of fornmula
IVd are 15 shown beome%Ie 12. Table Ivd-1 M HN HNHN 11 NO

IVd-4 |Vd-5 | va- AaleRENis T-R? or L-%Z-R® wherein T is a valence bond
5 .- or a methylene and R® is selected from -R, -OR,
or -N(R*),;, wherein R is selected from hydrogen,
C,-¢ aliphatic, or 5-6 membered heterocyclyl,
phenyl, or 5-6 membered heterocaryl; or R* and R¥
are taken together with their intervening atoms
10 'to form a benzo, pyrido, cyclopento, cyclohexo,
cyclohepto, thieno, piperidino, or imidazo ring,
wherein each substitutable ring carbon of said
fused ring formed by'R" and RY is independently
gubstituted by oxo, T-R?, or L-%Z-R?, and each
15 substitutable ring nitrogen of said ring formed
by R* and RY is independently substituted by RY;
(b) R* is T-(Ring D), wherein T is a valence bond,
and Ring D is a 5-6 membered monocyclic or an 8-
10 membered bicyclic¢ aryl or heterocaryl ring;
20 (c) R? is. -R and R* is hydrogen, wherein R is
selected from hydrogen, (;.¢ aliphatic, phenyl, a
5-6 membered hetercaryl ring, or a 5-6 membered
heterocyclic ring; .
{(d) R? is selected from -R, -halo, -OR, or -N(R%),,
25 wherein R is selected from hydrogen, Ci.g
aliphatic, or 5-6 membered heterocyclyl, phenyl,
or 5-6 membered heterocaryl, and L is -0-, -S-,
or'—N(R‘)-; and
(e} Q' is -C(R*)z- or 1,2-cyclopropanediyl, wherein
30 each R® is independently selected from hydrogen
or methyl.



pp IVd-3 IVd-6 21 SEP 2005 WO 02/ 062789 -209 Me | Vd- 8 PCT/ USOL/ 51031

I n-anot her enbodi nent, this invention provides a conposition conprising a
conpound of fornmula IVd and a pharmaceutically acceptable carrier.? At Hay
aspect of this invention relates to a 5 nethod of treating or preventing an
Aur or a- 2- YRIPZ6FE® di sease with an Aurora-2 inhibitor, Viff “Néf“ﬁbd
conprises admnistering to a patient in need of such a treatnent a

t herapeutically effective anbunt of a2amnpound of forrmula IVd or a
pharmaceuti.cal conposition 10 thereof. Another aspect of this invention
relates to a method Bven mpye tprafexredr gotpogndsi o) formulgadvdnt, which

nmet hod conprises _adm ni I n t he i a np of forrmula I'vVd or
a conpositi @ﬁ"@oﬁﬂ?i <% n@élgéc\’l aﬁmélgnofgnﬁggﬁasgg%tﬁgf' aés%eq%fe of this invention
relates to FeattirbBedseledteantiman Wheppevapt togs fetiig ofedi at ed di sease

with a GSK-3 inhibjtoy, which nmethod conprises admnistering to a patient
in need of such 43 r%é%ﬁwdéoantﬁﬁF%utﬁwjin&'i ve amount of 4

of Thi's Prventi on reT R TRoRY L R e O e cTs andl or
| owering blood | eveind & gBusetected o i2epyridydeed-Pyeidnt,

- pyrrolidinyl, piperidinyl, morpholinyl,
piperazinyl, methyl, ethyl, cyclopropyl,
isopropyl, t-butyl, alkoxyalkylamino,

10 . alkoxyalkyl, alkyl- or dialkylamino, alkyl- or
dialkylaminoalkoxy, acetamido, optionally
substituted phenyl, or methoxymethyl; or R* and
RY are taken together with their intervening
atoms to form a benzo, pyrido, piperidino, or

15 cyclohexo ring, wherein said ring is optionally.
substituted with -halo, -R, -OR, -COR, -CO.R,
~CON(R*)3, -CN, -O(CHz)2-4-N{R%)z, -0(CHz);-R, ~-NO;
-N(R*)2, -NR'COR, ~NR'SO;R, or -SO;N(R®);, wherein
R is hydrogen or an optionally substituted C;.¢

20‘ aliphatic group;

(b) R! is T- (Ring D), wherein T is a valence bond and
Ring D is a 5-6 membered aryl or heterocaryl fing
optionally substituted with one or two groups
selected from -halo, -CN, -NO,, -N(RY).,

25 optionally substituted ¢;.¢ aliphatic, -OR,
~-C(0)R, -CO;R, -CONH(R'), -N(R')COR, -N(R)CO:R,
-SO:N(R*);, -N(R')SO;R, -N(R®)COCH,N(R%).,

-N (R®) COCHCH;N (R*) 2, or -N(R®) COCHCH,CH,N (R*) 2 ;

(c) R? is hydrogen or a substituted or unsubstituted

30 group selected from aryl, heteroaryl, or a Ci.¢
aliphatic group, and R?*' is hydrogen; and

(d) R® is selected from -R, -OR, or -N(R%)., wheréin

R is selected from hydrogen, Ci-s aliphatic, 5-6



25 whi ch nethod conprises admnistering to the patient a therapeutically
effective anount of a conpound of fornmula |1Vd or a pharmaceuti cal
conposition thereof. This method 21 SEP 2GG WD 02/ 062789 PCT/ US01/B1LEL 2565
-210 is especially useful for diabetic patients. Another nethod relates to
i nhi bi ti nQ‘PQ??@“H duction of hyperphosphoryl ated Tau prifi¥$9V5Hil ch i s
useful in halting or slowing the progression of Alzheiner's 5 disease.

Anot her nethod relates to inhibiting t+2@8- phosphoryl ation of D catenin,
which is useful for treating schizophrenia. Another aspect of this

i nvention rel ates tonembenaddeterocyeiyls | Peerao- -6y mepbered pati ent,
which 10 nethod co I mnistering_Lo the patient. a conpound of
formula I'Vd or a co%éo{l'sﬁ:liot C'O%I’%i g’l ?ig sgi t (r:%n'p%fnd%I Anot her net hod
relates to inhibi(e) NRidgrories BubktiGuted bot uyi ty tlree bi ol ogi cal sanple,

whi ch nmet hod conprises contacting._.the hiological sanple with the 15
Aurora-2 or GSK-3 i rfaftidriegyts (?I%I}EFEeS\/gF" r-Baloyh s DacelPrcal conposition

thereof, gi n an amounty (841 ecdptod L1 b 10UEQ8 302 U1 {PHE3.c Each’ of the
af orenenti oned net hods( dif)%eg(%%d to tynhe inhf’gyt?on 1(Z)E Auror a- 2c or GSK-3, or
the treatment of 20gxeub.sed®Po aiQ(@)Rat edOiFer-@OWH(RS) pr¥ & aBPR, carri ed out
wth a preferred co fofOr byvd, _ i bed above. The conpaqunds
of this invention nan{/pgie‘slgraé%hr e%BJ’h?ﬁ' )gzéneﬁg*ﬂg‘s?’#ét hods known to those
skilled in the art 287¢RS)caord(Rfs, cariodem.GENi(Rf ust oat ed by the gener al

Schertes 1. V11 e 930RISolBIARGA 8 .| QU1 2 sehidgeRhoPor 2ti Ve

exanpl es bel ow.
10 from hydrogen, C,-¢ aliphatic, phenyl, a 5-6

nembered heteroaryl ring, or a 5-6 membered
heterccyclic ring; and
(f) Q' is -CH;-.
Representative compounds of formula IVAd are
15 shown below in Table 12.

Table 12.

Ivd-1 Iva-2 Ivd-3



WD 021062789 -211 Scheme | R 2 2 1 SEP 20005 PCT/US01/51031 H UK]--N UK

Fix -IA, NRK'"16N + FIY~Y' -U H2N'WRY | VV-CJ RY-Y'-0-RL | 2 3 11 3
Reagents: (a) EtOH, Et3N, roomtenperature; MR--QH (Q S, NE or 0) 24drStP 2805
R2-CH2-M catalyst (Mis Al or Mg or Sn, catalyst - Pd* or chene |
above shoWO®M¥REral route for the preparation of thelﬁ}gggH%o bnpounds.
The dichlorinated starting material | may be prepared using nethods simlar
5to the those repo rted in J. Xndian-2@hem Soc., 61, 690- 693 (1984) or in
J. Ned. Chem, 37, 3828- 3833 (1994) The reaction of I with am nopyrazol e

(or aninoindazole) 2 [ nanner d ribed in Whorg. Med. Chem Lett,

10, 11, 1175-1180, in LT Cl2em 21" 1161-1167, 10 (1984)
provi des the versatHN nochloro | diate 3. Conditions for displacing
the chloro grouprll Hepepsl. on the nature of the Qi nker

noi ety and are own inghg iy ki d See, for exanple, J. Med.
Chem 38, 14, 2763<2M73 (WheNe D TsOM® N-Link), 15 or Chem Fharm

Bull ., 40, 1, 227-228yd{d9.92). (S-Li.nfyg-g or J. Ret. Chem, 21, 1161-1167,
(1984) (0-Link) or Bloorg. med. Chem Lett, 8, 20, 28.91-2896, (1998) (C

In another embodiment, this invention provides
a composition comprising a compound of formula IVd and a
pharmaceuticélly acceptable carrierx.

Another aspect of this invention relates to a

S method of treating or preventing an Aurora~2-mediated
digease with an Aurora-2 inhibitor, which method
comprises administering to a patient in need of such a
treatment a therapeutically effective amount of a
compound of formula IVA or a pharmaceutical composition

10 thereof.

Another aspect of this invention relates to a
method of inhibiting Aurora-2 activity in a patient,
which method comprises administering to the patient a
compound of formula IVd or a composition comprising said

15 compound. - _

Another aspect of this invention relates to a
method of treating or preventing a GSK-3-mediated disease
with a GSK-3 inhibitor, which method comprises
administering to a patient in need of such a treatment a

20 therapeutically effective amount of a compound of formula
IVd or a pharmaceutical compogition thereof.

One aépect of this invention relates to a
method of enhancing glycogen synthesis and/or lowering
blood levels of glucose in a patient in need thereof,

25 which method comprises adminilstering to the patient a
therapeutically effective amount of a compound of formula

IVd or a pharmaceutical composition thereof. This method



Link). 71 SEP 2005 WD 02/ 062789 PCTI USO1/51031 -212 Schenme Il OH Cl 2. R2 HN
R Rk NatNN+' NHb Rx1l 11 RYF N'QRL Ry NN"QRL Ii2NRY NN"QRL 45 2
|1 Reagents: (a) POC131 Pr3N, 110C, (b) EtOH, Et3N, room tenperatli8EP 2063
Schene Il above shows an alternative route for the preparation of the
present cwwpneeziss The starting naterial 4 may be prepaRCIAUSOHSH3Tranner
simlar to that described for analogous conpounds. See Chem Heterocycl. 5
Conpd., 35, 7, 818-820 (1999) (where €218-an N-Link), Indian J. Chem Sect.
B, 22, 1, 37-42 (1983) (N—Link%, Pestic. Sci, 47, 2, 103-114 (1996)

(0- Li nk), J.isvespeddpdidy useful fom dinetimpefierter nkinobRePhar mazi e, 43,

7, 475-476 ( knk) o T. ' |0 pgevi des i nternedi ate
5 See J. Ne#.gij%enﬁ%}llaﬁ% 53}%&&&1‘?%28:58@#5}?2 L nk), Pestic.
Sci, 47, 2, hykedphobphb@9batéd-TawmkdrotkinyewhiGhels, uséfuR0in3793- 3803
(1998) (S-Link),. or J. Med. Chem, 43, 22 4288-4312 ,(2000) (C- Link).

Di splaceneneu%#ﬁ*qgaqf-5¥%§?Bﬁp€h?lHEPQFﬁﬁﬂﬁﬂgdpgtéigﬁﬁP§ rg?n'nopyrazole (or
am noi ndgzol@seaded RhOYhEL ROMMOUNES dHed oS 1hRYBNEEAG Ry be perforned
according to known nethods for anal ogous conpounds. See J. Med. Chem, 38,
14, 2763- 27 thasHigsylatnhencof) f-scaterin, L iwhiyh Bsoesgfulefior Chem Lett., 7,
4, 421-424 (t1r9e9a7t) )

i&é)gchizophrenia.
Another aspect of this invention relates to a
method of.inhibiting @GSK-3 activity in a patient, which
10 method comprises administeriﬁg to the patient a compound
of formula IVd or a composition comprising said compound.
Ancther method relates to inhibiﬁing Aurora-2
or GSK-3 activity in a biological sample, which method
comprises contacting the biological sample with the
15 Aurora-2 or GSK-3 inhibitor of formula IVd, or a
pharmaceutical composition thereof, in an amount
effective to inhibit Aurcra-2 or GSK-3.
Each of the aforementioned methods directed to
the inhibition of Aurora-2 or GSK-3, or the treafment of
20 a disease alleviated thereby, is preferably carried out
with a preferred compound of formula IV4, as described
above.
The compounds of this invention may be prepared
in general by methods known to those skilled in the art
25 for analégous compounds, as illustrated by the general
Schemes I-VII, the general methods that follow, and by
the preparative examples below.



20 Link), Bioorg. Med. Chem Lett., 10, 8, 703-706 (2000) (S-Link), or J.

Med. Chem, 41, 21, 4021-4035 (1998) (C Link). 21 SLP 2005 WD 02/ 062789

-213 Schenme 111 PCT/USO01/51031 Fir OHU RZ HNR' Na. R'N + "H' bw F,¥ ?#.

%eMe Ry N' SMe H2N -0~ Ry --S-Me 6 7 2 8 9 Il Reagents: (a) POCL3; 6 ct Lo

Et OH, Et 3WO 02062782 enper at ure; (c) Oxone; (d) R -QH (Q = FCHPH0HH103) or

R1-CH3-M catalyst (Mis Al or My or - Sn, catalyst = Pd or Ni*) Schene |11

above shows another alternative route2ibr preparing the present conpounds.

The starting material 6 may be chlorinated to provide internediate 7.

Di spl acenentSaitemend 4-chloro group in 7 with 5 ami nopyrazole (or

am noi ndazole) 2 gives internediate 8 which, upon oxidation of the

met hyl sul fanyl group, provides the nethyl sul fone 9. The nethyl sul f onyl

group of 9 may be displaced - readily with gR—@H to giveiﬂu% dgsi red product
|

|. See J. Am Chem Soc., 81, 5997-6006 1@ ) (where (ting N- Li nk) or
in Bioorg. Med. .Chem Lett._210, 8, 821- 00) (S- Liﬂﬁ SLP 2" Ca
cl R?
2t ol - e m b -
f" + j:b\ﬂ — [N o fN
RNYT HN R Nel RY SN O-A!
1 2 3 IT

Reagents: (a) EtOH, Bt,N, room temperature; (b) R*-QH (Q =
S, NH or 0) or R'-CH;-M/catalyst (M is Al or Mg or Sn,
catalyst = P& or Ni°)

Scheme I above shows a general route for the
preparation of the present compounds. The dichlorinated
starting material 1 may be prepared using methods similar

5 to the those reported in J. Indian. Chem. Soc., 61, 690-
693 (1984) or in J. Med. Chem., 37, 3828-3833 (15994).
The reaction of 1 with aminopyrazole (or aminoindazole) 2
in a manner as described in Bioorg. Med. Chem. Lett, 10,
11, 1175-1180, (2000) or in J. Het. Chem, 21, 1161-11€7,

10 {1984) provides the versatile monochlorc intermediate 3.
Conditions for displacing the chloro group of 3 by R*-Q
will depend on the nature of the Q linker moiety and are
generally known in the field. See, for example, J. Med.
Chem, 38, 14, 2763-2773, (1995) (where Q@ is an N-Link),

15 or Chem. Pharm. Bull., 40, 1, 227-229, (1992) (s-Link),
or J. Het. Chem., 21, 1161-1167, (1984) (0-Link) or
Bioorg. Med. Chem. Lett, 8, 20, 2891-2896, (1998) (C-
Link) . '



WO 02/ 062789 -214 Schene IVOHC Rx 1~ '"SMe a N~ + HON C 11 N' -SMme
10 11 2 N Ry NtSSve 13 14 R® AN C N LSWMe 12 Il Reagents: (a) POCL3; Qb)
Ht OH, Et 3N, roon1tenperature; (c¢) RY-H(R =S, NHor 0); (d) oxoné] E{Bﬂmn
R-QH(Q NH or 0) or R-CH2-Mcatalyst (Mis Al or N%U Sn, catal yst
= Pd or IWQS’Z’%E'%WE IV above shows a general route for THEUSHBISL, ot on” of
t he present conpounds wherein RY is a group attached to the pyrim dine core
via a nitrogen, oxygen or 5 sulfur hetel®atom The starting 4, 6-di hydroxy-2-
met hyl sul fanyl pyri m dine 10 may be prepared as described in J. Med. Chem,
27, 12, 1621cigxe (IBH84). The chloro groups of internediate 11 may be

di spl aced sequentially wth am nopyrazole (or am noi ndazole) 2 angzthen

with 10 anot her amine (or al cohol or thiol) follomnng procedurﬁsI:r
o R H
R*

Y R R

YN &SRR « R ):L
ptan RN QR HQN\":('*rI : N o-R!
4 5 2 . u

Reagents: (a) POCl,;, Pr;N, 110°C; (b) EtOH, Et3;N, roonm
temperature.

Scheme II above shows an alternmative route for
the preparation of the present compounds. The starting
material 4 may be prepared in a manner-aimilar to that
described for analogous compoun&s. See Chem. Heterocycl.

5 Compd., 35, 7, 818-820 {1999) (where Q is an N-Link),
Indian J. Chem. Sect. B, 22, 1, 37-42 (1983) (N-Link)},
Pestic. Sci, 47, 2, 103-114 (1996) (O-Link), J. Med.
‘Chem., 23, 8, 913-918 (1980) (S-Link), or Pharmazie, 43,
7, 475-476 (1988) (C-Link). The chlorination of 4

10 provides intermediate 5. See J. Med. Chem., 43, 22,
4288-4312 (2000) {Q is an N-Link), Pestic. Sci, 47, 2,
103-114 (1996) (O-Link), J. Med. Chem., 41, 20, 3793-3803
(1998) (S-Link), or J. Med. Chem., 43, 22, 4288-4312
(2000} (C-Link). Displacement of the 4-Cl group in

15 intermediate 5 with aminopyrazole {(or aminoindazole) 2 to
provide compounds of this invention may be performed
according to known methods for analogous compounds. See
J. Med. Chem., 38, 14, 2763-2773 (1995) (where Q is an N-
Link), Bioorg. Med. Chem. Lett., 7, 4, 421-424 (1997) (O-

20 Link), Bioorg. Med. Chem. Lett., 10, 8, 703-706 (2000)
(S-Link), or J. Med. Chem., 41, 21, 4021-4035 (1998} (C-
Link) .



simlar to those reported in US Patent 2585906 (I1Cl, 1949). The

nmet hyl sul fanyl group of 13 nay then be oxidized to provide the N
met hyl sul fone 14. Displ acement of the methylsul fonyl group of 14 of V&P ZHé
desired 15 product It. PCT/USOL/ 51031 21 SEP 2995 WD 02/ 062789

PCT/ USOL/ 9‘58@1062@5 Scheme V + i NH a Rx Ry' *' *Cl H2N 1BCHYS05W3L g 15 |y
Schene V above shows general routes for the preparation of conpounds of
formulae IVa, IVb, IVc., and I1Vd. Stepsi{a) and (b) are anal ogous to the 5
' correspondi ng steps described in Schene | above. See Indian J. Chem Sect.
B, 34, 9, 1%hen&/EIM0; J. Chem Soc., 1947, 899-905; J. Chem Soc., 34,
9, 1948, 777-782; and Indian J. Chem, 1967, 467-470. The synthetic
transformati ons shown in Schemes 10 |-1V above are further illustrated by
the following nethods. Schene VI b CI M' A NH2 R2

o R ' ::fb‘”

OH
nfo a - Ay . szfb’""“b Ry
RN Me RY N5 Me H,N E—

RYNS-Me
6 7 2 8

R? R2

RE N N
c pfiH d : m‘“
R’ N’*sm RY IN‘*Q-n’

(o) o
9 II

Reagents: (a) POCl;; (b) EtOH, Et3N, room temperature; (c)
Oxone; (d) R*~-QH (Q = S, NH or 0) or R-CH;-M/catalyst (M
is Al oxr Mg or Sn, catalyst = P3d° or Ni°)

Scheme III above shows another altermative
route for preparing the present compounds. The starting
material 6 may be chlorinated to provide intermediate 7.
Displacement of the 4-chloro group in 7 with

5 aminopyrazole {or aminoindazole) 2 gives intermediate 8
which, upon oxidation of the methylsulfanyl‘group,
provides the methylsulféne 9. The methylsulfonyl group
of 9 may be displaced readily with R'-QH to give the
desired product I. See J. Am. Chem. Soc., 81, 5997-6006

10 (1959) (where Q ig an N-Link)or in Bioorg. Med. Chem.
Lett., 10, 8, 821-826 (2000) (8- Link).



19 20 21 71 SCP 2055 WO 02/062789 PCT/US01/51031 -216- Scheme VI above shows
a general route for preparing the aryl guanidine internediate used to
prepare conpounds where Qis -C(R6')2-. The nono- or bis- alkylatidnl §#P 2095
at step (g‘% to repare conpound 20 can 5 be achi eved by u3| ns% net hods

subst ant | 3@ ﬁ?lar to those described by Jeffery, J.F 3t 3. chem
Soc, Perkin Trans 1, 1996 (21) 2583-2589; Gnecco, D., et aI Og Prep
Proced Int, 1996, 28 (4), 478-480; Fedptgnski, M and Jonczyk, A, Og Prep
Proced Int, 1995, 27 (3), 10 355-359; Suzuki, S, et al, Can J Chem 1994,.
71 (2) 357- Swiemeadd Prasad, G, et at, J O g Chem 1991, (25), 7188- 7190.
The nmethod of step (b) to prepare conpound 21 from conpound 20 can be

achi eved by using nmethods substantially simlar to those described py Mss,

R, et 15 al, Tetrahedron.Lett, 1995, (48), 8761-8764 and pgiBati, R,
Tetrahedron Lett, 1990, (14), 1969 1972. The aryl guanidine inte j at es
pr epar ed accord»ng to Schene VI, n@ly then be se@? o prepare t BR onpounds
of this inveRN by t he aret hod® r|be ﬁy ne alpove |-V and
by net hods kn .M%ne—skPrled R Ge art ‘H Seherm- VI | Rbgve shows a
general met Fha may be useﬁ to prepare conpounds of for®il'¥ [§Maherein

Q 21 SAP 206 WO 02/062789 PCTI US01/51031 -217- is 1, 2-cycl opropanedi yl.

Conmpound 26 nmayaiaphen be used to 11 .2 12
R?
FI"'\‘ :: " nz'f(ﬁzH FF\‘ ::Rz
HN d N

Rﬁlng > R AN :ILN

RN S-Me RY N'J‘\S-Me N a-R
co
i3 14 IX

Reagents: (a) POCli; (b) EtOH, Et;N, room temperature; (c)
RY-H (R = 8§, NH or 0); (d) oxone; (e) R*-QH (Q = S, NH or
0) or R-CH;-M/catalyst (M is Al or Mg or Sn, catalyst =
Pd® or Ni°)

Scheme IV above shows a general route for the
preparation of the present compounds wherein RY is a group
attached to the pyrimidine core via a nitrogen, oxygen or

5 sulfur heterocatom. The starting 4, 6-dihydroxy-2-
methylsulfanylpyrimidine 10 may be prepared as described
in J. Med. Chem., 27, 12, 1621-1629 (1984). The chloro
groups of intermediate 1l may be displaced sequentially
with aminopyrazolé (or aminoindazole) 2 and then with

10 another amine (or alqdhol or thiol) following procedures
similar to those reported in US Patent 2585906 (ICI,
1949). The methylsulfanyl group of 13 may then be
oxidized to provide the methylsulfone 14. Displacement
of the methylsulfonyl group of 14 gives the desired

15 product II.



prepare the desired am no-pyrazol e conpounds using the nethods described
above at Schene | step (b). Method A To a solution of 2,4 5

di chl oroqui nazol ine (12.69g, 63nmol) and 3-am no-5- nethyl pyrazol e {65189505
63mmol ) in ethanol (220m.) is added triethylamne (8.13n, 63nmol) and the
reaction WO9M6278%is stirred for 3 hours at room tenper RAVEVIFHE  pal e

yel low precipitate is then collected by filtration, 10 washed with cold

et hanol and dried under vacuumto gi v-.e15-

(2-chl oroqui nazol i n-4-yl)-(5-net hyl - 2H pyrazol -3-yl)- am ne. The

above- prepared (2-chloroqui nazolin-4-yl)- (5-nethyl-29-pyrazol-3-yl)-am ne
(155 ng, 0.% |),,and 15 3-chloroaniline (0.316 nL, 2.99 nmol) are refluxed
in tert-bu—&%&é& m.) over 20 h. The mixture is concentrated in vacuo and
the residue is suspended in EtOH/ H20 (Inl/3m). K2CO3 (83 ng, 0.6 nmmol) is
added and the suspension is stirred for 2h at _roomtenperature. 20 The
solid that forns is collected and dried upger RPacuum to give R*he product

[ 2- (3-chl or ophenyl am no) - qui nazol i n- 4-yl |- thyl -2Hp HS-yI ) - am ne.
Met hod B. Sodi uygp hydride (45gag, 1.12 nmolyy THE (2 )y reated with
3- et hoxyph I\ 0. 94q, H. 5 mola) anﬂ*ﬁ;eactbon m e is stirred
until effervebcgncetcease e~THE™ s r ed FTacuo t he

above- pr epaf®d N2€th! or 88Ni nazol i n- 4- yI X7 thyl - 2H RITNORA- yI ) - ani ne

(150 ng, 0.51 qwol)) is addgd. The reactipp mxture is stijged at 100C for
20 h, then 30 poured into aqueous K2CO3 and stirred for 2h at room
tenperature. The solid that forns is collected and re- crystallized from
et hanol to give the product [2-(3 WO 02/ 0.62789R2PCT/ uUsa /51031 -,218-

'y el
R H;I;PH H;Iﬁ?“
cl
R HzN RY i RY N q-R!
17 2 18 IV

Scheme V above shows general routes for the
preparation of compounds of formulae IVa, IVb, IVe, and
Ivd. Steps (a) and (b) are analogous ﬁo the

5 corresponding steps desr_;ribed in Scheme I above. See
Indian J. Chem. Sect. B, 34, 9, 1995, 778-790; J. Chem.
Soc., 1947, 899-905; J. Chem. Soc., 34, 9, 1948, 777-782;
and Indian J. Chem., 1967, 467-470.

‘ The synthetic transformations shown in Schemes

10 I-IV above are further illustrated by the following

methods.
Scheme VI
8 6
. g?. RY R°\ R
H1/\">N S o b o - NH,
N
NN EI H
Me”™ “NH»
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met hoxyphenoxy) - qui nazol i n-4-yl ] - (5-net hyl - 2H pyrazol -3- yl)-am ne. Mt hod

C. To a solution of 4-hydroxy-2- phenoxynethyl qui nazoline (2 g, 7.93 muol)

i n phosphorus 5 oxychloride (10r) is addedtripropylamne (3:02 L, 745578 2155
mmol ) and the reaction mxture is heated for 30 mnutes at 110C. The excess
phosphor u3V@®%/Rék18%ri de is evaporated in vacuo, the resi®EUS5H8Ured on ice
cold aqueous NaHCO3 and extracted with ethyl acetate. The 10 organic | ayer
is washed with brine, dried, filteredzumed evaporated. The resulting residue
is purified on flash chromat ography (Si 2, hexane /AcCEt gradient) to give
4- chl or o- 2- phenoxy nefthens i Vb allavee shysaasgenerah futtehefcaabove 4- chl oro-2

15 phenoxynet hyl qui nazpline (0.5 a,..1.8 ) .in THE nL) s added
3-am no- 5- c?EFﬁ’#bB% é@? a%‘ar‘é.i'ﬁl'%-?{é? gngg%nm%e a'f\%é{)&éo Pé')&PPFS_n m xture
S heat ed atc_oﬁ.gsuﬁag Qﬁer@qyrfg SofRfent- .i s-_mdam@.te&ramk.et hanol S qdded.
A white soli.d forns and is coll ected b\épflltratlon and 20 dried under

vacuum to gRHEYLatiencPhtb AR -8580\(Rd 2 5P- Brepare compound 20 can

yl) - (2- pgengey ad Ub P A7 wibtrlols B ; olution of the
above- prgpa?}eédg%?%kfgt% ul nazd(;lmlégr%%}igl ng%?%%%pﬁu}%%ﬁ’azol - 3-

yl)-am ne ( th®seyde8cribedddy JeffBsy,(8.nE), i st aaltledT. XTthed Go2(dppp) (12 ny,
2.1.10-5 nbl f ol y e I estumchl oride in THE (2.15 nl, 2.15
nmol ) . Thep)gg ot %%&ﬁg g’ea{’l%ﬂoé)a{hz'léoggggﬁéggnho%?%c%% ]é'h'e et @&Ct ion m xture
i s then quendhedrept broced ams: 146G ,ard (4he proded; Fddagmnettii,n et hyl
acetate. The solyent is 30 evaporated and the residue

urified by flash
chr omat ogr afhy 23R8 YPREEEh P ge G0% FTEP- BERs -:Eﬂﬁnd'z%ﬁ)'n-m (3?'
4-yl) - (pocyalepsepy! sdshieyy azolet3aul,) cafll fechem, 1994, 71 (2) 357-

361; and Prasad, G., et al, J Org Chem, 1991, (25), 7188-
7180. The method of step (b) to prepare compound 21 from
compound 20 can be achieved by using methods ‘
substantially similar to those described by Moss, R., et
15 al, Tetrahedron Lett, 1995, (48), 8761-8764 and
Garigipati, R., Tétrahedron Lett, 1990, (14), 1969-1972.
The aryl guanidine intermediates prepared
according -to Scheme VI may then be used to prepare the
_compounds of this invention by the methods described in
20 the above Schemes I-V and by methods known to one skilled

in the art.
Scheme VII
o .
NHz o a Q b
+ o W — E:]ftNHz —_—
. 30
G A\
23 ) 24

022 ] o

NH C
OEW0 — TG0

25 : 26

Scheme VII above shows a general method that
may be used to prepare compounds of formula IX wherein Q



SAP K55 21 SEP 2905 WD 02/ 062789 PCT/ USO1/51031 -219- Method E. A solution
of (2-chl oroqui nazolin-4 yl)-(5-nethyl-2H pyrazol -3-yl)-amne (200 ng, 0.77
mol ) and 4- acet ani dot hi ophenol (644 ng, 3.85 nmol) is refluxed in{SiP 2598

tert-butanol (3 ) over a 20 hour period. 5 Diethyleth ,IE,II}Q] I s added
to the mﬂéﬂ%’%ﬁ% a solid forns that is collected by fEII;cf atllg%l. Thi s
solid is suspended in EEOH/ H0 InL/3nm), then I C2C0O3 (110 ng, 0.8 mmol) is

added and the suspension is stirred f0dl?2h at roomtenperature. A solid

forms and is collected and 10 dried under vacuumto give the product [2-(4-
acet am dophéy s dr FERYPHTRRABRAN Y -n- E—"’?‘PPUPQ-%UF@Y-'%FFD RA a8eA 80y ) - ani ne.
Method F. T UEh@Naéd i Redt-liGY-BhPaza18: sdid i haazol i ne (500
ny, 2.46 f%péﬁ 3- 1§g%ﬁ§%o-5-cyc?@%?gp§€p§?§%%§% %g%%L %m%.46 nol ) in
DVF (10nl) methddeddescrilbgd mbowe @& S&heme, I2s&pntdl ) fol | owed by sodium

| odi de (368 ny, 2.46 d e.r Lon mixfure is heated at 90 C for
20 h. The reaction nﬂggéiii£3 ?%%@i?§§ﬁ§8°ﬁe$€e ﬁlethyl'acetate and 20
aqueous sat @ichedrbatitdzoliee ofigawioey,| 8¥fhol p 0E ®damimdIs-brine and

evaporated in vacuo. The residue is purified by flash chromatography (Si02,
hexane/ Ac CERetBYABYEREYLe of &)iLAg . B38AHORY) 0B ethamel of320WMr d&ui nazol i n

4-y1) - (5- CY GlaaRBORY: el Pahaed| (83 15k, a@‘&ﬂﬁ? ) Z2nd fﬁré‘b&éﬁcﬂ%ﬁpar ed
(2-chloro-5,6, 7,8- tetrahydroqui nazolin-4-y }-(5-cyc opropyl - 2H pyrazol - 3-
yl) - ami ne i sixbureecils witirred fan 3abhotysnat copomrterperatime.be@hen Met hod L

to yield the 9gsiLefof Preip MUYl ¢HaRYE8TPLavsd by [Ariaribhal en- 2

10 washed with cold ethanol and dried under vacuum to give
(2-chloroquinazolin—4—yl)—(5-methy1-2H>pyrazol-3-yl)-
amine. '

The above-prepared (2-chloroquinazolin-4-yl)-
(5-methyl-2H-pyrazol-3-yl)-amine (155 mg, 0.6 mmol) and

15 3-chloroaniline (0.316 ﬁL; 2.99 mmol} are refluxed in
tert-butanol (3 mL) over 20 h. The mixture is
concentrated in vacuo and the residue is suspended in
EtOH/H,0 (1mL/3mL). K;CO0; (83 mg, 0.6 mmol) is added and
the suspension is stirred for 2h at room temperature.

20 The solid that forms is collected and dried under vacuum
to give the product [2-{3-chlorophenylamino)-quinazolin-
4-yl] - (5-methyl-2H-pyrazol-3-yl)-amine. .

Method B. Sodium hydride (45 mg, 1.12 mmol) in
THF (2 mL) is treated with 3-methoxyphénol (0.94g, 7.6

25 wmmol) and the reaction mixture is stirred until
effervescence ceases. The THF is removed in vacuo and
the above-prepared (2-chloroquinazolin-4-yl)-(5-methyl-
2H-pyrazol-3-yl) -amine (150'mg, 0.51 mmol)) is added.

The reaction mixture is stirred at 100°C for 20 h, then

30 poured into aqueous K,CO; and stirred for 2h at room
temperature. The scolid that forms is collected and re-
crystallized from ethanol to give the product [2-(3-



30 ylsul fanyl)-5,6,7,8-tetrahydroqui nazolin-4-yl]-amne. Mthod G A
sol ution of (5-cyclopropyl-2H

pyrazol - 3-yl ) - [ 2- (3- met hoxycar bonyl phenyl sul fanyl ) - qui nazol i n-4-yljs g;pl 1185
(110 mg, 0.26 nmml) in a mxture Z1 SLP 2j U5 WO 02/ 062789 PCT/ USOl/251 31

-220- of WHPER® (1/1, 10 nl) is treated with 1M Li OH PV¥¥ISHEL o 75
nmml ). The m xture is stirred for 20 hours at- roomtenperature and then
neutralized with IMHO (0.75 M., O.<figAmol). A solid forms and is
collected by 5 filtration to afford the desired [2-(3-

car boxyphenwemhbﬁmilﬁyloqnl raana zplin4-yil - dGeohephypyR H-pyrazol - -3-

2H pyrazol - i éﬂ‘ﬁp Met hod H. A solution of [2-(4-
acet am doph rR;I ghyl) 7- met hoxy- qui nazolin-4-yl]-(5- 10
net hyl - 2H- pyr azol - 3- yhgthad n@. (2 ng sciuBionlof #ohydidxyghzhl or oet hane (3

m) is treated with IMBBr3 in dichl oromethane (222, 1LL, 2.21.10-4 nol).
The i xt ur e ReenopyRethyhauipazokine A2,gur - Béf'a%ll MBERROSRhOze (222 | LL,

) . 10- d f
2.21.10 g Mgm dde uam rEAdde. mg%g}qiémmét?ﬂ dP i, 88 & for a

further e solvent is evaporate d met hanol is added to the
residue to qeeidhandstbeateadpid: mhguzel kenheatedvEporiA genutesacuo and

this operat 'tﬁ'i bgaeatfge%i%%srsé)ﬁo%ﬁrg%g% %}?hfoﬁggfdlé othe solid

resi due and &'he suspension s enperature for 15 hours. The
solid is coldvapordtegd ihitvacabd) dzhaamésidapemdeploured o Xt as e:om er/ Et, O—I

(3/1, 8 nL). The tra d. | t HCO3 ,and st for

hours at ro@rﬁ“FQHﬁg*'ﬁégé%an%] 5PF mﬁ%l}f SRSy 1 i ratlon r| nsed
with waper adiet Diyre25iStaihd® vﬁtﬁeb&-hﬁedeari@@ filtered and

(2 (4-acet am ophenyl sul f anyl ) -

7- hydr oxy- q@VeResRrERd,- yThe (%aﬁiﬂt%ﬂs reepduezbe -puyified on flash
chromatography (Si0O,, hexane /AcOEt gradient) to give 4-

chloro-2-phenoxymethylquinazoline.
~ To a solution of the above 4-chloro-2-

15 phenoxymethylguinazoline (0.5 g, 1.85 mmol) in THF (30
mL) is added 3-amino-S-cyclopropylpyrazole (0.47 g, 3.69
mmol) and the reaction mixture is heated at 65°C for 24
hours. Solvent is evaﬁorated and ethanol is added. A
white solid forms and is collected by filtration and

20 dried under vacuum to give (5-cCyclopropyl-2H-pyrazol-3-
yl) - (2-phenoxymethyl ~quinazolin-4-yl) -amine.

Method D. To a solution of the above-prepared
(2 -chloroquinazolin-4-yl) - (5-cyclopropyl-2H-pyrazol-3-
yl)-amine (123 mg, 0.43 mmol) in THF (5 mL) is added

25 NiCl;(dppp) (12 mg, 2.1.10°° mol), followed by 1M
benzylmagnesium chloride in THF (2.15 mL, 2.15 mmol).
The solution is heated at 50°C for 20 hours and the
reaction mixture is then queﬁched with aqueous NH,C1 and
the product extracted in ethyl acetate. The solvent is

30 evaporated and the residue purified by flash
chromatography to yield the desired (2-benzyl-quinazolin-
4-yl) - (5-cyclopropyl-2H-pyrazol-3-yl) -amine.



amne. Method I. To a solution of [2-(4-

acet am dophenyl sul fanyl ) - 7- hydr oxy- qui nazolin-4-yl]-(5 30

nmet hyl - 2H pyrazol -3-yl)-amine (32 ng, 7.87.10.5 nol) in DWW (1 nl) Zﬁsﬁﬂ?ﬂ?
potassiun1ca{@£nate (65 mg, 4.72.10-4 nol) and the reaction n}xture s
heat ed t o "Y%6212 (3 WO 02/ 062789 21 SEP 2105 PCT/ US01/B4HEY1SH51

chl or opr opyl ) norpholine (39 ng, 2.36.10-4 nol)-is then added, and the
m xture is stirred at 80 C for 4 hours3ig<cooled to roomtenperature and the
solvent is evaporated. The resulting residue is purified by flash

chromat ography 5 to aHebkediBe desiqlagipn of- 42ceblpxrRpamacdin-4ny ) - 7-
3- hol i Qx4- k- ' | i 2(5- )
by aor -3y B s HEEREK A BRRAR i Lk o2, P00 G 506 77 o)

phenyl sul f ampld) 47agetanidotiziophenct- lek4( hgpes hyb -m@ibl Y1 Ol pwefialed- yl ) - am ne

(147-nmg, 3.38 ,10-4 1) in thanol (5 ). 1s added Pd/C 10% (40 ng) and
t he reactioﬂnnF?FEFgﬂgggoirggﬁﬂg WYETF Ry 4P 0BV Bt von pressure at 45 C

for 20 boupgethpgethédl Y56 mis) fid aRIded thr enghmixfidek Aind @l igorigwhich is
then washed with dilute HCl. . The conbined 15 yellow filtrate is evaporated

and the resdormggtbari ¥s ¢ekiented Pyefjdtaptiond Fois Aaldidhds to afford the
hyar oxyam neaeEsaat e . sEldpbL ] then, K569 (130 ™86 958 20 wethod K
[ 2- (4- Acet ammehd} phengdded fand |bhe/ suspension is stirred for 2h at
moi) s d o 8Phe HebREEa R L o SRR BERR e 15 ALY 3 ant the
reacti opoi sdried under vacuum to give the product [2-(4-
acetamidophenylsulfanyl)-quinazolin-4-yl] - (S-methyl-2H-
pyrazol-3-yl) -amine. _
Method F. To a solution of 2,4-dichloro-
5,6,7,8-tetrahydroguinazoline (500 mg, 2.46 mmol) and 3-
15 amino-5-cyclopropylpyrazole (303 mg, 2.46 mmol) in DMF
(10mL) is added triethylamine {(0.357 mL, 2.56 mmol)
followed by sodium iodide (368 mg, 2.46 mmol) and the
reaction mixture is heated at 90 °C for 20 h. The
reaction mixture is partitioned between ethyl acetate and
20 aqueous saturated NaHCO;. The organic layer is washed
with brine and evaporated in vacuo. The residue is
purified by flash chromatography (8102, hexane/AcOEt
gradient) to give (2-chloro-5,6,7,8-tetrahydroquinazolin-
4-yl) - (5-cyclopropyl-2H-pyrazol-3-yl) -amine.
25 The above-prepared (2-chloro-5,6,7,8-
' tetrahydroquinazolin-4-yl)-(5-cyclopropyi—2H=pyrazol—3-
yl) -amine is reacted with 2-naphthalene mercaptan as
described in Method L to yield the desired (5-
cyclopropyl-2H-pyrazol-3-yl) - [2- (naphthalen-2-
30 ylsulfanyl)-5,6,7.8-tetrahydroquinazolin-4-yl]-amine. -
Method G. A solution of (5-cyclopropyl-2H-
pyrazol-3-yl) - [2- (3-methoxycarbonylphenylsulfanyl) -

quinazolin-4-yl}-amine (110 mg, 0.26 mmol) in a mixture



heated at 90 C. Iron powder (93 ng) is added and the 25 mi xture is stirred
at 90 C for 4 hours, cooled to roomtenperature and filtered through a pad
of celite. The pad is washed with methanol and the conbined filtrg te%]r-l pSP005
concentrated in vacuo. The residue is purified by'flash g%gqgioggr ap

(Si 02, DOWREHERE? adi ent) to give the 30 desi red PCT/USO

[ 2- (4- acet am do- phenyl sul fanyl)-7-

am noqui nazol i n-4-yl]-(5-net hyl - 2H pyt2®bt - 3-yl )-am' ne. 21 SEP 255 WO

02/ 062789 PCT/CSO /51031 - 222 Met hod L. To a _solution of 4-di chl oro-6
phenyl - pyr i & THE Q‘&BGrmf,jl Y, 30 W isatarestas Wath- 1’?’{137&'*8}1 ob&-&%ol e (129 ny,
1.33 nmol) i, 7 S et Ry ( ) foll owed
by sodium 51 o%gg( E%%i) ﬂ@gﬁxrﬁﬁ g%dg?gkggga%‘??oén@ nlil?}?%r ergEPs stirred
for 15 hour sm %mﬁerérheremdthhay seutradnzed whthtlMikClkd basween et hyl

acetate and nd t ase vag ed w br i dried over MgSH4
then conce ﬁeagl W‘9gﬁqu{%?§‘irdeg]&'ﬂl§ BOC ??tﬁ?%ﬁ%ﬁt?cﬂeﬂ% net hanol and
the resukti g 1Wat8ofiots laEfdte alird deirkd fpagson.to afford

(2-chl or o- 6- phenyl - gyrlmdln 4-yl)- (5-methyl-2H-p razol 3-yl)-amne (23.6

ng, 62% . TKATRSHYP M’W@lweﬁyﬂl 5-cyclopropyl-

pyrimdin-4 ?ﬁ'&é ggtguyl Ylakieazol - 3-yl)-amne (60 ng, 15 0.21 mmol) is
conbi ned V\n'?%? -acgt am dot hi ophenol (176 mg, 1.05 mml) in tert-butanol (5

m.) and the mixture MNethed Bt Hefdalution 26 B2uf4- The reaction mxture is

cooled to r Egg’agg ?#ﬁrgﬁ”' t e and

agueous NaH%%it e ﬁ%’gi'?% ay I’)I j@%@ﬁgﬁpzw‘?ﬁ%n ne d over MySO4

and ‘congent meitdy1i-aEvpyrazol -Thiyl)eaminend28eng dus. 54. ponfi thobﬂ :h-y_ flash

chr omat ogr Ay 1 b befhate 13ty 4P Lreltha! 01801 O B A 4 acetam do-
dichloromethane (222 WL, 2.21.10™* mol). The mixture os

heated at 80 °C for 4 hours before 1M BBr; in DCM (222 jL,
2.21.10™ mol) -is added. The reaction mixture is heated

15 at 80 °C for a further 3 hours. The solvent is evaporated
and methanol is added to the residue to quench residual
BBx;. The solvent is evaporated in vacuo and this
operation repeated 3 times. 1M HC1(2 mL) is added to the
solid residue and the suspension stirred at room

20 temperature for 15 hours. The solid is collected by
filtration and suspended in a mixture water/EtOH (3}1, 8
mL). The mixture is neutralizéd with NaHCO; and stirred
for 2 hours at room temperature. The solid is then
collected by filtration, rinsed with water and diethyl

25 ether to give the desired [2-(4-acetamidophenylsulfanyl)-
7-hydroxy-quinazolin-4-yl) - (S-methyl-2H-pyrazol-3-yl) -
amine. )

Method I. To a solution of [2-(4-

acetamidophenylsulfanyl) -7-hydroxy-quinazolin-4-yl] - (5--

30 methyl-2H-pyrazol-3-yl)-amine (32 mg, 7.87.10° mol) in
DMF (1 mL) is added potassium carbonate (65 mg, 4.72.10™

mol) and the reaction mixture is heated to 80 °C. N-(3-



phenyl sul f anyl ) - 6- phenyl - pyri m di n-4-yl | - (5-nethyl -2H pyrazol -3-yl)-am ne
(74 ng, 85% 25 Method M To a suspension of 4, 6-

di hydroxynercaptopyrimdine (8 g, 55 mmol) in a mxture of EtOH water r(Plf
140 nl) is added NaCH (2 33 g, 58.3 rmmol) followed by 4-net hox¥benzz B
chloride WOWPB? 58 3 mmol). The solution is stirred FOVUSNE ‘Ffburs at 60
OC 30 and then at roomtenperature for a further-6 hours. The resulting
white precipitate is collected by filtzzg4+on to give :

4, 6- di hydr oxy- 2- (4- et hoxy- benzyl sul fanyl)- pyri m di ne. 21 SEP 2065 WO

02/ 062789 P@absopﬁrmknmomlﬂm @Sowe, pRepbir 2 4meldi ks dely- 2- (4- net hoxy

benzyl sul f an ri ne (2 5 ended in POC13 (20
m), yand t ri y ngi‘ ?’%ﬁ“éﬁ 1S_L§"grﬁgl %‘tl g0 O(Sf% dr"ogﬂl%@' to t h(e
m xture. 'Foo'iehe%t +06m | Senldrh thiaRd %ﬁildaghélgofvéﬁ £ Npsbratia@ . br own

solution is cooled to roomtenperature and the solvent is “evaporated. The
residue is (Fher e¢svdting vesidue HEOPumidiethby pf bakis tchxondtemgraphyact ed with

et hyl actae an drie ncentr. tedln vacuo
10 and t tt g%é’rfis{;%ﬁrﬁi‘ﬁ%?a%y@l%sﬁcg Fﬂﬁg?%%"ﬁ%@ hexane/ AcOEt

gradi ent) tqsguoa-paommcwlo:pr@d:&)mﬁmmlb@nwww {swdthyly-Ewi di ne. To

a solution of abovept%ﬁﬁar ed 4, 6-di chl oro-2-

( 4- met hoxy - BEFAFPLG TW'I m dine (915 ny, 3.04 mol) 15 and

3-ami no- 5- net hyl pyr azgkend81P. mét?o?& Js%lmbi of Btk {28k dEmidos added
di i sopropyl et hyl am ne™ (0. 56 i, |) followed by sodium i odi de (455

my, 3.04 mmhpnﬂnglfmaawmzfﬁrmi@a@lgnrhwf(ﬁ meEhhn2d-at 120 C. The
solvent,ps Lemaved 5N YPCHR AN PP fShdYE 1 5-4PHEL | | 86 methanol (s

mL) is added P4/C 10% (40 mg) and the reaction mixture is

treated with hydrogen at balloon pressure at 45 °C for 20
hours. The catalyst is filtered through a pad of celite
which is then washed with dilute HCl. The combined

15 vyellow filtrate is evaporated and the resulting solid
residue is crystallized from methanol to afford the
desired [2-(4-acetamido-phenylsulfanyl)-7-.
hydroxyaminoquinazolin—'é -yll - (5-methyl- 2H—i:yrazol- 3-yl)-
amine. _

20 Method K. [2-(4-Acetamido-phenylsulfanyl)-7-
nitroguinazolin-4-yl] - (5-methyl-2H-pyrazol-3-yl)-amine
(182 mg, 4.18.20"* mol) is dissolved in a mixture
EtOH/water/AcOB (25/10/1, 36 mL) an& the reaction is
heated at 90 °C. Iron powder (93 mg) is added and the

25 mixture is stirred at 90 °C for 4 hours, cooled to room
temperature and filtered through a pad of celite. The
pad is washed with methanol and the combined filtrate is
concentrated in vacuo. The residue is purified by flash
chromatography (5i0;, DCM/MeOH gradient) to give the

30 desired [2-(4-acetamido-phenylsulfanyl)-7-
aminoquinazolin-4-yl] - (5-methyl-2H-pyrazol-3-yl)-amine.



20 by flash chromat ography (Si 02, hexane/ AcOEt gardient) to give

[ 6- chl oro- 2- (4- net hoxy- benzyl sul fanyl ) -pyri m di n-4-

yl ) - (5- et hyl - 2H pyrazol - 3-yl ) -anmi ne. The above- prepar ed 21 SEP 2855
[ 6-chl oro-2- (4- net hoxy-

benzyl sul PERW62EY i ni di n- 4-yl ) - (5- net hyl - 2H pyr azol - 3- BSVYNSYH ne (500
ng, 1.38 mmol) in 1-nethyl piperazine (10 nL) is heated at 130 C for 15
hours. The solvent is then renoved ifA22&cuo and the residue is purified by
flash chromat ography (Si @2, dichloromethane/ MeOH gradient) to give the
desired product [2-(4Methedxly. 3XQehAAlnnitangF) 2, 4-dichloro-6-

6- (4- met hyl ZL0a 1% - DYFd i din- 4- et

yl]-(5-met h%%p%%%%/é‘%‘?% P‘gamqﬁr% Ah'lag’t H‘B“al?\n. aﬁds%l i ) 5of

(2- (4- acet amethylpetakolel { T2y |Ing 6-1 B3 minadyy pheDMF) { Pyl )i iE mdded |- (5 21
SLC 2055 WD 02/ 062789 PCT/ US01/ 51031 -224- net hyl - 2H pyrazol - 3-yl ) - ani ne
(100 ng, 2. Xxipghylasinei [LO%iHAW ok A& mEned ) (Soklowed By ssedidmyi th 1M BBr3 in

DCM (896, pl, 8.96.,10-4 1) .o N xture ks then, heat ed 8Q C for 4
hours be oréofﬁl‘%Br(%BPn (%ﬁ‘ﬁ’&%fbﬂrﬁﬁeylgﬁi‘El’é%%ﬁed.wme reaction
mxture is tdrdiredafed b5 Hduxs dworom dqirt IThe Bebalit tng Tdslwtdloredl i S
evapor at ed and thanol is addedq to the residye to quench _any residual

BBr3. The s&3Rqitipeed bebresn LYY Afsaksdapti ¥ater AR &H%n step i s
repeated 3 tdiiRhiclphikd (Washad iwith) rdead HQiéHeo?]@filﬁbé‘:%}SEHHﬁ and the

suspension is stirred at roomtenperature for 15 hours. The solid is
col l ected IfpncentratedninaBEeiRpefRad reglidus ke ukeiBarakeddret OH (3/1, 24

Fommer afor o Aepanbt, B O ARt iny NIRRTt Gl ledted Uy 0 Cd i th water
and with difdflitgpatéohetotatfipnd {2-dhl-cavebaphenypheywlmnsdid-adrgyil)-6-
(5-methyl-2H-pyrazol-3-yl)-amine (236 mg, 62%).
The above prepared (2-chloro-6-phenyl-

pyximidin-4-yl) - (5-methyl-2H-pyrazol-3-yl) -amine (60 mg,

15 0.21 mmol) is combined with 4-acetamidothiophenol (176
mg, 1.05 mmol) in tert-butanol (5 mL) and the mixture
heated at reflux for 20 hours. The reaction mixture is
cooled to room temperature and partitioned Ipetween ethyl
acetate and aqueous NaHCO;. The organic layer is washed

20 with brine, dried over MgS0, and concentrated in vacuo.
The resulting residue is purified by flash chromatography
(si0;, DCM/MeCH gradient) to afford [2-(4-acetamido-
phenylsulfanyl) -6-phenyl-pyrimidin-4-yl] - (5-methyl-2H-
pyrazol-3-yl)-amine (74 mg, 85%)

25 Method M. To a suspension of 4,6-
dihydroxymercaptopyrimidine (8 g, 55 mmol) in a mixture
of EtOH/water (1/1, 140 mL) is added NaOH (2.33 g, 58.3
mmol) followed by 4-methoxybenzyi chloride (7.90 mL, 58.3
mmol). The solution is stirred for 1.5 hours at 60 °¢C

30 and then at room temperature for a further 6 hours. The
resulting white precipitate is collected by filtration to
give 4,6-dihydroxy-2- (4-methoxy-benzylsulfanyl)-
pyrimidine.



(4- hydr oxyphenyl)-pyrimdin-4-yl]-(5-nethyl-2H pyrazol-3- yl)-amne. To a
sol ution of the above-prepared [2-(4 20 n
acet am do- phenyl - sul fanyl ) - 6- (4- hydr oxyphenyl ) - pyri m di n- 11 58P 260
4-yl]-(5-methyl - 2H pyrazol--3-yl)-amne (70 ng, 1.62.1074 nol) in DVF (3 nl)
i s added M®@P62T8M carbonate (134 ny, 9.71.10-4 nol). TFVRYEPbN nmixture
Is heated to 80C before 1-di nethyl am no-3-chl oropropane hydrochl oride (77
25 ny, 4.86.10-4 nol) is added. The mxgaxe is stirred at 80C for 4 hours,
cooled to roomtenperature and the solvent is evaporated. The residue is

purified by flash chrheaahgva-mu;epareai f4q6d dfi hgd ey £ 2 ( prmesittetxy{-2- (4

t d h | - f 4- h | 6- 30
S(r:gpg!?y) Opﬁ@%g{ Suhfan@% W’lg'l’r '(? >5Iy gﬂagﬁa%?lé i8)- am' ne. - Method

0. To a sol l&is@i&nﬁ@d[ On NBOELXYCR he)Y! and tri ropylamine (3.
2- (4- propi onyl am no- ghenyl%lfanelﬂ? pyrimd p ZPY -(5 2(1 SLP 2f5a WO

02/ 062789 PGp/ LSSMPB 033 adcerd m;maezmopyhaz@ixguw) '%lrﬁﬁhe (2g 4.85 nmmol )

in THE (100 gg”é diyid 0 The
reacti on%m X ure | S sg ifre ﬁ% barocrqfi gbhgﬁéésg es'r eactl on | S then
quenched w tgolditliohe isiCioabel 3 xtoame thatperiburée hahd arled adalvelte iar gani c

| ayer is successivel y shed vw' h agueous saturated é\_Jﬁ_FCCB and rine,
dri ed over MY3BPTaR8deya ?a’fee%l" Ut % BOFeReeR gtge 14 HaHE % 88%i n et hyl

acetate and pe prediibti 18 tWéd Caxtsldtdd withl bERyEdadd{dd ! I AtHeon to give
the desired 10 product [6-hydroxymethyl -2-(4-propi onyl am no-phenyl -

sul fanyl ) - pprigRndenphage |13 sdm mezm!sﬁpa,zcﬂrorazept)rat d& VRBtfod P.- To a
sol uti opgof 4 3PrHeCbOifi€ is purified by flash chromatography {SiOa,

hexane/AcOBt gradient) to give 4,6-dichloro-2- (4-methoxy-
benzylsulfanyl)} -pyrimidine.
To a solution of above-prepared 4,6-dichloro-2-
(4-methoxy-benzylsulfanyl) -pyrimidine (915 mg, 3.04 mmol)
15 and 3-amino-5-methylpyrazole (310 mg, 3.19 mmol) in BuOH
(20 mL) is added diisopropylethylamine (0.56 mL, 3.19
mmol) followed by sodium iodide (455 mg, 3.04 mmol). The
reaction mixture is stirred for 15 hours at 120 °C. The
solvent is removed in vacuo and the residue is purified
20 by flash chromatography (Si0O;, hexane/AcOEt Qardient) to
give [6-chloro-2-{4-methoxy-benzylsulfanyl)-pyrimidin-4-
yl) - (5-methyl-2H-pyrazol-3-yl) -amine.
The above-prepared [6-chloro-2-{(4-methoxy-
benzylsulfanyl) -pyrimidin-4-yl) - (S-methyl-2H-pyrazol-3-
25 yl)-amine (500 mg, 1.38 mmol) in l-methylpiperazine (10
mL) is heated at 130 °C for 15 hours. The solvent is
then removed in vacuo and the residue is purified by
flash chromatography (SiO,, dichléromethane/MeOH gradient)
to give the desired product [2-(4-methoxy-
30 benzylsulfanyl)- 6-(4-methylpiperazin-1-yl)-pyrimidin-4-
yl] - (5~-methyl-2H-pyrazol-3-yl) -~amine.
' Method N. A solution of [2-(4-acetamido-
phenyl-sulfanyl) -6- (4-methoxyphenyl) -pyrimidin-4-y1]-(5-



met hyl sul fa
2.61 g, 26.

nyl -pyrimdine (5 g, 25.6 nmol) and 3-am no-5 15 nethylpyrazole
9 mol) in BuOH (60 n) is added diisopropylethylamne (4

9. L
26.9 mmol) followed by sodiumiodide (3.84 g, 25.6 mvl). The rea g% 1%
m xture is stirred for 15 hours at 120 C. The solvent is _then rennved in
vacuo and W68 due is purified by 20. flash chromat ogPHSPIE S
hexane/ AcOBt gradient) to give'

[ 6-chl oro- 2-
pyrazol - 3-y

pyrim di n-4-

met hyl sul f anyl - pyri m di n- 4o9gk).- (S—nethyl
| )-am ne. The above-prepared [6-chl oro-2- nethylsulfanyl-

mﬁhxﬁmmhzam-pyyhzeamﬁaqlo}wm 2(24420%, mo2% 9n46 mmmol) is

heated | line (10 130 C f he solvent is th
cmoved | n RS 45 i) Le, thested ith, Pl BRE: ARG 4985col | oot ed

renoved in
by filtrat
pyri mdin-4
above- prepa
nmet hyl-211-
a sol utién
PCT/ US01/ 51
tenperature
residue is
organi c | ay
residue is
filtration
pyri m di n-4-
(2- met hyPsu
(ror phol i n-

15

20

25

30

I"BF'] té()ﬁmeth |- igi@%fﬁg‘éhﬂg imﬂhogﬁ%édg%uspenm on of the

r sk (42 hdmtshbbﬁai:éaml BBr{ By @ml i(Bod- p/d.) a&ws Mgt nudl)yl ]-(5-
pyrazol - T% am ne (500 nyg, nmol (1o nmL) is added
015 csdshsl ( 3Tegreantien emuemvrez iJs snanzhea\mi oa_?lt 013027‘819

T act t
Qﬁ%% %gu%ourSBaﬁ u%%st *ﬁgt & 50 véﬁte?ébéégg%ia ed. Th
pmthmaineﬁ bddedeto DXe arek inee dies gaahchadwyl ré@ddld The

th brine, dried,. 9 filtere evapor ated. The
ﬁq’f’urmﬂ ??IWV v%%sar?d"aﬁ?é" G ﬁﬁc%’n"’l’ﬁf}gﬁsd Ps col | ected by
taracpdﬁu(l%nrretapl 54l fopeatdd (Imyifeal i Nn1g-¥tl (8 wr) is

yl 5- et hyl - 2H-pyrazol - 3-yl ) -anmi ne. The above- prepared
| § to the solid residue and the suspension is stirred

4y |1?od?o}’ rt'eﬁib@i‘&t&r¥ I & of_ Sramel e 2HrRur 8391331 collected
by filtration and suspended in a mixture of water/EtOH
{(3/1, 24 mL). The mixture is neutralized with NaHCO, and

stirred for 2 hours at room temperature. The solid is
then collected by filtration, rinsed with water and with
diethyl ether to give [2-(4-acetamido-phenyl-sulfanyl)-6-
(4-hydroxyphenyl) -pyrimidin-4- yl]-(s-methyl 2H-pyrazol-3-
yl) -amine.

To a solution of the above-prepared [2-(4-
acetamido-phenyl-sulfanyl) -6~ (4-hydroxyphenyl) -pyrinidin-
4-yl}- (5-methyl-2H-pyrazol-3-yl) -amine (70 mg, 1.62.107*
mol) in DMF (3 mL) is added potassium carbonate (134 mg,
9.71.10™ mol). ~The reaction mixture is heated to 80°C
before 1-dimethylamino-3-chloropropane hydrochloride (77
mg, 4.86.10™ mol) is added. The mixture is stirred at
80°C for 4 hours, cooled to room temperature and the
solvent is evaporated. The residue is purified by flash
chromatography to afford the desired product {2-(4-
acetamido-phenyl-sulfanyl) -6- [4~ {3-dimethylamino-
propoxy) -phenyl] -pyrimidin- 4-y1} '(5-methyl-2H-pyrazol-3-
vl) -amine. -
Method 0. To a solution of [6-methoxycarbonyl-

2-(4-propionylamino-phehyl-sulfanyl);pyrimidin-4—y1]-(5—



yl)-amne (178 ng, 0.52 mml) and 4-acetam dot hi ophenol (176 ng, 1.05 mmol)
are refluxed in tert-butanol (5 nL) over 20 h. The reaction m xtur
cooled to room tenperature and partitioned between ethyl acetate a@qf%§2%6
aqueous NaHCO3. The organic layer is washed with brine, _dried over MjSOU
and conceMtQ %8 n vacuo.. The residue is purified by F{HE¥IEHPbmat ogr aphy
to give the desired product [2-(4-acetam dophenyl sulfanyl)-6-(norpholin-4-
yl)-pyrimdin-4-yl]-(5-methyl-2H pyrazp2s3-yl)-am ne. 20 In order t
i nvention described herein may be. nore fully understood, the foll
exanpl es ar enetdoil -Ré-pyrapol shovl H-aeingn d@ost 4085t mmel) his THE a#fM0es  are

for illustr

eis

hat the
oW ng

\% r e t " CORSET as limting
this i nvent B R S00ReniEhlinBEn it U8, 08 o HES IR g ThLC
met hods wer eThis adaictivhemigtatgsis afidded atnpoeadgoaslspeimddrsed in the

Synt heti ¢ anpl es set forth bel ow. -As us her ei n, eterm"Rt"
to the retemd®FeaSr2O8Hi8, ﬁnf%?e‘%%dca’&sg‘uﬁaluli?iHéftﬂ%gHPLC met

speci fied. 2h3LR24A5 0024

30 refers
hod

Y 89cdialtd SO phal B3danie 71 &L Mt hod A: Col um:

C18, 3 um 2.1 X 50 mm "Lighting" by Jones Chfomatography. Gadient: 100

wat er (cont sudaepsivedyewaahed vith RquepusTBAFuratedoNalECces endiril e
(cont ai ni ng
and return toinm'tra

nmL/ m n.

N

ine 7

10 HR Gri¥etiradeB: in ethyl acetate and the resulting white
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solid is collected by filtration to give the desired
product [6-hydroxymethyl-2-(4-propionylamino~phenyl-
sulfanyl) -pyrimidin-4-yl] - (5-methyl-2H-pyrazol-3-yl) -
amine.

Methed P. To a solution of 4,6-dichloro-2-
methylsulfanyl-pyrimidine (5 g, 25.6 mmol) and 3-amino-5-
methylpyrazole 2.61 g, 26.9 mmol) in BuOH (60 mL) is
added diisopropylethylamine (4.69 mL, 26.9 mmol) followed
by sodium iodide (3.84 g, 25.6 mmol). The reaction
mixture is stirred for 15 hours at 120 °C. The solvent

is then removed in vacuo and the residue is purified by

wrate: 0.8

flash chromatography (Si0,, hexane/AcOEt gradient} to give’

[6-chloro-2-methylsulfanyl-pyrimidin-4-yl) - (5-methyl-2H-
pyrazol-3-yl) -amine.

The above-prepared [6-chloro-2-methylsulfanyl-
pyrimidin-4-yl) - (5-methyl-2H-pyrazol-3-yl) -amine (2.42 g,
9.46 mmol) is heated in wmorpholine (10 mL) at 130 °C for
15 hours. The scolvent is then removed in vacuo and the
solid residue is triturated in EtOH and collected by
filtration to give Iz-methylsulfanyl-é-(morpholin-4-y1)-
pyrimidin-4-yl] - (5-methyl-2H-pyrazol-3-yl) -amine.

‘ To a suspension of the above-prepared [2-
methylsulfanyl-6- (morpholin-4-yl)-pyrimidin-4-yl]-(5-
methyl-2H-pyrazol-3-yl) -amine (500 mg, 1.63 mmol) in MeOH
(10 mL) is added a solution of oxone (3.0 g} in water (10



Colum: C18, 5 um 4.6 X 150 nm "Dynamax" by Rainin Gadient: 100% wat er
(containing It acetonitrile, 0.1% TFA) to 100% acetonitrile (cont 11;@9 nnz
0.1% TFA) over 20 mn, hold at 100% acetonitrile for 7.0 m'n 15 a
toinitial conditions. Total run time 31.5 min. Flowrate: /mn
HPLC- Met h&¥P €638 urm: Cyano, 5 um 4.6 X 150 mMmm "M cros’?ﬁTlSUS"y?lleO Vari an.
Gradient: 99% water (0.1% TPA), 1% acetonitrile (containing 0.1% TFA) to
50% water (0.1% TFA), 50% acetonitrilzd.containing 0.1% TFA) over 20 mn,
hold for 80 mn and return to initial conditions. Total 25 run tinme 30
nmn. Flow ratig:. 1TBentéactioniPliGivxehde Btifpednat iddrertsenpdvatu®BS- AQ

2. 0x50m m 0 Gradient:. 90% water . (0.2% Form c aci d % 30
acetonitril éso(l"'cé??t gPHFﬁga"bé 1“?%%/5% Fﬁgl 30 SVRR T2 1%11%& mc acid),
90% acet oni tregi@ue- §§ B¢ 1 {hdd Bétfviééﬁl BCRCAR aY®éos Cba{ﬁdl-atfé@ d for 21

SEP 2235 WD 02/ 062789 PCT/ USO1/ 51031 -228- 0.8 mn and return to initial
condi ti ons. NpHCS: - r jFhe Quganmicyl #Yﬁr e ovpshed witlp baing, ndrseﬁiPLC- Met hod E

oL I : 2 , ‘l'—%&%g#é]d D ey 100% wat er
(O 1% TF%), ‘f{fgtg&g% er (0.1%TFA %§age€onﬁ ﬁﬂ‘% coaeét aining 0.1& TFA)
over 2.1 m MeOHcandnthe rendlﬁi:igalwln@edlsbﬂ.mdsn.afct@llediﬁe& B mn Flowrate:
1 m/mn.

filtration to give [2-methylsulfonyl-6- (morpholin-4-yl}-
- pyrimidin-4-yl]- (5-methyl-2H-pyrazol-3-yl) -amine.
The above-prepared [2-methylsulfonyl-6-

10 (morpholin-4-yl)-pyrimidin-4-yl]- (5-methyl-2H-pyrazol-3-
yl)-amine {178 mg, 0.52 mmocl) and 4-acetamidothiophenol
(176 mg, 1.05 mmol) are refluxed in tert-butanol (5 mL)
over 20 h. The reaction mixture is cooled to room
temperature and partitioned between ethyl acetate and

15 aqueous NaHCO;. The organic layer is washed with brine,
dried over MgSO, and concentrated in vacuo. The residue
is purified by flash chromatography to give the desired
product [2-(4-acetamidophenylsulfanyl)-6- (morpholin-4-
yl) -pyrimidin-4-yl] - (5-methyl-2H-pyrazol-3-yl) -amine.

20 In order that the invention described herein
may be more fully understood, the foilowing examples are
set forth. It should be understood that these examples
are for illustrative purposes only and are not to be’
construed as limiting this invention in any manner.

25 '

SYNTHETIC EXAMPLES
The following HPLC methods were used in the

analysis of the compounds as specifiediin the Synthetic
Examples set forth below. As used herein, the term "R."

30 refers to the retention time observed for the compound
using the HPLC method specified.



Exanpl e 1 (5-nethyl-28-pyrazol -3-yl)-(2-phenyl sul fanyl -

qui nazolin-4-yl)-amne (lla-1): Prepared in a manner 15 simlar to the above
described Method E to afford a pale yellow solid, nmp >300C (dec.); Z1HERNERS
(DVBO 8 2.07 (3H, s), 5.54(10, s), 7.38(10, m, 7.56-7.45 40 ég 7.65(20,
m, 7.73 (K88 55010, d), 10.43(10, s), 12.05(10, LFCTBPUSIR (5ol )
3259, 3170, 3109, 1618, 1594, 1565, 1525, 20 1476; M 334.0 (N%H) Exanpl e
2 (2-(4-Chiorophenyl sul fanyl)-qui nazolp74-yl]-

(5-nmet hyl - 2H pyrazol -3-yl)-amne (lla-2): Prepared in a manner simlar to

t he above deERWCMatrhwst Red E to afford 25 a pale yellow solid, np 259-260C,

11N (080 9 a0 i (414 ) el 0aEpMGoR byStode 2 7
1606, 1557, 1484Chmmtogz¢aphy14oo 1339, 1286, 1219; MBS 368.0 (MH)' 30

Exanpl e 3 [2-(2, ‘bﬁcﬁ%@roﬂaﬁ’?y Mfa{%ﬂté‘%ﬂ U 3% Bcgtonitriler 0 0oc o

yl ]-(5-nmethyl -2H pyrazol - 3-yl')-am ne repare
02/ 062788 PCT/ USQL/AX1LTFR) - 2@910@% necetzenisiviillear{ contabning ot el ¥ eBER) bed

Met hod E to afford a4p§Ie x %? ?fgél nm. 2% g%g;e6 °NME‘£5¥FC» 36 ﬁlﬁz

(3H, s), 5.40 (1Y

t), 7.92 (iN d) anzi%t(ﬂ:hl td)mﬁtﬁaﬁﬁzc{rﬂdita.dahsllraeailﬂm bimé)'z d R (solid)
1623, 1610, 1551, 1488, 1435 1410, 1339, 1284, 1217; M5 402.0 (MtH)'

Exanpl e 4 [ 2- (4- MtthoxJPRENFRERI f &n§ I FuifRiazol i n-4-yi]-

(5-net hyl - 2H pyrazol -3-yl)-amne (lla-4): Prepared in a 10 manner simlar to
t he above described Method E to afford a pale yellow solid, np 264-268C, 1H
NVR (DVBO) $HELGMethed Bs), 3.85 (3H, s), 5.43 (1H, s), 7.12 (2H, d), 7.53

Column: C18, 5 um, 4.6 X 150 mm "Dynamax" by Rainin
Gradient: 100% water (containing 1% acetonitrile,
0.1% TFA) to 100% acetonitrile (contgining 0.1% TFA)
over 20 min, hold at 100% acetonitrile for 7.0 min

15 and return to initial conditions. Total run time
31.5 min. Flow rate: 1.0 mL/min.

HPLC-Method C:
Column: Cyano, 5 um, 4.6 X 150 mm "Microsorb* by
20 Varian.
Gradient: 99% water (0.1% TFA), 1% acetonitrile
(containing 0.1% TFA} to 50% water (0.1% TFA), 50%
acetonitrile (containing 0.1% TFA) over 20 min, hold
for 8.0 min and return to initial conditlons. Total

25 run time 30 min. Flow rate: 1.0 mL/min.

HPLC-Method D:
Column: Waters (¥MC) ODS-AQ 2.0x50mm, S5, 120A.
Gradient: 90% water (0.2% Formic acid), 10%
30 acetonitrile {containing 0.1% Formic acid) to 10%
water (0.1% formic acid), 920% acetonitrile

{containing 0.1% formic acid) over 5.0 min, hold for



(1H, t), 7.61 (3H, d), 7.84 (3H, t), 8.63 (1H, d), 11.09 (1H, br s), 12.30
(IN, br s); IR (solid) 1622, 1598, 15 1552, 1492, 1404, 1340, 1292, 1249,
1219, 1171, 1161; Ms 364.1 (MtH)' Exarrpl e 5 21 2P 1908
[ 2- (2- Et hyl phenyl sul f anyl ) - qui nazol i n-4-yl] - 1oeh b
met hyl - 2HYR) 92068189 3_y| Y- anine (11 a-5): Prepar ed in a 20 HeHMWSEBh | ar to

t he above described Method E to afford a pale yellow solid, np 205-208C, 1H
NVR (DMSO S 2.05 (3H, s), 5.19 (1H, -s28-7.38 (1H, t), 7.52-7.64(3H, nm,
7.68 (2H, d), 7.90 (1H, t), 8.68 (1H, d); IR (solid) 3262, 2967, 1632,

1605, 1558, 1492,0.B48dn ad@3refideid, t&Siidd4]l tAAditidfid, THE:ZH62rdn (MrH)'
Exanple 6 (2-]2, 4- Slerrétrlfl.uorarrethyl)phenyl sul fanyl ] -

qU|nazoI|n4yI) A yPBH pyrazol -3-ylY-anmine (l1la-6): Prepared in a

manner simlar taiidee rabavel 3¢ ﬂ%ﬁﬁﬂbed Method E to afford a pale yellow
solid, np >300C, 1H NWMR ( DMSO) 98 (3H, s), 5.37 (1H, a) , 7.50 (1H,

t), 7.59(2H d), 7.84 (1H, d), 8.32 (1H, a), 8.40 21 SEP 2015 WD 02! 062789

PCTI USO1 > %ﬁ%ﬁzé s); 8.66 (1H, d),.10.73 (1H, br s); IR (solid)

1628, 16 1512, 1493, 1448, 1417, 1354, '1275, 1196, 1124; MS
470.1 (MeH) 5 Ewmkua 756:22(&@1&3%&@1@%1%%5@%'@% nazolin-4-yl]-

(5-met hyl - 2H pyr azol - ﬁ -amne (lla-7): Prepared In a manner simlar to
J]

t he above descri lﬁ'é@d%%l de Tk iom fXAY Watesal(8. 3& FBM sote B% r?f?t%Z 263C; 1H

NVR (DVMBO 8 2.0 7.74
10 ((lH, di, 7. 835‘(°1&§%§’m 7. %585?*531@&#%&&&%25}%?&215%?1&% 9]?*5 "%’%E br s): IR
(solid) 1621, 16@¥er1269®, minAdretineiling t448nitdad, caBdbidB8REtEYSS, 1208;
M5 368. 90( M+H) ' I;xgr’rglhelﬁ [ 2- (2, 3-Di chl orophenyl sul fanyl ) - qui nazol i n- 4-

Flow rate: 1 mL/min.

Bxample 1 (5-Methyl-2H-pyrazol-3-yl)-(2-phenylsulfanyl-
quinazolin-4-yl) -amine (IIa-1): Prepared in a manner

15 similar to the above described Method E to afford a pale
yellow solid, mp >300°C (dec.); H NMR (DMSO) § 2.07(3H,
sB), 5.54(1H, s), 7.38(1H, m), 7.56-7.45(4H, m), 7.65(2H,
m), 7.73 (1H, m), 8.55(2H, 4), 10.43(1H, s8), 12.05(1H, br
8); IR (solid) 3259, 3170, 3109, 1618, 1594, 1565, 1525,

20 1476; MS 334.0 (M+H)*

Example 2 [2- {4-Chlorophenylsulfanyl) -quinazolin-4-yl] -
(5-methyl-2H-pyxrazol-3-yl) -amine (IIa-2): Prepared in a
manner similar to the above described Method‘E to afford
25 a pale yellow solid, mp 259-260°C; H NMR (DMSO) § 2.12
{(3H, s8), 5.40 (1H, s), 7.60 (1H, t}, 7.64 (2H, d), 7.76
(34, 4), 7.92 (1H, t), 8.70 (1H, &) 11.50.(1H, br s); IR
(so0lid} 1627, 1606, 1557, 1484, 1473, 1433, 1400, 1339,
1286, 1219; MS 368.0 (M+H)*
30
Example 3 [2-(2,4-Dichlorophenylsulfanyl)-quinazolin-4-
yll -(54methyi-2H-pyrazol-3-y1)-amine {(IIa-3): Prepared in



15 yl]-(5-nmethyl -2H pyrazol -3-yl)-amno (lIla-8): Prepared in a manner

simlar to the above described Method Eto afford a pale yellow solid, np
>300C, 1H NWR (DVSO) S 2.05 (3H, s), 5.34 (1H, s), 7.50 (2H, m, 7 B0 s{rALBENS
d, 7.75 (1H t), 7.88 (2H, m, 8.62 (1H, d), 10.72 (1H, br 20 8 I R
(solid) 18%902062788 1561, 1532, 1492, 1432, 1400, 1380, i"i@ﬁ@l"f’l"? 8, 1228,
1162, 1125; Ms 402.0 (MtH)' Example 9

[ 2- (3- Chl or ophenyl sul fanyl ) - qui nazol i na4eyl ] -

(5-aet hyl - 2H pyrazol -3-yl)-amne (ll1a-9): Prepared in a 25 manner simlar to
t he above deaanaﬂnmr I‘ﬁmhddrEtbothéfabdve adqmjxdbpd Methedl Edl;orrp 248-249C, 'H

NVR (DVBO) 8 2.05 (3H_ s),.5.42 (1H, s), 7.55 7.66 3Hrr) 7.81
(1H, s), 7.9ff tmi 3 palg yeliow Se}iaalmac? 5§96F-s§21 @HNP 1628,

1611, 1551, 292,.30.1217, 116 368, 0 ( M+ L |
SLP 2055 WD %6&%9%&#0%&1}%03?’1 9§543 léizrfpll 14783 MSH L

[ 2- (1- Met hy| 7 néglagad ,- Byl §uBEal(l!1H) tlj e ig1H, d), 7.96 (1H, d),

4-vyl| 5-meth raz ylL)-anin Il a- ared a manner
S|x1}a§ o t%&%bﬁfgy 3?. 38 ‘3&7@{%’6 ('t R iﬁ)P&rlé 6881 Wi%e solid, np
255-256C, 1H AR (FAdeC) 18357 1948 1839, 3y | H219):; mﬁ Eéz(dHumi)* 7.18 (1H,
s), 7.45(1H, t), 7.57(1H s), 7.59 (1H'd). 7.77 (1H, , 8.57(1H, d),

10.57(1H, s), 12.13(1H, br s); IR(SOIId) 1628 1565 1550 1532 1492, 1430,

1376, 1333, ﬁ%ﬂ% 23(1..,;5/&32& 1§+91'¥Xm£§zéiin- -y11 -

[2-(2-Hydro anyl ) - qui nazol i'n- 4-
(5- met hyl - Zﬂwml-%maw%eﬁﬂlbrme AIgpaddd Preparedirirera sinil ar to

AR (DD Gt itARCsE s Midle adh e BetRon R 48 R 70T
a pale yellow solid, mp 264-268°C; 'H NMR {(DMSO)} 3§ 2.04
(3#, s), 3.85 (3H, s8), 5.43 (1H, s8), 7.12 (2H, d), 7.53
(14, t), 7.61 (3H, 4), 7.84 (3H, t), 8.63 (1H, d), 11.09
(1H, br s), 12.30 (1H, br s); IR (solid) 1622; 1598,
15 1552, 1492, 1404, 1340, 1292, 124%, 1219, 1171, 1l1l61; MS
364.1 (M+H)*

Example 5 [2-(2-Ethylphenylsulfanyl)-quinazolin-4-yl]-(5-~
methyl-2H-pyrazol-3-yl) -amine (IIa-5): Prepared in a

20 manner similar to the above described Method E to afforxd
a pale yellow solid, mp 205-208°C; *H NMR (DMSO) d 2.05
(38, &), 5.19 (1H, s), 7.38 (1H, t), 7.52-7.64 (3H, m),
7.68 (2K, d), 7.50 (1H, t), 8.68 (1H, d); IR (solid)
3262, 2967, 1632, 1605, 1558, 1492, 1434, 1403, 1344,

25 1294, 1224, 1162; MS 362.1 (M+D)* |

Example 6 {2-[2,4-Bis (trif luoromethyl)phenylsulfanyl] -
quinazolin-4-yl}- (5-methyl-2H-pyrazol-3-yl) ~amine -
(IIa-6): Prepared in a manner similar to the above

30 described Method E to afford a pale yellow =olid, mp
>300°C; *H NMR (DMSO) & 1.98 (3H, s), 5.37 (1H, s), 7.50
(1H, t), 7.59 (2H, d), 7.84 (1H, d), 8.32 (1H, s), 8.40



(1H, t), 7.57-7.62 (2H, m, 7.73 (1H, d), 7.94 (1H, t), 8.71 (1H d), 10.29
(1H, br s), 11.66 (1H, br s); IR (solid) 16230" 1597, 1552, 1485, 1442,
1404, 1354, 1341, 1289, 1221, 1165; Ms 350.1 (M+tH)' 20 Exarrpl e 12 721 52p 2935
[2-(2, 4-Di fl uorophenyl sul fanyl ) -qui nazol i n-4-

yl ] - (5- metW@p2/52F88yr azol - 3-yl )-anine (lla-12): Prepared PERUSMGEher sinilar
to the above described Method E to afford a pale yellow solid, np 256-258C,
1H NWVR (DMSO) 25 2.10 (3H, s), 5.41 (1Hzps), 7.33 (1H, t), 7.51-7.58 (2H,

m, 7.65 (1H, d), 7.82-7.91 (2H, m, 8.63 (1H, d), 11.06 (1H, br s); IR

(solid) 1626(211503),, 1%6‘55 1(4_82, d;MOQo 743din, 1a8%) ;1380,(=6218) 1162, 1140;
M5 370.1 (MHH)' - Di et hoxyphenyl sul fangl ) - qui nazol i n- 4-
yl) - (5- net hyFs%ﬁ rﬂﬁ%oll-r’f?"yl )154‘@1 nési-:)’(i 2423« 148523847, A3B4manner sinilar

to the above;gdescrqpgd I\ﬁtﬁad,@ 490 . 2f {@igh @ pale yeI | ow solid, nip
229-232C, 1H %Iﬁ/R’ (DVBY) 6721 SEP 2115 E 2/ 062789 PCT/ US01/ 51031 -232-

2.05(3H, s), 3.70(3H, s), 3.85(3H, s), 5.39(1H, s), 6.95(1H d), 7.30(2H,

?)sol |7d§5 o 253%@'1——}5# 1‘?@?&'%“%6%‘}1%‘3{212’( %&G(Qf?%ﬁ ?6‘%@ 1t2)r18,s); 'R

1161-, 1137; K@-ﬂ% yi(H2Edpyraralp3eyli-amine (IXa-7): Prepared in a

2- (3- Met hyl ph | fanyl | i n-4-
(2% ety phendl S )tgqm‘%h%aeﬁp%é‘lqssvcmmnoﬁg *ReARERTR i ar to

t he above de o F!\ﬁ f _‘#03 pal.e ﬁﬂé I 249- 250C,
1H NVR ( DMB %égeeg' %@o@iﬁ?zﬁ:@(ﬂ%g , st 5h3 1 ?987 E]gE)ZH d),
7.48-. 7. 58(33H s)y) ,5.85(1H,Hs)q) 7. §2882.}(,1Ht) A)7.65 G&H| 1), d') 74 11. 66 (111,
br s); IR (solid). 1617, 1 58, 149 414 1387, 1341, 1283 1221,
o Tk D S ok, 1555 8%, M4 %0, 3T 14

(1B, br s); IR (solid) 1621, 1603, 1569, 1544, 1491,

1448, 1400, 1376, 1336, 1288, 1208; MS 368.0 (M+H)*

Example 8 [2-(2,3-Dichlorophenylsulfanyl) -quinazolin-4-

15 yll-(S5-methyl-2H-pyrazol-3-yl)-amine (IIa-8): Prepared in
a mamner similar to the above described Method E to
afford a pale yellow solid, mp >300°C; H NMR (DMSO) &
2.05 (3, s), 5.34 (1H, 8), 7.50 {(2H, m}, 7.60 (1H, 4),
7.75 (1H, t), 7.88 (2H, m), 8.62 (1H, d), 10.72 (1H, br

20 8); IR (solid) 1632, 1609, 1561, 1532, 1492, 1432, 1400,
1380, 1345, 1298, 1228, 1162, 1125; MS 402.0 (M+H)*

Example 9 [2-(3-Chlorophenylsulfanyl)-quinazolin-4-yl]-

{(5-methyl-2H-pyrazol-3-yl) -amine {(ITa-9): Prepared in a’
25 manner similar to the above described Method E to afford

a pale yellow solid, mp 248-249°C; 'H NMR (DMSO) § 2.05

(3H, s), 5.42 (1H, B), 7.55 (2H, m), 7.66 (3H, m), 7.81

(14, s), 7.85 (1H, t), 8.62 (1H, d), 11.10 (1H, br 8); IR

{solid) 1628, 1611, 1551, 1487, 1432, 1410, 1341, 1292,
30 1217, 1165; MS 368.0 (M+H)®



15 Exanple 15 [2-(2- Met hoxyphenyl sul fanyl)-qui nazol i n-4-yl]-
(5-met hyl - 2H pyrazol -3-yl)-amne (Ila-15): Prepared in a nmanner simlar to

t he above described Method E to afford a pale yellow solid, np 2372-12%§02w111H
NVR (DMBO. S 2.07 20 (3H, s), 3.71 (3H, s), 5.35 (1H s) 7.12 i , 71.23
(1H, d), MaB6IT® ¢y ' 7 60-7.67 (3H, m), 7.87 (1H, PET/ERO51031 d) 11. 20
(1H, br s); IR (solid) 1632, 1606, 1561, 1480, 1430 1405 1344, 1292,

1276, 1251, 1224; M5 364.1 (MrH)' 25-gxauple 16

[ 2- (2- Napht hal enyl sul f anyl ) - qui nazol i n-4-yl] -

(5- et hyl - 2Hexampdeo 103121 X 1aMebhy 1 inidam)] - Pydsal fdnyh) aquiazelimst nilar to

the above d bed Me to aff i d 267-270C, 1H
NVR (DO | s Gompsat < 3mt Srferd a2 anigh” rRE-20) | felaie (40" "
7.90 (11j, t3n @n%n@%"‘smilaﬁ 48 £iél avve GeB@rlibEd Merndd Sl 2095 WO
02/ 062789 PCTI US01/51031 - 233- 11.28 (12, br a); IR (solid) 1624, 1606,

1550, 1487, aflftirs aMOIf YBite 49BH, m&55}258°CI}/5118&MH. (Tvsa)* 8Exar‘rp| e 17

(5 CEa B ord PR3 4o Vo 2l 0 S6e 7t e Bhmer o o

to the abovey dgsqni ed)NEt;hgql (=540 s)af f-;orsql; qimal aybrowayseigd,enp >300C 1H
NWVR (DVMBO 8 2.11 (3H, a 49 (1H, s), 49 (1H, t), 759767(2H m,
7.76 (2H, d)8-57 diH,1A) dgro 87 6OLH 1 18) )12 1!-@ g0k, 1br 8); I® (s0XiMiid) 1618,

ﬁgg %/2620 M}_L%@G 1&&34 1&&@1 1492364.435344376283333 2455951216, 1188‘

[ 2- (3 4- Di cmmﬁopﬂéﬂybsuﬁ&hmi} tfﬂrl-lﬁazol i n-4-
yl]-(5- Tat hyl - 2H pyrazol -3-yl)-am ne (lia-18): Prepared 15 in a manner
simlar“to the above described Method E to

Example 11 [2-(2-Hydroxyphenylsulfanyl)-quinazolin-4-yl]-
(5-methyl-2H-pyrazol-3-yl) -amine (ITa-11): Prepared in a
manner similar to the above described Method E to afford
a pale yellow solid, mp 273-275°C; *H NMR (DMSO) § 2.06

15 (3H, s), 5.41 (1H, s}, 6.99 (1H, t), 7.07 (1H, d), 7.50
(1H, t), 7.57-7.62 (2E, m), 7.73 (1H, d), 7.94 (1H, t),
8.71 (1M, d), 10.29 (1H, br s), 11.66 (1H, br s); IR
(solid) 1623, 1597, 1552, 1485, 1442, 1404, 1354, 1341,
1289, 1221, 1165; MS 350.1 (M+H)*

20 .
Example 12 [2-(2,4-Difluorophenylsulfanyl)-quinazolin-4-
yv1l) - {5-methyl-2H-pyrazol-3-yl) -amine (IIa-12): Prepared
in a manner similar to the above described Method E to
afford a pale yellow solid, mp 256-258°C; H NMR (DMSO)

25 2,10 (3H, s), 5.41 (1H, ®), 7.33 (1H, t), 7.51-7.58 (2H,
m), 7.65 (1H, d), 7.82-7.91 (2H, m), 8.63 {1H, d), 11.06
(1H, br s); IR (solid) 1626, 1608, 1556, 1482, 1409,
1341, 1288, 1270, 1219, 1162, 1140; MS 370.1 (M+H)*

30 Example 13 [2-(3,4-Dimethoxyphenylsulfanyl)-quinazolin-4-
yl] - (5-methyl-2H-pyrazol-3-yl) -amine (IIa-13): Prepared
in a manner similar to the above described Method E to

afford a pale yellow solid, mp 229-232°C; 'H NMR (DMSO) &



afford a pale yellow solid, np 268-272C, 1H NWVR (DVSO) 8 2.11 (3H, s), 5.47
(1H, s), 7.56 (1H, t), 7.68-7.72 (2H, m, 7.83 (2H, d), 7.88 (1H, t ? ?
(1H, d), 8.66 (1H, d); IR (solid) 1628, 1607, 1556, 1488, 1436, 144112S P 283
1399, 20 1367, 1341, 1288, 1216, 1166; M 402.0 (MtH)' Exangle 19

[2- (eenzi MOYKRSS_ i sul fanyl ) - qui nazol i n- 4- PCT/US01/51031
yl]-(5-nmethyl -2H pyrazol -3-yl)-amne (Il1a-19): Prepared in a manner simlar
to the above described Method E to 25-aBferd a pale grey solid, np 192-196C,
1H NVR (DMSO 8 1.60 (3H, s), 5.48 (1H, s), 7.44 (2H, m, 7.53 (1H, t),
7.69 (2H, d)2.95 763K.218) ,nB,. 7P. $8H( 18) ,13,88. BH,( B, §).32 L0H798]4dH, s); IR

(solid) 1618 REE31§§ 1537 ﬁ48&)' 44&& C&gQQﬂ'l%va %}ﬁS d}288 1273,

1170; Ms 374 T e 20

[ 2-(2- IaunophaMglauLfany p qnlmazoldh,41ylés (1H, br s); IR (solid)
(5- net hyl - 2H- pyr azol - % amne_(lla-20); Prepared ina i _Z 1 SLP 2,55 WO
02/ 062789 P 11/5§!L"03 5533415A3nnet38; nt4 04 tléﬁzhelé’ﬁé}velaé%cn bed met hod

Eto afferd @g-prlﬁw_[t yqlllsgw §_Qb|7d -M8P385 71 28RG)*1H NMR (DMBO) S 2.11- 2.30
(3H, 2xbr s), 6. (1H, "br §), 10-7.80 (7H m’, 8.60 (1H, br s), 9.80

(1H, pr s), 10. 80 (1H br s); IR 5 (solid) 1623, 1591, 1567 ' 1538, ' 1496,
phenyl sul 1 arePRiRis ) -3 -t EpRBhp b Sl Bdbaig )

simlar to tt&>m&nh¥141359wrhadlN@bﬁbﬂ—iﬁinaJLXIEJI&Od nrgphteﬂlsmlad
233-236C; 1H NMR ( DNBO) 8 0 5 48
(1H, s), 7. Eﬂam )‘}ﬁr %’ g‘?eséb? dﬁcr’g’%%"ﬁg"dd% g?l‘ggg‘f”(’% br s):

I R (sol iy : 5 41,1 1291,
216, qu% 62)@ 1&%&@10%53311&,% 3289;:5d484 u 1R, (DikddP 6 L3606
(3H, 8), 2.36 (3H, 8), 5.31 (iH, s), 7.45 (2H, 4), 7.48- '

7.58 (3H, wm}), 7.61 (1H, d), 7.88 (1H, t), 8.68 (1H, 4),
11.66 (1H, br s); IR (solid) 1617, 1587, 1558, 1496,
14414, 1387, 1341, 1283, 1221, 1162, 1140; MS 348.1 (M+H)*
1s
Example 15 [2-(2-Methoxyphenylsulfanyl)-quinazolin-4-yl]-
(S-iethyl-zn-pyrazol-B—yl) ~amine (ITa-15): .Prepared in a
manner similar to the above described Method E to afford
a pale yellow solid, mp 237-239°C; 'H NMR (DMSO) § 2.07
20 (3H, 8), 3.71 (3H, s), 5.35 (1H, s), 7.12 (1H, t), 7.23
(1H, 4), 7.55 (1H, t), 7.60-~7.67 (3H, m), 7.87 (1H, t),
8.66 (1H, @), 11.20 (1H, br 8); IR (solid) 1632, 1606,
1561, 1480, 1430, 1405, 1344, 1292, 1276, 1251, 1224; MS
364.1 (M+H)"
25
Example 16 [2- (2-Naphthalenylsulfanyl)-quinazolin-4-yl]-
{5-methyl-2H-pyrazol-3-yl) -amine (IIa-16): Prepared in a
manner similar to the above described Method E to afford
a pale yellow solid, mp 267-270°C; 'H NMR (DMSO) 8§ 2.05
30 (3H, &), 5.09 (1H, s}, 7.57 (1H, t), 7.62-7.75 (4H, m),
7.90 (1H, t), 8.07 {(3H, t), 8.40 (1H, s}, 8.66 {(1H, d4),



15 Exanpl e 22 (5-Cycl opropyl -2H pyrazol -3-yl)-[2-(3-

nmet hoaycar bonyl phenyl sul f anyl ) - qui nazolin-4-yl]-amne (IlXa-22): Prepared in
a manner simlar to the above described nethod E to afford a vvhite Plot l 90g
np 224-225C, 20 1H NVR (DMBO 8 0.52 (2H, rr) 0.86 (2H, n%

3.86 (3H, WQU22WY (14 ), 7.45 (1H, t). 7.56 (1H d), PTfH%“(Si‘Fq t) 7.76
(1H, t), 7.93 (1H, d), 8.10 (1H, d), 8.18 (1H, s), 8.57 (1H, d), 10.48 (1H,
br s), 12.07 (1H, br s); IR (solid) *233- 1617, 1593, 1567, 1526, 1478, 25
1432, 1400, 1361, 1343, 1283, 1260, 1218, 1169, 1128; Ms 418.3 (M:H)'
Exarrpl e 23 (BL33&| 6oy 824t pir 480lid) y1§24 2-1&»6, 1550, 1487,

aet hyl phenyl a q Zo 4- = am (L).a-.23) . gpared in a
manner sim I:E&%'oq%a?' H‘S\/g dégg?f b%%iswlregt#%{f gﬁg%gf'f"o?@*'gfmm te solid, np
241-243C, 1H NVR (DVBO) 8 0.55-0.63 (2H, m, 1.87-1.97 (1H, m, 1.67-1.79
21 SLP 2035 WO 02/ 062789 PCT/U gg{x 1031 -235- (1H _m, 2'35<|>-F(-3H s), 5.72
(1H, s), 7. Fsample A5 [25(2,67D ongpheny1gul fanyd) sagnaselingd- 10 38 (1H,

, 12.0 - - 2 14 1344,
D8, O B S S- 0 e ati  hepdd

(5-Cycl opropym Qmaggne;z@nm3l§r)tt[>2tlge above described Method E to

met hoxyphenyl sul f uj nazol i -amne (lLa-24): _ Pr p red_.in a
manner si ni I P‘?‘Eift%é?a&g #?E°HES%$}%% é %ﬂ%off i Bellolid, np
232-234C; 1 0. 6 8y 5570462 H, ; 8 9t 2

232 23e "S_M/Rs]) S(QMS(()%H Q)S 5'7 45’ (1(1? t)”?) 7. %9 g ?7 ?21&3"&)7, ) 7 20
(2H, m, 7. 40-7/6 H,2d) ,ny; 8%, 6LH( 1<H d; 607, mgx(ﬁm,, 1D)508(E¥, (84, d), 10.40
(1H s) 5012 ¢ (Jdlsdy) 1641F, 1599, 1565, 1533, 1486, 1424, 1401,

1361, 1344, 1285, 1246, 1216, 1188, 1172; MS 402_0.(M+H)*

Example 18 [2-(3,4-Dichlorophenylsulfanyl)-quinazolin-4-

y1ll - (5-methyl-2H-pyrazol-3-yl) -amine (IIa-18): Prepared
15 in a manner similar to the above described Method E to

afford a pale yellow solid, mp 268-272°C; H NMR (DMSO) &

2.11 (3H, 8), 5.47 (1H, s), 7.56 (1H, t}, 7.68-7.72 (2H,

m), 7.83 (2H, 4), 7.88 (1H, t), 8.05 (1H, d), 8.66 (1H,

d); IR (solid) 1628; 1607, 1556, 1488, 1436, 14412, 1399,
20 1367, 1341, 1288, 1216, 1166; MS 402.0 (MyH)*

Example 19 [2-(Benzimidazol-2-ylsulfanyl)-quinazolin-4-
¥1l] - (5-methyl-2H-pyrazol-3-yl) -amine (IXa-19): Prepared
in a manner similar to the above described Method E to
25 afford a pale grey- solid, mp 192-136°C; H NMR (DMSO) §
1.60 (38, =), 5.48 (1H, s}, 7.44 (2H, m), 7.53 (1H, t),
7.69 {(2H, 4), 7.76 (2H, m), 7.85 (1H, t)}, B.64 (1H, 4),
10.79 (1H, s); IR (solid) 1618, 1606, 1569,.1537, 1487,
1411, 1395, 1369, 1343, 1288, 1273, 1170; MS 374.1 (M+H)*
30
Example 20 [2-~(2-Aminopbhenylsulfanyl)-quinazolin-4-yl]-
(5-methyl-2H-pyrazol-3-yl) -amine (IIa-20): Prepared in a



(solid) 3100, 1618, 1592, 1567, 1527, 1477, 1402, 1345, 15 1284, 1246,
1231, 1171, 1041, 1,001, 969, 826,.761, 692, 667, M5 (M+H)' Exanple 25

(5- Cycl opropyl - 2H pyrazol - 3-yl)-[2-(3, 4- 71 58P 2253
di met hoxyphenyl sul fanyl ) - qui nazolin-4-yl]-am ne (fla-25): 20 Prepared in a
manner si MWQA¥0LH% he above described Method E to af f or BCHU§MSIS1sol i d, np
250-252C; 1H NMR (DVBO) 6 0.54-0.60 (2H, n), 0.83-0.91 (2H, n), 1.68-1.77
(1H, ), 3.79 (3H, s), 3.85 (3H, s), 5289-(1H, a), 7.10. (iH, d), 7.20-7.26
(2H, m), 7.45 (1H, t), 7.57 (1H, d), 25 7.77 (1H, t), 8.55 (1H, d), 10.45
(1H, a), 12.menfdi,sigilard Ro( tbei dpotéldesdridid Methodl&38p aSHdrd 1479,
1457, 1439, 1398, 1364, 1347, 1288, 1269, 1250, 1232, 1181, 1169, 1138,
1037, 1020, @9‘?1‘ MYGQ-Q?W 8@%1‘380@9 7%8-259°40 "NOWRA(PMSAh &2addie 26

[2(3 Carbo ul z y cyclkapropyl

2H pyrazol - in?ne sila 26? ﬂ@ gia'r egr E}ror%( ;iloa)ﬁZ?(a éggf d“‘%g to Method G
tgogfcf Orlﬂ %&eﬁdﬁ 0(/1(1;)2,1 l:fiEB)ZJSgHWD (DJZHDGEE’% PCWOUSQl/figg?’bfl?_BB ]SR)I i g sgp

>

(111 a) > %% 3ggg (&ﬁg)’rt}i"a'? 18‘195( 1i'f83d) 141{7 8%3%111 ,

.95 (IH, d) , 8.15 (111 8.15 (111, a), 8.71 (1H d), 11.32 (lH br s)
; IRS (solid) 1702, 1626 1609 1559, 1490, 1412, 1355, 1293, 1222, 1170;

NG 404. 7(|\/H—§m!®qcale 5rcyslepere¥l opiteynazal-3-81) 3{3r) - [ 2- (napht al en-
2-yl sul fanyl gy QN NAAF Y1 4eph ha 251 15- 413165 Z&Pepw Rared 10%@?&&1“““

simlar tot ove descrlbed Met hod ford an o e solid
285- 288C; 1151n NvVRRArDNEBOsigilar 260 (the  alpve )desgriRef2Methpd E)to0. 87 (11 1,
M. S 54 (1 afford a yellow solid, mp 233-236°C; *H NMR (DMSO) & 0.89
(2H, d), 0.98 (2H, d), 1.67 (1H, wm), 5.48 (1H, B), 7.54 -
7.73 (?H, m), 7.89 (1H, t), 8.68 (1H, d4), 11.60 (1H, br
8); IR (solid) 1629, 1606, 1577, 1546, 1509, 1484, 1438,
1413, 1370, 1291, 1219; MS 360.3 (M+H)*
15
Example 22 (5-Cyclopropyl-2B-pyrazol-3-yl)-[2-(3-
methoxycarbonylphenylsulfanyl) -quinazolin-4-yl] -amine
(IIa-22): Prepared in a manner similar to the above
described Method E to afford a white solid, mp 224-225°C;
20 'H NMR (DMSO) 8§ 0.52 (2H, m), 0.86 (2H, m), 1.67 (1H, m),
3.86 (3H, s), 5.60 (1H, s), 7.45 (iH, t), 7.56 (1H, d),
7.66 (1H, t}, 7.76 (1H, t), 7.93 (iH, 4), 8.10 (1H, d},
8.18 (1H, s), 8.57 (1H, d}), 10.48 (1H, br s}, 12.07 (1H,
br s); IR (solid) 1724, 1617, 1593, 1567, 1526, 1478,
?5 1432, 1400, 1361, 1343, 1283, 1260, 1218, 1169, 1128; MS

418.3 (M+H)"*

Example 23 (5-Cyclopropyl-2H-pyrazol-3-yl)-[2-(3-

methylphenylsulfanyl) ~-quinazolin-4-yl] ~amine (IIa-23):
30 Prepared in a manner similar to the above described

Method E to afford a white solid, mp 241-243°C; *H NMR

(DMSO) & 0.55-0.63 (2H, m)}, 1.87-1.97 (1H, m), 1.67-1.7%



br a), 7.42 - 7.77 (411, m, 8.00 (3H, m, 8.30 (1H, br a), 8.56 (111, br
d), 10.42 and 11.88 (1H, 2 x br s); IR 15 (solid) 1615, 1592, 1562, 1527,
1476, 1398, 1366, 1287, 1240, 1216, 1167, 1158, 1142, 1128, 996, 9pbSLAVE)
410. 7(MrH) . Exanpl e 28 (5- Cycl opropyl - 2H pyrazol 3- yI) [2 4 20

di fl uoropﬁ@ﬂ%’g‘g%?anyl ) - qui nazol i n-4-yl]-anine (I1la-28): CVE‘F@‘BQF@& ina
manner simlar to the above described Method E to afford an off-white
solid, np 250-253C, 111 NWR (DWSO) 6-B3B4 (211, m, 0.91'(211; m, 1.74
(10, m, 5.67 (1.H,7.24-7.28 (111, m,,7.44-7.48 (3H, m, 7.53 25 7.81
(211, brn), GB5WLH2-AP, (38, 49) ankl- 12 (1 B)1, 7238-Br60af6H} mYsolid) 1614,

1168, 1143, A7~ "Ro38E8b 5%2%@3%,6%@3399%35 Ao 202 150
(5- q/hclholoropm:{,lz}&)m/rmzldhexm))1@2: 1594, 1568, 152|9_, 14eo,|1401,_

E 5 t293le : eg;ﬁ'i)%"r;ﬁ-%aﬁuyﬁr&gne?gﬁﬁ né‘re%'r?{%dr OqL{E‘* %C:Dn_zﬁﬁ 55 %agz? 062789
PCT/ US01451031 -237- above descrlbed Met hod F to afford. a white solid, np

244C; ' H NWR ( DNSO) S9.13 (2H s), 0. .45 (2H $), 0. 79§ s), 1.73 (4H,
S), 2.42 (2HExample 24g (5-Gyclapropyb@H-pyrazep-37yER-{2x(3v), 7.61 (2H d),

Ts61, 114 YRy et eaty b - ldhasthunth 0 hilag) riatadry ) (00
414. 7(MrH) + Eepq:led 30 QSNMx)milwlaﬁlﬁchhasabeﬁeyﬂgas{:ﬂmﬁB 10
mnner of i Mgehed 3ol AEERPES vtk Uil e 2ae 2Ry H MR Sl e
solid, AB 25@MHACs &lks5-0.62 (28, m), 0.88-0.97 (2H, m), 1.70-1.80

(1H, m), 3.79 (3H, 8), 5.79 (1H, s), 7.08 (1H, @), 7.22-

7.29 (2H, w), 7.40-7.50 (2H, m), 7.60 (1H, d), 7.79 (1H,

t), 8.57 (1H, d), 10.40 (1H, s), 12.04 (1H, s); IR

(solid) 3100, 1618, 1592, 1567, 1527, 1477, 1402, 1345,

15 1284, 1246, 1231, 1171, 1041, 1001, 969, 826, 761, 692,
| 667; MS (M+H)*

Example 25 (S-Cyclopropyl-zn'-pyrnzol-ﬁ-yl) -[2-(3,4-~
dimethoxyphenylsul fanyl) -quinazolin-4-yl] ~amine (IIa-25):

20 Prepared in a manner similar to the above described
Method E to afford a white solid, mp 250-252°C; 'H NMR
(DMSO) 0 0.54-0.60" (2H, m), 0.83-0.91 (2H, m), 1.68-1.77
(1H, m), 3.79 (3H, s), 3.85 (3H, 8), 5.79 (1H, s), 7.10.
(11, 4), 7.20-7.26 (2H, m), 7.45 (1H, t), '715'7 (17, 4),

25 7.77 (1H, t), 8.55 (1H, &), 10.45 (1H, s), 12.04 (1H, m);
IR {solid) 1617, 1593, 1567, 1530, 1504, 1479, 1457,
1439, 1398, 1364, 1347, 1288, 126%, 1250, 1232, 1181,
1169, 1138, 10'37, 1020, 987, 972, 882, 846, 804, 764,
750; MS (M+EH)®'

30 .
Example 26 [2- (3-Carboxyphenylsu1£anyi) -¢quinazolin-4-yl] -
(5-cyclopropyl-2H-pyrazol-3-yl) -amine (IIa-26): Prepared
from IIa-22 according to Method G to afford a yellow



NVR (DMBO 8 0.60 (2H, d), 0.93 (2H, d), 1.70 (1H, m, 5.54 (1H, s) 7.47
(2H, n), 7.57 (iH, d), 7.76 (1H, t), 15 7.86 (2H d), 8.57 (1H, d), o
(iH s), 12.04 (1H s); IR (solid) 1616, 1601, 1570, 1528, 1486, 1&@2& 2
1400, 1367, 1335, 1285, 1246, 1210, 1159, 1146, 1051, 1033, 1021, 997, NB
428. 6( MrHWO 0206383 npl e 31 ( 2- ( 3- Chl or ophenyl sul fanyl ) - qu?ﬁ'é(ﬁ@ﬂlﬁmf‘h-yl ]-
(5-cycl opropyl - 2H pyrazol -3-yl)-amne (lla-31): Prepared in a manner
simlar to the above described Method-E36e afford an off-white solid, np
235-238C;, 1H NWVR (DVMSO) S 0.58 OR, d), 0.92 (2H, d), 1.75 (1H, m, 5.71
(1H, s), 25 sbl%,(idp >BPp°Cy. B0 NMR7 (DRSO HS or)sa 7(218 @)H, :sBs (2B5 (1H, t),
8.57 (in, 10. 46 (1H, 3) 12,08 (1H_S); Sollgi) 1616, 1593,

1562, . 1528, ‘114r7s§L by 53H. 1806, 5 1367(1H,1 )3, 71§§6( Hpa%)1 12488 (46, 1067,

1051, 997; -N§ 394 .g4( 'Y'iki) d;ﬂO J;Exwpiﬁﬁ?t), 7.95 (1H, d), 8.15 (1H,

[2-(2-Chl oropheny| sul any qui nazol i n-4-
(5-cycl opro@l,-aﬂ-l{ﬁyr(aﬂol SBr y8) 7 ¥ (d)l;aJS-Z)BZ RiBpabrdsPid BRP 2ws WO

Vet hod E5t o VSREDg LA 26 %3%% cond, TR BB K36 LIRRR 0 < 0. 50

(2H,d), 0. ARaABH11P0; MS7404 IHME)* 5.62 (1H, a), 7.45 (2H m, 7.57 (1H,
, 7.69 (1H, d), 7.75 (1H, t), 5 7.85 (1H d), 8.56 (1H, d)', 10.43 (1H,
s), 12:'03 (1H, s) IR (solid) 1619 1596 1564, 1529, 1480, 1446, 1398,

1370, 1343, 1el246 (51 kQ%Q,-al%ﬂs- 21 h@e917en-l\/5

394. 7( MtH) ' e 33 (5- clopropyl 2H-pyrazo|
di met hyi pheﬂﬂﬂﬂﬂ%ﬂ A HE %ﬁe(ﬂ?az?sg) Prﬁ?@i)%# ed in a
manner §pm |3 %aEﬁ%raQQMﬁQPS&K 'lﬁﬁg above described Method E to
afford an off-white solid, mp 285-288°C; H NMR (DMSO) &
0.25 (2H, br s), 0.52 (2H, br s), 0.87 (1H, m}, 5.54 (1H,
br s), 7.42 - 7.77 (4H, m), 8.00 (3H, m), 8.30 (1H, bxr -
s), 8.56 (1H, br d), 10.42 and 11.88 (1H, 2 X br s); IR
15 (solid) 1615, 1592, 1562, 1527, 1476, 13%8, 1366, 1287,
| 1240, 1216, 1167, 1158, 1142, 1128, $96, 965; MS
410.7 (M+H)* ’ | ' '

Example 28 (5-Cyc10propy1-2£’-pyrazol-3;yl) ~[2-(2,4-

20 difluorophenylsulfanyl)-quinazolin-4-yl]-amine (Ila-28):
Prepared in a manner similar to the above described
Method E to afford an off-white solid, mp 250-253°C; H
NMR (DMSO) & 0.61 (2H: m), 0.91° (2H; m), 1.74 (1H, w),
5.67 (1H, m), 7.24-7.28 (1H, m), 7.44-7.48 (3H, m), 7.53-

" 25 7.81 (2H, brm), 8.55 (1H, m), 10.47 and 12.10 (iH, 2 x br
8); IR (solid) 1614, 1598, 1565, 1525, 1479, 1423, 1398,
1366, 1345, 1285, 1267, 1243, 1213, 1168, 1143, 1114,
1026, 995, 968; MS 396.6 (M+H)"*

30 Exaggle' 29 (5-Cyclopxopyl-2H-pyrazol-3-yl)-[2-
(naphthalen-z'-ylsulfanyl) -5,6,7,8-tetrahydroquinazolin-4-

yl] ~amine (IIa-29): Prepared in a manner similar to the



Method E to afford an off-white solid, np 255-256C, 1H NWR (DMSO) 80.56
(2H, m, 0.90 (2H m, 1.67 (1H, mnm), 15 2.26 and 2.29 (6H, 2 x s), 5.75 (1H,
br s), 7.26 (1H, , 7.35-7.55 (4H, m, 7.74 (1H, m, 8.54 (1H br 29)StP 2535
10. 44 and 12.0678g)2H 2 x br s); IR (solid) 1617, 1596, 1; 5 26, 1479,
1459, 140MO4ME™1343 1287, 1243. 1218, 1167, 1145, 1847V '§§%3 966; M
388. 3( MtH) * 20 Exanpl e 34 (2-(Bensi m dazol - 2-yl sul fanyl) - qui nazol i n-4-
yl]-(5-cycl opropyl - 2H pyrazol -3-yl ) -ar2B8&-(11a-34): Prepared in a manner
simlar to the above described Method E to afford an off-white solid, np
201- 203C; 1%@@«@%@1@@}1 Hephad F2Ep arifommv(@ae ﬂplld,lmp(lH m), 5.72
(1H, m, 7. 23 9 (1H, 10. 59, ,12.06 and
13.17 (3H, 32‘%< '@“!“é? ‘?’d% <01é'~1?7rpz¥(«} 954%5. ({%@) % Fop 1374,
1341, 1290, )12733 731 2%, %682 492{!21{10;9; 29%58 M ,4Q9. 26Vik) 1180 Exarrpl e 35
(5-Cycl opropyl pyrazol

met hoxycar bo#yi p'heﬁﬁll@ﬂ fdhyl? 6|L|| h%ﬁoldhrﬂ-yﬂ'ﬂ -@H.nd) ,28-8BP(XH5 WO

02/ 06278 PCJ{ U I toth
above dg;scrlio’ ?iﬁeﬁsl@%lE fb a?'%%g(i;%) 0#3 \?‘ﬁ@t %I&P’) 1g§%neil%§ir2n46%r 1& Nl\/le?
(DVSO) 8 0. 4ils1£H,14%7,501420, 8!)3332;—1 1279 5)1251, @>a(1lldosn) 748, 865¢3H,. s), 5.69

(1H, br s), 7.46 (1H_.5 558 (1H, m, 7.76-7.81 (3H, n), 8.02-8.05 (2H,
m, 8.57 (1{? ﬁsﬁ}%g@aﬁ 12. 11 (211, 2 x br a): IR (solid)- 1721, 1712,

1616, 1596, 1572 1564, 1523, 1481, 1435 1404, 1360, 1346, 1277, 1181,

1114, 1106, 996, 971; NS 418. 2( M+
Exagp_le 30 (5~Cyclopropy -2H-pyrazol 3-yl)-[2~-(2,3-

10 dichlorophenylsulfanyl) -quinazolin-4-yl] -amine (IIa-30):
Prepared in a manner similar to the above described
Method B to afford an off-white solid, mp 250-252°C; 'H
NMR (DMSO) & 0.60 (2H, 4), 0.93 (2H, 4}, 1.70 (1H, m),
5.54 (1H, s8), 7.47 (2H, m), 7.57 (1B, 4), 7.76 (1H, t),

15 7.86 (2H, d), 8.57 (1H, 4), 10.48 (1H, s), 12.04 (1H, s8);
IR (solid) 1616; 1601, 157d, 1528, 1486, 1432, 1400,
1367, 1335, 1285, 1246, 1210, 1159, 1146, 1051, 1033,
1021, 997; MS 428.6 (M+H)"* '

20 Example 31 [2-(3-Chlorophenylsulfanyl)-quinazolin-4-yl]-
(S-cyclopropyl-zx-pyrazol-a-yl) -amine (XIa-31): Prepared
in a manner similar to the above described Method E to
afford an off-white solid, mp 235-238°C; 'H NMR (DMSO) §
0.58 (2, d4), 0.%2 (2H, d4), 1.75 (1H, m), 5.71 {1H, =),

25 7.44 (1H, t), 7.50 - 7.63 (4H, m), 7.73 (1H, s), 7.75
(18, t), 8.57 (1H, d), 10.46 (1H, s), 12.08 (1H, s); IR
{s0lid)} 1616, 1593, 1562, 1528, 1475, 1456, 1406, 1367,
1343, 1286, 1244, 1216, 1176, 1067, 1051, 997; MS
394.7(M+H)"*

30
Example 32 [2-(2-Chlorophenylsulfanyl)-quinazolin-4-y1]-
(5~-cyclopropyl-2H-pyrazol-3-yl) -amine (ITa-32) : Prepared



10 Exanpl e 36 [2-(4-Acetam do-phenyl sul fanyl)-qui nazol i n-4-

yl ]-(5-cycl opropyl - 2H pyrazol -3-yl)-amne (lla-36): Prepared in a manner
simlar to the above described Method E to afford an of f-white solizd, $T8plias
239-241C, 1H 15 NW\R (DVMSO 8 0.57 (211, m, 0.83 (2H, m, 1.69 (1H m,

2.02 (3H, %002/®278 (1H, br s), 7.41 (1H, m), 7.53-7.57 PEHUSHMSI03Y 73-7. 75
(3H, m, 8.54 (1H, m, 10.18, 10.39 and 11.98 (3H 3 x.br s); IR (solid)
1665, 1618, 1607, 1586, 1572, 1564, 1b3f. 1482, 1387, 1343, 1320, 1287, 20
1243, 1221, 1162, 1005, 968; Ms 417.2( M+H) +. Exarrpl e 37

(5- Cycl opr oppil -2 hhaiitiedz @imBixt) td 2the above described Method E to
(napht hal en- 1-yl sul fanyl ) - qui nazolin-4-yl]-amne (lia- 37): Prepared in a

manner si m |afffoxd tane ofifowbiteseel bdd m AR AT °E ; t&{ali?ﬂbr@m)oﬁf white

lid, 271-273GC.. 1H, N 46 0. A7, (2H, .89 (2H,
i?5l7 (rlrﬂ, nﬁl-,sz%.@f" ?ﬁv ?£W( ’man 7“%&( ‘7“)54?(5?1 ‘ﬁ; 621 (len'),
7.75 (1H, m17, 45 9BH, 1|lll) .58. @ﬁ-l,(Jdﬂ .69 81k, @, 70¥s $128 tf)l,H m, 8.50

(1H m), 10.29 (1H br 30 s), 11.84 (1H br s): IR (solid) 1615, 1592, 1567,
1528, 1583713@1(11'&-3612 8356 (1Bgml) | u®. 43 XAH, #17312998 (UB3:8) B

410, 2014+ 21 GIRA0GRINO 02406270, PORAE0Y,3H031423401 Fygel 38
[ 2- (4- Acet am dopheny suI ahy qui nazol i n- 4-
yl]-(5- et hyl37AH @&43z01289y| 1246, rkkX8 | &L18Y),. 1RKEpaled?, i 0% manner sim |l ar

to the abov crj d » afford an white solid,tnp 268-271C, 1H
NMVR ( DVBO) g“’%?@zg(SH“yE?Bg i)‘é H s), 5.56 (1H, s), 7.40 (lH', t), 7.55

(3H, n), 7.75 (3H, d), 8.55 (1H, d), 10.21 (1H, a), 10.40 (1H -'s), 12.03

(1H, s); IR solld) 1662 1620, 1599, 1572, 1531 1438, 1397, 1370, 1358,
1341, 1323 (5 Cvclopr°py1 .2H-pyrazol-3-yl} - [2-(3,4-

dimethylphenyls_ulfanyl) -gquinazolin-4-yll -amine (IIa-33) :
Prepared in a manner similar to the above described
Method E to afford an off-white solid, mp 255-256°C; 'H
NMR (DMSO) & 0.56 (2H, m), 0.90- (2H, m), 1.67 (1H, w),

15 2.26 and 2.29 (6H, 2 x &), 5.75 (1H, br s), 7.26 (1H, m),
7.35-7.55 (4H, m), 7.74 (1H, m), 8.54 (i1H, br s), 10.44
and 12.06 (2H, 2 x br s); IR (solid) 1617, 1596, 1569, .
1526, 1475, 1459, 1404, 1366, 1343, 1287, 1243. 1218,
1167, 1145, 1017, 996, 966; MS 388.3 (M+H)"

20 .
Example 34 [2-(Benzimidazol-2-ylsulfanyl)-quinazolin-4-
vl] - (5-cyc10propy1-23—1_:}razol-3-yl) -amine (IIa-34):
Prepared in a manner similar to the'above described
Method E to afford an off-white solid, mp 201-203°C; H

25 NMR (DMSO) 3§ 0.44 (2H, m), 0.71 (2H, m), 1.17 (1H, m),
5.72 (1H, w), 7.23 (2H; m), 7.51-7.81 (5H, m), 8.59 (1H,
m), 10.59, 12.06 and 13.17 (3H, 3 x br s8); IR (solid)
1617, 1601, 1572, 1532, 1485, 1402, 1374, 1341, 1290,
1273, 12l09, 1168, 1024, 1010, 965; MS 400.2(M+H)*

30 ‘
Example 35 (5-Cyclopropyl-2H-pyrazol-3-yl)-[2-(4-
methoxycarbonylphenylsulfanyl) -quinazolin-4-yl] -amine



10 1278, 1265, 1245, 1216, 1161, 1006, 966; Ms 391.2(MtH)' Exanple 39

[ 2- (4- Met hanesul f onyl am no- phenyl sul f anyl ) - )
qui nazol i n-4-yl]-(5-nmethyl - 24 pyrazol -3-yl )-anine (Ila- 39): Prepardd §if &S
manner simlar to the above described 15 Method E to afford an off-white
solid, npWwQo2es2m2 1H NVR (DVSO 8 2.15 (3H, a), 2.61 PEMUSMPINL g4 (1H,
a), 6.91 (2H, d), 7.22 (2H, d), 7.36 (1H, s), 7.52 (1H d), 7.69 (1H, s),
8.53 (1H, d), 10.31 (1H, s); 11.96 (1kg3s); IR (solid) 1621, 1602, 1584,
1567, 1528, 1486, 1351, 20 1287, 1253, 1207, 1179, 1102, 1091, 983; M

427. 0( MtH) " EGaqIs) 4 Prepatrdd Avet amatophe ginsidlafrany the - alpdhoxy -

i lin-4-yll-(5-pethyl-2H | - 3-yl)-am ne [ 1 .40): P di
nnar Csi m 1adacrhadh Mebhod B-EY S FERFE A Ron b tEosaT ids 1R A48 o sol [ d

291-293C; J 2. H, 2. 3,.87..( 3H, . 5.55
8 2 e sy e, e Shesor” 8, b3 aB) (uf O (Ol am SpTed 21 2N T
d), 10.21 (IHe=)(1H,0m}¥3 8185 63, ). . dolH1m3) brl B ( spl46l) (TH M

421.2(MrH)'. 30 Exanpl e 41 52-_§4- Acet am d(%ghenyl sul fany[g%-?%i?)- nmor phol i n-
4-y| - pr 6Boxy-qf w8z Jiiin- Bl y =’(%‘-7req:hyq3 Hyr 828P-8-951(Bpmus WO

02/ 062789 PQI/d4SObAB1Q3] 18%4s hd -Poie (dd,a24d) brngﬁafﬁd(galﬁ)ﬁanner
simlar to the above described Method E to afford a ite solid, np 262-
264C;, 'H NVRTNVED712,116246( 2HH9qui Y73, 15633 (15M@3,s)4812 ABY,3H, s), 2.38

(4H, s), 2. H L) ( a) 4.11 (2 ), aB. 60 {1H S), 7.24 (1H
d), 7.30 (1&?4%%,13%b57§fg€f g§%77fyﬁﬁvzﬁﬁﬁéy,ﬁépb7 ?giﬂ %éf}fﬁfzo (1H, s),
10.24 (1H, a18.2AME)CLH, br a); IR (solid) 3245, 3045, 2954, 2918, 2845,
1663, 1609, 1586, 1527, 1468, 1391, 1332, 1268, 1254, 1159, 1136, 1114,
1054, 988, 823 : MB

Example 36 [2-(4-Acetamido-phenylsulfanyl)-quinazolin-4-

yll - {5-cyclopropyl-2H-pyrazol-3-yl) -amine (IXa-36):
Prepared iﬁ a manner similar to the above described
. Method E to afford an off-white solid, mp 239-241°C; *H -

,15 NMR (DMSO) & 0.57 (2H, m), 0.83 (2H, m), 1.69'(1H, m),

2.062 (3H, s), 5.73 (1H, br s), 7.41 (1H, m), 7.53-7.57

(3", m), 7.73-7.75 (3H, m), 8.54 (1H, m), 10.18, 10.39

and 11.98 (3H, 3 x.br s); IR (solid) 1665, 1618, 1607,

1586, 1572, 1564, 1529, 1482, 1387, 1343, 1320, 1287,
20 1243, 1221, 1162, 1005, 968; MS 417.2(M+H)* .

Example 37 (5-Cyclopropyl-2H-pyrazol-3-yl)-[2-
{(naphthalen-1l-ylsulfanyl)-quinazolin-4-yl} -amine (IIa-
~ 37): Prepared in a manner similar to the above described

25 Method E to afford. an off-white solid, mp 271-273°C; 'H
NMR (DMSO) & 0.46-0.47 (2H, m), 0.87-0.89 (2H, m), 1.57
(1H, m), 5.01 (1H, m), 7.42 (1H, m), 7.52-7.54 (3H, m),
7.64 (1H, m), 7.75 (1€, m), 7.98 {1H, wm), 8.06 (1H, m),
8.17 (1H, m), 8.28 (1H, m), 8.50 (1H, m), 10.2%9 (1H, br

30 s8), 11.84 (1H, br s); IR (=o0lid) 1615, 1592, 1567, 1528,
1483, 1401, 1362, 1343, 1285, 1242, 1219, 1173, 998, 963;
MS 410.2(M+H)"



10 534. 4(MtH)' Exanpl e 42 [ 2-(4- Xet hoaycar bonyl phenyl sul fanyl) -

qui nazolin-4-yl]-(5-nmethyl-2H pyrazol -3-yl)-amne (lia- 42): Prepared in a
manner simlar to the above described 15 Method E to afford an off-g@itgzwﬁ
solid, mp 257-260C, 3H NWR (DMSO 8 1.95 (3H, a), 3.89 (3H a), 5.5

br a), 7"!’3@03(f‘!élz1739br s), 7.51 (IH br a), 7.70 (1H, br a§’CT"?S‘E’_§103(2H d),
8.04 (2H, d), 8.51 (1H, br s), 10.48 (1H, br a), 12.03 (11!, br a); IR
(solid) 1718, 1618, 1599, 1568, 20. 1534¢- 1481, 1434, 1395, 1362, 1342,
1286, 1247, 1216, 1156, 1116, 1018, 1003, 968 ; Ms 392.2(MrH)' Exanple 43
[2-(4- Carboayphenylsulfanyl) qui nazol i n- 4- yI

QNG ST R E S AR Y g LA
"H NVR ( DVB@118 (b-Sthy3-2mapyrazcil (-4, in?a 4&1 1b|8)t Prepaied 1H,
g et ) S, Yo g 11, )

7.78 (3H, 8.02 (2 (1H, br a);
IR (solid) 1803 masosr similansieyt abow@o demg@be@mgthq@@ tq318 11285,

1249, 1216, 1174,  1131.,.1088.. 101 378. P.295 WO
02/ 06278% PE yBite 25‘2“%& 4271°%(‘NHN“‘% (Dusdy 57303
[ 2- (4- Acet anoafilpp nybstubamyﬁhﬁrmwy(—m, s), 7.40 (1H, t)

qui nazol i n-4 I] 5- me razol - 3- )-an1ne (I'rta- 4 ) '$EgEared in a
manner si ni I@IHot ®thd- aﬁo&éﬁd br i dh (N@Jt:h@d:Ali)@Z&f{bHd S GG -Afhi t e

1S P PR, IO G Sl B 2 0%,
8.11 (1H, dﬂ5720 2830} H1438, 1I9B1 139, 9pB58,12341,(1823prizxd2, IR (solid)

Taiy 187 1298) 15860 124801218 116k Yook  Pheet WS 398 P i) 4> 1345

Example 39 [2-(4-Methanesulfonylamino-phenylsulfanyl)-
quinazolin-4-yl] - (5-methyl-2H-pyrazol-3-yl)-amine (IIa-
39): Prepared in a manner similar to the above described
15 Method E to afford an off-white solid, mp 219-222°C; H
NMR (DMSO) & 2.1i5 (3H, s), 2.61 (3H, s), 5.84 (1H, s),
- 6.91 (2H, 4), 7.22 (26, d), 7.36 (1H, s), 7.52 (1H, 4),
7.69 (1H, s), 8.53 (1H, d), 10.31 (1H, s), 11.96 (1H, 8);
" IR (solid) 1621, 1602, 1584, 1567, 1528, 1486, 1351,
20 1287, 1253, 1207, 1179, 1102, 1091, 983; MS 427.0(M+H) *

Example 40 [2-(4-Acetamidophenylsulfanyl)-7-methoxy-
quinazolin-4-yll-(5-methyl-2H-pyrazol-3-yl) -amine (IIa-
40) : Prepared in a manner similar to the above described
25 Method E to afford % white soiid, mp 291-293°C; 'H NMR
(pMSo) & 2.01 (3H, s), 2.09 (3H, s), 3.87 (3H, s), 5.55
(1H, s), 6.96 (1H, s), 6.99 (1H, 4), 7.55 (2H, d4), 7.73
(2H, d4), 8.45 (1iH, 4), 10.21 (1H, s), 10.23 (1H, s),
11.99 (1H, s); IR (solid) ; MS 421.2(M+H)*
30 ' ‘
Example 41 [2-(4-Acetamidophenylsulfanyl)-8-(3-morpholin-
4-yl-propoxy) -quinazolin-4-yl] - (5-methyl-2H-pyrazol-3-



10 1267, 1249, 1158, 1058, 985, 830; M 421.2(MtH)' Exanple 45

[ 2- (4- Acet am dophenyl sul f anyl ) -7- ( 3- nor phol i n-

4-yl - propozy) - qui nazol i n-4-yl ] -(5-net hyl - 2Hpyrazol -3- yl)-am ne (I 12d-4%) 2255
Prepared fromlla-74 according to 15 Method I to afford an off-white solid,
nip 153C (wiee2/)62788H NVR (DMSO) b 2.02 (3H, s), 2.09.(3HPCHYS1Z139 (214,
quint.), 3.16 (2H, rr), 3.36 (4H, M, 3.57 (4H, m, 4.11 (2H, m, 5.58 (1H,
S), 7.22-7.29 (2H, : 7 55 (2H, d), -2416 (2H, d), 8.07 (1H, d), 10.26 (1H,
br s), 10.35 (1H, 20 S 12.06 (1H, br s); IR (solid) 1673; 1614, 1591,
1532, 1486,¥ 89@1&%3 Iw IBBariéasn agEAnngy SIMIdapkEe tRRanpl e 46

(2-(4- Br0m10 1&'&&16&2 4%§f$%)d a wh e solid

262- =
(5-net hyl - pyrazo -yl)-amne ( rep are ina 25 ﬁgnner simlar

to the abovezdee@w’bpmt(bndoE da 39‘4fqr2411 mtfw\hntm s(@H,d,s)yp >300C, 1H
NVR (DMBO) 8 2.15 (3H, s), 5.63 (1H br s), 7 44 (1H, m), 7.55-7.62 (3H,

M, 7.69-7. 27709 3{BHms) 8588 TAH, nf) . 12.45 R 19..12.68H(4E, R br s); IR

1558, “hog1. Aivh. (4L, Ehes- ¥ ia] %ﬁd@%- (B Pa’7 -8 B2 bso780
f’?ﬁ&sﬁiﬁf 5108157 2¢3H, Eioa.m?l 9341232 dB; Bs oorpptey &yl fLlangb) {4H| nakpl i n-4-yl ] -

Lhe above debi+helieitlon B-08 4#Forh® Sy oif (RAAGISIRRE, JHBC200. 281, 1M

NVR (DNBO) 62&5412 Po18H 2895, 2664, {dbb, bis8e) 152%,4G468H, 191, 7. 55-7. 68

3H, , 7.75-7.88 (3H, 81 (1H 10.49 and 12.11 (2H, 2 x br s
I(R (solld) 136313ﬂ' %éﬁ ﬂa’fgﬁ iééa:(&h %mll_@ge 1%629%34223(128123 1)2(00 )

1168, 1G9 g984 (M85 967, M5 412.2/414. 2(MrH)" 10

Example 42 [2-(4-Methoxycarbonylphenylsulfanyl)-
quinazolin-4-yl] - (5-methyl -2H-pyrazol-3-yl) -amine (IXa-
42) : Prepared in a manner similar to the above described’

15 Method E to afford an off-white solid, mp 257-260°C; H
NMR (DMSO) & 1.95 (3H, s), 3.89 (3H, s}, 5.51 (1H, br s),
7.39 (1H, br s),_7.51 (1H, br s), 7.70 (1H, br s8), 7.81
(2H, 4), 8.04 (2H, d), 8.51 (1H, br s), 10.48 {1H, br 8),
12.03 (1H, br s); IR (solid) 1718, 1618! 15989, 1568,

20. 1531, 1481, 1434, 1395; 1362, 1342, 1286, 1247, 1216,
1156, 1116, 1018, 1003, 968 ; MS 392.2(M+H)"*

Example 43 [2- (Q-Carﬁoxyphenylaulfanyl) -quinazolin-4-yl] -
{5-methyl-2H-pyrazol-3-yl) -amine (IXa-43): Prepared in a

25 manner similar to the above described Method E to afford

' an off-white solid, mp 263-265°C; 'H NMR (DMSO) § 1.98

(3H, s), 5.50 (iH, s8), 7.46 (1H, t}, 7.60 (1H, d4), 7.78
(3H, m), 8.02 (2H, 4), 8.58 (1H, d), 10.58 (1H, s), 12.50
(1H, br 8); IR (solid) 1623, 1605, 1574, 1560, 1533,

30_ 1450, 1401, 1349, 1318, 1285, 1249, 1216, 1174, 1131,
1088, 1018; MS 378.2 (M+H)"*



Exanpl e 48 (2 (4-1Sopropanesul f onyl anmi no- phenyl sul fanyl ) -

qui nasolin-4-yl]-(5-nethyl-2H pyrazol -3-yl)-amne (lla- 48): Prepared in a_
manner simlar to the above described Method E to afford a white sdlli%’ Zmnﬂ
294-2976C; 1H NMR 15 (DVMSO) 6 1.26 (6H, d), 2.13 (3H, s), 5. 75 (1H s), 7.34
(2H,.d), MARASE ) 754 (iH d), 7.59 (2H d), 7.73 PEVESIS31g 53" (1p,
d, 10.16 (1H,. S), 10.42 (1H, a), 12.07 (111, br a); IR (solid) 1613,

1593, 1560, 1530, 1482, 1384, 1364, 1346, 1320, 1290, 1265, 1243, 1216, 20
1169, 1141, 1084, 1056, 1019, 999, 969, 916; M5 455.2(M+H)' Exanple 49

[ 2- (4-1 Sobut Mﬁ ﬂ%}l-@sbﬁm&@phmylsuwmﬂ) 8—metho::y-
qui nasol i n- t 2 | ) -.am n 4 repared in a
manner simi I %‘%}{?éﬂ«ﬁl@ egére?%g% %‘%ﬁ) Sﬁgng )(SFF white
solid, nmp 2864287ﬁe§di-ed\ll‘ilﬁ QDMS&eﬁ éirﬂﬂdr b (tﬁ'hh alﬁaveldaﬂcfibbda) 2. 64

(1H m), 5.52 (1H_br s) 7.54-7.57 (3 72-7.77 (30,
m), 8.54 (1Method & to afferélaanafﬁzww%cﬁqm Dy 21§r7 3)49°FR ®olid) 1704,

1680, 167, , 1481, 5 1395¢ 4 3 6g) 1247401214,
1155, 1052 0393’1‘é %ol 9323%&/5&?1192 il Wﬂ %’ séﬁ%udjgﬁégv\os 2/ ges %89

PCT/ US01/ 5106LH, M, B(-eaipl(é}l'ionB W&y(lml-l-tﬁy,r -G7 J24,) d) 2- 1?476

| pheny! | P di
D anner o niaF LY A A, o 1658 i IB - (REoraTah of f o ? e
[, . 30 s S e o b
'S
M, 8.54 (1#51(-5 I8P 1y, 153§ 4}4gind1‘51%9041?(9§4 13721345, 11760l i d) 1654,

1621, 1399, 14k7,5Ak49,54458]141058 13585 ; 183, ME34b1 . bAkAm) 1244, 1216,

Example 45 [2-(4-Acetamidophenylsulfanyl)-7-(3-moxrpholin~
4-yl-propoxy) ~quinazolin-4-yl] - (5-methyl-2H-pyrazol-3-

yl) -amine (IIa-45): Prepared from IIa-74 according to

15 Method I to afford an off-white solid, wmp 153°C (dec.); ?
NMR (DMSO) & 2.02 (3H, s}, 2.09 (3H, s), 2.29 (2H,
quint.), 3.16 (2H, m), 3.36 (4H,m}, 3.57 (4H, m}, 4.11
(2H, m), 5.58 (1H, s), 7.22-7.29 (2H, m}, 7.55 (2H, d),
7.76 (2H, 4), 8.07 (1K, d), 10.26 (1H, br s), 10.35 (1H,

20 8); 12.06 (1H, br s); IR (solid) 1673, 1614, 1531, 1532,
1486, 1391, 1336, 1254, 1109, 1063, 995; MS 534.2(M+H)*

Example 46 [2-(4-Bromophenylsulfanyl)-quinazolin-4-yl)-
(5-methyl-2H-pyrazol-3-yl) -amine (IXa-46): Prepéred in a

25 manner similar to the above described Method E to afford
an off-white smolid, mp >300°C; !H NMR (DMSO) § 2.15 (3H,
s), 5.63 (1H, br s), 7.44 (1H, m), 7.55-7.62 (3H, m),
7.69-7.77 (3H, m), 8.56 (1H, m), 10.47 and 12.12 (2H, 2
x b;‘ 8); IR (solid) 1615, 1597, 1565, 1525, 1478, 1396,

30 1362, 1339, 1285, 1218, 1158, 1034, 10098, 967 ; MS
412.1/414.1 (M+H)" '



1155, 1006, 969; M 405.3(M+H)' Exanple 51 [2-(4-cycl opropanecar bonyl am no-
phenyl sul f anyl ) - qui nazol i n-4-yl]-(5-nmethyl - 2H pyrazol -3 15 yl)=am ne .
(Ila-51): Prepared in a manner similar to the above described met hbtSE {45
afford an off-white solid,, np 300-303C, 1H NMR (DVMSO S 0.82-0.84 (4H, m,
1.83 (1H, Wy202781 (3H, s), 5.55 (1H, br s), 7.39-7.41 PEHUSHSI0317 537 57
(2H m, 7.72-7.77 (2H, m, 8.53-8.55 (2H, m, 20 10.40, 10.46 and 12.03
(3H, 3 x br s); IR (solid) 1664, 16142434591, 1560, 1526, 1480, 1432, 1390,
1344, 1288, 1240, 1194, 1177, 1152, 997; M5 417.2(M+H)' Exanple 52

[ 2-.(4- Acet Ml [ﬁﬂ(ﬁaﬁ;bpoghmrlsulfanyl) -quinazolin-4-yl1]-

hyd i 4-.y t I I -52): t

sol {S,Xyﬂﬁ' ggggﬂ‘&i‘ Hlﬂt%ﬁ’%ﬂgql’ 1S Pt Z°Aﬁ$4)'2 g? PF‘Q% 3 (| i a),
7.10(1H, d), manmek (similak té. the’hbosl déé@ﬁﬁﬂédtﬁb¢h6d9§(&b+aihen£ 35 (1H,

s), 10.22(1H, S),10.26 (1H, s), 12.00 (1H, br s); 30 IR (solid) 3295, 3272,

3181, 3109, amaﬂﬁf-mr-e 8lld, mp82$0~12519=c-1é36m36msq)3ﬁ4,2 1268, 1141,

A R L e

ni troqui nasah) N-7A-8d7.6% (ethyi) 2Hs py1 agd - dn)y,!l )1-08,.!{i9nﬁnd( 12aH3): Prepared
I n a manner S|mlar to the above 5 described Meth ‘to-afford a yell ow

solid; 1H NMRHDMsE) brss) io3R( 4fplid) 161Fg (1§|q°es)156§ 5&5%% 1483, 7.58 (2H,
d, 7.75 (2:{‘1:991,) 113%2081@.11‘2i i)a828 fé’od 1H16%) 1%5& ﬁ&bh dioos 10.24 (1H s),

10.85 (1H, s), 5°(1H S); IR [solid); 0 Exanpl e 54
( 5- Xet hyI 2I—96p'l/‘r d&.ﬁol‘ll@- ?l/)ﬂlézz[m*%lbropane I- .
10

Example 48 [2-(4-Isopropanesulfonylaminc-phenylsulfanyl)-
quinazolin-b'j(l] - {5-methyl-2H-pyrazol-3-yl)-amine {(IXIa-
48) : Prepared in a manner similar to the above described
Method E to afford a white solid, mp 294-2979C; H NMR
15 (DMsO) & 1.26 (eH, 4), 2.13 (3H, s), 5.75 (1H, s), 7.34
(20, d), 7.41 (1H, t), 7.54 (1H, 4), 7.59 (2H, d), 7.73
(1H; t), 8.53 (1H, d), 10.16 (1H, s), 10.42 (1H, s),
12.07 (18, br s8); IR (solid) 1613, 1593, 1560, 1530,
1482, 1384, 1364, 1346, 1320, 1290, 1265, 1243, 1216,
20 1169, 1141, 1084, 1056, 1019, 999, 969, 916; MS
455.2 (M+H)" - ‘

Example 49 [2- (4-Isobui:yrylamino-phenylsulfanyl) -

' quinazolin-4-yl] - (5-methyl-2¥-pyrazol-3-yl) -amine (IIa-

25 49): Prepared in a mamner similar to the above described
Method E to afford an off-white solid, mp 285-287°C; 'H
NMR (DMSO) & 1.12-1.13 (6K, m), 1.99 (3H, =), 2.64 (1H,
m), 5.52 (1H, br s), 7.s1 (1K, m), 7.54-7.57 (3§, m),
7.72-7.77 (3H, m), 8.54 (1H, m), 10.12, 10.41 and 12.04

30 (3H, 3 x br 8); IR (solid) 1704, 1680, 1617, 1590, 1566,
1516, 1481, 1395, 1558, 1341, 1286, 1247, 1214, 1155,
1052, 1032, 1006, 969; MS 419,3(M+H)*



4 Prepared in

sul fonyl am no) - phenyl sul f anyl ] - qui nazol i n-4-yl }-am ne ( ):
f mhlte sol id,

I
a manner simlar to the above described Method E to affor
np 272-273C, 15 '"H NVR (DMSO S 0.95 (3H, t), 1.71 (2H, m, 3 (3A1s3P 2355
3 18( 2H, tﬁ'-() 5. 7 1H, s), 7.31(2H, d), 7.41(1H, t), 7.52(1 d 7. 58(1H,

7. 73( MP0I862783 5501H, d), 10.16(1H, s), 10.42 (1H, s§"3 I3 1 5y R

(SO|Id) 1615, 1594 1563, 1530, 1481, 1389, 1362, 1346, 1325, 20 1291,
1245, 1147, 969; MsS 455.2(M+H)' Exanpleadbs '
[ 2- (4- Et hyl sul f onyl am no- phenyl sul fanyl ) -
qui nazolin-4-yl|-(5-nmethyl -2H pyrazol -3-yl)-amne (lia-55): Prepared in a

lar tqt bed Mgt h fford ff-whit
Sl et B0, SR HRE RPN Ry et S I R W10 (3H o) 395 (2
m, 5.76 (1|i>ro?ion§135:lhal=bhdﬂylixl4&:(|ﬁﬂ dulinazoldn- 4141'1] fdmire - 65 (1H d),
7.80 (1H, 61 (1H, d), 10,23 10.49 (1H,"s), 12.13 (1H, s); IR

(sol i d) 1615(1133'51'99791'996113‘1133}323 me milﬂ%o Ebesaqusl 1347, 1323,

1294, 1218, 1 -P2"a WO
021 052768 POFFLITFEL D5 ER0 R SR bediin af e i st e SRELT Byl - -
hydr oxyanm negidtgzéki uMe- mﬁsd)Ssrmtm!L:.Zts PYs®@Zahy 3-v.9s (ami,ng)(!1a-56):
Prepared fromlla-53 according to Method J to afford a yel low solid; ''H

NVR (DVSO) @-B372B3Hm)g)5.512(4H, (3Hs)s) 7.91: 13H; 1W) , s7;5%-BSB. 91 (2H, N,
7.65 (2H, 5 ¢2 H, 0 1H,

11. 38((1H Sy 13658(7(%3 ﬁi)?a #, &J)(sc?ld)sé) %7%6 H 1§ ﬁi{)"ol %fExaﬁrpl e 2)7
[2-(4-] spbutaamiedar [0eatn (B E G hoxriherw)lsmﬁ depllid) 1654 1621 1599,

qui nazol pn- 4-04),] - GRouet Byhe 2H pyf az@iz3- yl)mamige (1184, 1216,

1155, 1006, 969; MS 405.3 (M+H)*

a-5
d a
2.
H

Example 51 [2-(4-cyclopropanecarbonylamino-
phenylsul fanyl) -quinazolin-4-yl] - (5-methyl-2H-pyrazol-3-
15 yl)-amine (IIa-51): Prepared in a manner similar to the
above described Method E to afford an off-white solid, wp
300-303°C; H NMR (DMSO) & 0.82-0.84 (4H, m), 1.83 (1H,
m), 2.01 (3H, s), 5.55 (1H, br s), 7.39-7.41 (2H, m),
7.53-7.57 (2H, wm), 7.72-7.77 (2H, m), 8.53-8.55 (2H, w),
20 10.40, 10.46 and 12.03 (3H, 3 x br s); IR (solid) 1664,
1614, 1591, 1560, 1526, 1480, 1432, 1390, 1344, 1288,
1240, 1194, 1177, 1152, 997; MS 417.2 (M:+H)*

Exaggl le 52 [2-(4-Acetamido-phenylsulfanyl)-8-

25 hydroxyquinazolin-4-yl] - (5-methyl-2H-pyrazol-3-yl)-amine

" (IIa-52): tan solid, mp 258-259°C; 'H NMR (DMSO) & 1.99
(3H, 8), 2.09 (3H, 8), 5.45 (1H, &), 7.10 (1H, d), 7.22
(1H, t), 7.57 (28, d), 7.75 (28, d), 7.95 (1H, d), 9.35
(1H, s), 10.22 (1H, s), 10.26 (1H, s), 12.00 (1H, br s);
' 30 IR (solid) 3295, 3272, 3181, 3109, 1654, 1591, 1527,

1482, 1459, 1386, 1368, 1314, 1268, 1141, 1077, 991, 814;
MS 407.2 (M+H)*



57): Prepared in a manner simlar to the above described Method E to afford
a white solid, np 281-282C, 1H NVMR (DVMSO) S 0.95-0.97 (6H, n), 2.00 (3H,

s), 2.12 (1H, m, 15 2.23-2.25 (2H, m, 5.56 (1H, s), 7.41 (1H, m, 215F 055
7.54-7.57 _ (3H %k’ 7.72-7.78 (3H, m, 8.54 (1H, n), 10.14, 10.41 and 12.03
(3H, 3 x BYOSHUE2BE (i q) 1737, 1658, 1618, 1599, 1566°CHEMS108hg3 1432,
1394, 1364, 1343, 1313, 1287, 1242, 1216, 1167, 1151, 1003, 967; M5
433.2(M+H)' 20 Exanple 58 [2-(4-tert-BRa%xycarbonyl am no-

phenyl sul f anyl ) - qui nazol i n-4-yl ] - (5-netbyl - 2H pyrazol -3- yl)-amne (.1a-58):
Prepared in a manner simlar to the above described Method E to afford a
white soli.d, 363512404 ne 2wS), 1.97 (3H,s), 5.40
(1H s), 7.(%@#—373 s‘?,@‘?.’é%%%??%?“ﬁl??%?é%ﬁ? 5. 7.58 (2H d), 8.12
(1H, br s), mdtxdg@inazelinid-¥U] < (BHmethylsRH-piRrasol + Iy )-ainineh93, 1559,
1515, 1482, 96, ..1365, 1346,, 1308, 1288, ,1237 154, 1Q51, 1020, 969; M
30 449. 2( MrHytIar53) & §$é9a€? H&ﬁhi*ﬁ%@ﬁé@lﬁégﬁﬁséP/%&% mpl e 59- 247-

(2- (4- Acet agederibeayMethb@w | do &fford a yellow solid; *H NMR (DMSO)

am noqui nazol i n-4-yl]-(5-nethyl -2H pyrazol-3-yl)-amne Ma-59): Prepared from
| 1 a- 53 accodding2t 63Ekt#bd X Q% (3H,08d,ah.58f {1H) te} sH1.i58 (2,264,265 C, 1H
NMVR ( DVBO) T99(3H..S). 2.09(1H.S). 5.53(1H s), 5. ). 6.47(1H,
s), 6. 68(1H§'§%, %%52‘?%, %)ige 7&% B, Bd%? g:(“%sdi«: g);gg@; HSH, br s).

10. 19(1H, sho.2@ &7n(1lkd, brosds (1R,(29li dk. 1B5(4R5. & MR ' (sHLi@jgnpl e 60

(5- Met hyl - 2H pyrazol - 3- 3/1 )-{2-(4-(2-norpholin-

4-yl - acet y| ¥ ASP- B¥AY! sul f anyl ] - qui nazol in-4-yl}-anine (Ila-60): Prepared
in a magger simlar to the above '

Example 54 (5-!etky1-23‘-pyrazol-3-y1)-{2-[4-(pr§pane-1-
sulfonylamino) -phenylsulfanyl] -quinazolin-4 -yl}-amine
(ITa-54) : Prepared in a manner similar to the above
described Method E to afford a white solid, mp 272-273°C;

15 *H NMR (DMSO) & d.95‘(3H, t), 1.71 (2H, w), 2.13 (3H,s),
3.18 (2H, t), 5.70 (1H, s), 7.31 (2H, d), 7.41 {iH, t),
7.52 (1H#, d), 7.58 (iH, d), 7.73 (1H, t), 8.55 (1H, ),
10.16 (1H,. s), 10.42 (1H, s), 12.07 (1H, s); IR {(solid)
1615, 1594, 1563, 1530, 1481, 1389, 1362, 1346, .1325,

20 1291, 1245, 1147, 969; MS 455.2 (M+H)*

Example 55 [2-{4-Bthylsulfonylamino-phenylsulfanyl) -
quinazolin-4-yll - (5-methyl-2H-pyrazol-3-yl) -amine
(Ixa-55): E;repared iﬁ a manner similar to the above

25 described Method E to afford an off-white solid, mp 279-
280°C; 'H NMR (DMSO) 8 1.28 (3H, t), 2.19 (3H,s), 3.25
(2E, m), 5.76 (1H, s), 7.36 (2H, d), 7.48 (1H, 't), 7.53
(1H, d), 7,65 (1H, d), 7.80 (1H, t), 8.61 (1H, d), 10.23

. {(1H, s), 10.49 (1H, =), 12.13 (1H, s); IR (solid) 1615,

30 1597, 1564, 1532, 1506, 1485, 1455, 1388, 1361, 1347,
1323, 1294, 1218, 1150, 1033, 1016, 998, 968, 918; MS
441.2 (M+H)* |



described Method E to afford an off-white solid, np 266- 267 C, 1H NWR
(DVBO 8 2.03 (3H, s), 2.57 (4H, m, 3.23 15 (2H,s), 3.69 (4H ), 5.58
(1H, s), 7.40 (1H, t), 7.55 7.62 (3H, m, 7.75 (1H, t), 7.80 (2H, @1)5:P8HB4
(1H, d), 10.02 (1H, s), 10.41 (1H, s), 12.03 (1H,s); IR solud) 1686,
1598, 156AO0@WE¥8Y 1515, 1484, 1387, 1362, 1348, 1291, 11RCG/UWHEI03801, 773;
M5 476. 4(M+H) © 20 Exanple 61 (5-Cycl oprpyl -2H pyrazol -3-yl)-(2-(4-

aet hyl sul fonyl am no- phenyl sul fanyl ) - qe2#@zol i n-4-yl]- amne (Ila-61):
Prepared in a manner simlar to the above described Method E to afford

a, whi te sol iExampieo 3§ 13s(4-2cetanidrnhomsdpud fangl) 21, s), 0.92 (2H, d),

754 (31 nyirdroryepifobiiadyolin Yl (g thyd f&zﬁ%% 54 %%“éé“m”s),
11.99 (1H, sa)::!.deR (fZe-56) : 1B£&paréd‘>CEi:om1m 5353.2coi:4914g o M thT5, 1342,

1316, 1290, 30 1232, 1143, 1113, 985 972, M5 453. 3(MiH)' 2zl SEP2Ja WD
02/ 062789 PAT/hes@Efordse Yelhowa%lrmi.e goNMR (DMSO) ' 1.97 (3H, s},

[ 2-(4- Am no ny, u I

(5- rrethyl géra(lgoﬁlu E? %%gn e'(?s‘) 66428)é %repare a7n%5nn2rHS|mlar to
t he above d&ac,r i7Thes N/BHhod)E amaffmdd)ansofzﬁ whi ebsoﬁjpl 10r119>300C, 1H NMR
(DVBO) 5.2.1 3H5) 5. (LH s),..6.78 ( ), d '7.64
(2H, 1) @3‘( i‘)s‘:3§. fiﬁ( 1#,_1 d‘)‘?--”fl ‘éE (E’H Sg ES‘ ?‘??% s‘or"?%) 1615,
1591, 1561 4@&3&(;41.&95, ' 1480, 1387, 1363, .1344, 1288, 1244, 1148, 966; .M
349. 2(M+H)' 10 Exanple 63 [2-(4-1-cetam do- phenyl aul anyl )-qui nazol i n-4-
yl']-(2H pyrazol -3-yl)-anine. (Il1a-63): Prepared in a nmanner simlar to the

gfovg gg%grliﬂﬁg#w 89 - (#- BboNichn e atboh§18fth he-pREM Gy S 2. 11 (3H,
quinazolin-4-yl] - (5-methyl - ZH-pyrazol 3-yl) -amine (IXa-
57): Prepared in a manner similar to the above described
Method E to afford a white solid, mp 281-282°C; H NMR
(DMSO) & 0.95-0.97 (6H, m), 2.00 (3H, s}, 2.12 (1H, m),
15 2.23-2.25 (2H, m), 5.56 (iH, s), 7.41 (iH, m_), 7.54-7.57
(34, m), 7.72-7.78 (3H, m), 8.54 (;I.I-I, m), 10.14, 10.41
and 12.03 (3H, 3 x br 8); IR (solid) 1737, 1658, 1618,
1599, 1566, 1530, 1483, 1432, 1394, 1364, i343, 1313,
1287, 1242, 1216, 1167, 1151, 1003, 967; MS 433.2(M+H)*
20
Example 58 [2-(4-tert-Butoxycarbonylamino-
phénylsulfanyl) -quinazolin-4-yl] - (5-methyl-2H-pyrazol-3-
‘yl) -amine (IIa-58): Prepared in a manner similar to the
above described Method E to afford a white solid, mp 243-
25 246°C; H NMR (DMSO) § 1.50 (9H, &), 1.97 (3H,s), 5.40
(1H, s), 7.07 (2H, br s), 7.36 {(1H, br s), 7.47 (2H, 4),
7.58 (2H, d), 8.12 (1H, br 8), 9.58 (14, &), 11.24 (1H,
br s8); IR (solid) 1701, 1593, 1559;. 1515, 1482, 1396,
1365, 1346, 1308, 1288, 1237, 1154, 1051, 1020, 969; Ms
30 449.2(M+H)"



7.31-7.68 (8H, m, 8.54 (1H, s), 10.17 (1H, s), 10.54 15 (1H, s), 12.38 (1H,
S); IR (solid); M5 377.4(M+H)' Exanple 64

(5- Met hyl - 2H pyrazol - 3-yl ) - (2- [ 4- (4- nor phol i n- 21 gro 700,
4-yl -butyryl am no) - phenyl sul fanyl ] - qui nazol i n-4-yl ) -am ne 1E{élla-

Prepared i 0 22/ er simlar to the above 20 descri bed I\E? PIL1EY afford a
white solid, nmp 240-243C, 1H NWR (DVSO) S 1.77 (2H,. , 2.00 (3H, s),
2.31-2.38 (84, m, 3.57 (4H, m, 5.5L471H s), 739776(7H m, 8.53
(1H, br n), 10. 15 (1H, s) 10.41 (1H, s), 12.00 (1H br s); IR (solid); M
504: 3( M+H) M&mﬁ?_e Bs(eﬂmwdoznh@wagwfanﬂ) =72-[ 4- (2- nor phol i n-

4-yl - et hyl I 65
Prgpa(raedyl(r:l a na e)rlaglgrirﬁ(a‘?%ﬁan%d e%%’a azgeggréﬁg%liﬁo qéoaaffg)rd a
white solid(ixp-88p: ZHﬂépaB@d li—rdWRI@DBBO)aceoi:dﬂﬁg(BH Mat)hoc? I 4H br a),

3.30 (2H, s), 3.42 n, 3.58 (AH br o) %{i ., 7.43 t),
7.55 (1H, dﬁff¢r¢6aP39ﬁan te goldg me)zss 3652 @:c (9M5@?/§62789

1637, 1616, 11586 Hshl 12080 (s 13853 (87 A%, 8T R w130,

1159, 1116, 61606(13675)1\/5649@ B(HVHId))* 5.B2aifpHe d), 7.71 (2H, 4),
66[ 8- Met hox

phenyl sul faﬁy&? zﬁ h 5%:' # é‘_g)n?/_J, ’ -rr’rﬁl) hy 0ok 18y, o) 319487 a(f?'iHr'le (11a-66):

Prepared i npg BRANER $k611@); tMB t40% . 2qleue* descri bed Method E to afford an
off-white solid, np 275-277 C, 1H NWR (DVSO) 8 2.10 (3H, s), 3.07 (3H, s),
10 3.89 (3H, s), 5.58 (1H, s), 7.24 (1H, d), 7.26-7.36 (3H m, 7.60 (2H,

%798- %3(2 1gxrgg%1e190 185 {sétnPl-2Bby2lzol 15l y$) - {22193(4 Mdrplor1kB (SOl i d)
’ ' 4~yl-acetylamino) -phenylsulfanyl] -quinazolin-4-y1}-amine

(IIa—GQ); Prepared in a manner gimilar to the above
deséribed .Method E to afford an off-white solid, mp 266~
267 °C; H NMR (DMSO) & 2.03 (3H, 8), 2.57 (4H, m), 3.23

15 (2H,s), 3.69 (4H, m), 5.58 (1H, s), 7.40 (1H, t), 7.55;
7.62 (3H, m), 7.75 (1H, t), 7.80 (2H, d ), 8.54 (1H, d),
10.02 (1H, s), 10.41 (1H, s), 12.03 (1H,s); IR (solid)
1686, 1598, 1564, 1533, 1515, 1484, 1387, 1362, 1348,
1291, 1113, 868, 801, 773; MS 476.4 (M+H)*

20 '
Example 61 (5-Cycloprpyl-2E-pyrazol-3-yl)-{2-(4-
methylsul fonylamino-phenylsul fanyl) -quinazolin-4-yl] -
amine (IIa-61): Prepared in a manner similar to the above
described Method E to afford a white solid, mp 235-238°C;

25 ' NMR (DMSO) & 0.61 (2H, s), 0.92 (2H, d), 1.82 (1H, br
s), 2.98 (3H,s), 5.90 (1H, s), 7.23 (2H, 4), 7.41 {1H,
t), 7.54 (3H, m), 7.72 (1H, t), 8.55 (iH, d), 10.16 (1H,
br s), 10.38 (1H, s), 11.99 (1H, s); IR (solid) 1se21,
1605, 1573, 1532, 1494, 1455, 1375, 1342, 1316, 1290,

30 1232, 1143, 1113, 985, 972; MS 453.3 (M+H)"



1531, 1481, 1467, 1344, 1326, 1271, 1248, 1143, 1061, 993, 975, 924, 829;
M5 457. 2(M+H)' 15 Exanple 67 {2-[4-(2- D net hyl am no- et hyl car banoyl ) -

phenyl sul fanyl ] - qui nazol i n-4-yl }-(5-nmet hyl - 2H pyrazol -3- yl)-amine [ 588 @7p:
Prepared in a manner simlar to the above described Method E to afford a
white sol WP O8218Y> 20193C, 1H NVR (DMBO) 8 1.99(3H, a),PHBYUEIh), 2. 42
(2H, t), 3.40(2H, q), 5.56(1H, s), 7.43(1H, t);7.57 .(1H, d), 7.77(3H, m,
7.92(2H, d), 8.56(2H, n), 10.44 (1H, &a)248L2.04(1H, br s); IR (solid) 1650,
1618, 1593, 1561, 1525, 1481, 1419, 1395, 1361, 1337, 1287, 1247, 25 1214,
1165, 1004, Ezguplessa1b2-3(4riming=phepyisgdfanyl) -quinazolin-4-yl] -

{2-(4-(2-Di gt L%fj’- -iﬁﬁ} Mg -zmin
phenyl sul fa[@l%q nggnol #‘5}[ }3?%‘)31)% yF- éﬁ%yr%)zolpﬁepar E é?ﬁ ne (1la-68):
Prepar ed i nmannenneimilar oo the tdhev&Odeborﬁbd@mtlbﬂ Bvichadfbrfio afford a

white solid, np 241- 243C,_ 1H NMVR g{z 00 s), 2.33 (6H, s), 3.14
(2H s), 5.e0 pifrvwaite soligl, mp >tP°°¢.~5 ter 0)7 72.76 h 2535 WD

02/ 062789 P 01/ 51031 2250 ol 7.7 10. 04
(1H, s), s g{agé(%ér« E‘E‘? §% %97% EQ a"l???sofﬂé’) dafro%’ %%6 %E' 1601, 1571,
1509, 1485, ml429, 94300, 1365,8 17&041}112&@, 11298, (121%r K)GLIR70, 847, 813,
765, 716, 683, 5 4 anpl e_ 69

[8 Hydroxy S?hl%{et:héfgullffb%yl j.%lxlﬁ.o 15§X @495 1480, 1387, 1363,

phenyl sul f anyhd; e eezol24u 4-Mlds, ( Deept gl 328 :pmﬂi)di 3- yl)-amne (Il'a-69):
pal e green SO|Id np 291-293C, 'H NMR 10 (DVBO) 2.10 (3H, s), 3.09 (3H,

s), 5.57 (iH s), 7.11 (1H d), 7.24 (1H t), 7.31.(2H d), 7.62 (2H, d),
7.96 (16t gamheZed 1th- M-acktakdablphedyladiedd L) Juitlazolin-4-

yll - (2H-pyrazol-3-yl) ~amine . (ITa-63) : Prepared in a
manner similar to the above described Method E to _afford
a white solid, H NMR (DMSO) § 2.11 (3H, s), 5.93 (1H, s),
7.31-7.68 (BH, m), 8.54 (1H, s), 10.17 (1H, =), 10.54

15 (1H, s), 12.38 (1H, s); IR (solid); MS 377.4 (M+H)*

Example 64 (5-Methyl-2H-pyrazol-3-yl)-{2-[4-(4-morpholin-
4-yl-butyrylamino) -phenylsulfanyl] -quinazolin-4-yl}-amine
(IIa-64) : Prepared in a manner similar to the above
20 described Method E to afford a white solid, mp 240-243°C;
H NMR (DMSO) & 1.77 (2H, m), 2.00 (3H, s), 2.31-2.38 (em,
m), 3.57 (4H, m), 5.54 (1H, s), 7.39-7.76 (7H, m), 8.53
(l'H, br m), 10.15 (1H, s), 10.41 (1B, s), 12.00 {(1H, br
"8); IR (solid); MS 504.3 (M«H)*
25
Example 65 (5-Methyl-2H-pyrazol-3-yl)-{2-[4-(2-morpholin-
4-yl-ethylcarbamoyl) -phenylsul fanyl] -quinazolin-4-yl}-
amine (IIa-65): Prepared in a manner similar to the above
- described Method E to afford a white solid; mp 246-248°C;
30 H MR (bnso) 8 1.97 (3H, &), 2.43 {4H, br s), 3.30 (2H,
s), 3.42 (2H, m), 3.58 (4H, bxr s), 5.52 (1iH, s), 7.43
(1%, t), 7.55 (1H, 4), 7.76 (3H, m), 7.97 {2H, d), 8.56



12. 02 (111, s); IR (solid) 3256, 1596, -1531, 1460, 1392, 1317, 1334, 1296,
1267, 1146, 993, 968, 931, 824; M5 15 443.2(M+H)' Exanple 70

{2-[4-(3-Di et hyl am no- propyi car banoyl ) - %:,
phenyl sul f any| ui naaol i n-4-yl)-(5-nmethyl - 2H pyrazol - nm ne (IIa 70)
Prepar ed P i“kﬁ er simlar to. the 20 above descri bed 'l\%f’h%’&"@fo afford a
pi nk sol.id, np 210- 213C; 1H NWR (DVSO) 8.1.48 (2H, m, 2.01 (3H, s), 2.24
(6H,s), 2.38 (2H, br s), 2.93 (2H, a)s2&57 (1H, a), 7.48 (1H t), 7.62
(1H,.d), 7.80 (3H, nm, 8.02 (2H, d)., 8.61 (1H, d) 8.74 (iH s), 10.50 (1H,
a), 12.15 (13H.bm)s) 10 RE261K s #) d)12.68, (1H618xr #595IR168091id)528, 1484,
1400, 1361, {]263#48%851 %34715(;1821%53]017%_ 510843 &00f36§69134\§5 462. 3( M+H) '
Exanpl e 71 4- P { am nd- propi‘onyl ari n )q

phenyl sul famﬂde,qmzwzomamsﬁ 1139 ,( S:-11 ,h3lo0&H- pﬁrfaans $90y3 (Memlitne (l1a-71):
Prepared in a manner simlar to the above described Method E to afford an
off-white solid, np 280C (dec.); 1H NWR (DMBO 62.09 (311, s), 2.60 (6H,
s), 21 SEP %én%ﬁ@eo%/so%?ﬁ&féﬁylﬁo(ﬂ 31;&5%;&1&31&314 M, 3.10 (2H m,
5.64 (1H, s)7; u&l ; , 80-7.87 (3H, m, 8.61 (1H,
d), 10.47 (pmnﬂ)s fonyd (mn@olipz-drarl(lrMS-apthylfsqswngoll-@m 1619,

1598, 1586, 7 3 5 3 1 78; 1162,
764; NB 448%’(% Jﬂ'ﬂé QII; &5,7 igk(aj%épa% Een%ﬁgu}%ﬁﬁ%)- - met hoxy-
qui nazol i n- abgdve @:Escgmbe@rm&iod ;E—I—qwrazfiolrdsaxal pEfinwinkte (ddlard,2)mp Pr epar ed
in a manner 5|mlar to ;he above 10 described Method E to afford an

of f-whi te s@A%ar2%f °565-H FBEC, (DMEOA R 2 DMBO 3 (f)4930.°5'6 {(88H, 8}y, 0.79-0.83
(2H mo 1.5%0l (3%, (3h, 8158208 EH 75.)24 3289 §3H 726-P. K (am,

m), 7.60 (2H, 4}, 8.07 (1H, d), 10.13 (1H, s), 11.26
(1", s), 22.03 (1H, s); IR {solid) 3379, 1622, 1595,
1531, 1481, 1467, 1344, 1326, 1271, 1248, 1143, 1061,
993, 975, 924, 829; MS 457.2(M+H)"

15
Example 67 {2-[4-(2-Dimethylamino-ethylcarbamoyl) -
phenylsulfanyl] -quinazolin-4-yl}- (5-methyl-2H-pyrazol-3-
yl) -amine (IXa-67): Prepared in a manner similar to the
above described Method E to afford a white solid, mp 192-

20 193°C; H NMR (DMSO) § 1.99 (3H, s), 2.20 (6H,s), 2.42

 (2m, t), 3.40 (28, q), 5.56 (1H, s), 7.43 (1H, t), 7.57
"~ .(1R, d), 7.77 (38, m), 7.92 (2H, d), 8.56 (2K, m), 10.44
(1H, s), 12.04.(1H, br s); IR (solid) 1650, 1618, 1593,
1561, 1525, 1481, 1419, 1395, 1361, 1337, 1287, 1247,
25 1214, 1165, 1004, 969; MS 448.3 (M+H)*

Example 68 {2-[4-(2-Dimethylamino-acetylamino) -
phenylsulfanyl] -quinazolin-4-yl}- (5-methyl-2H-pyrazol-3-
yl) -amine (IIa-68): Prepared in a manner similar to the
30 above described Method E to afford a white solid, mp 241-
243°C; H NMR (DMSO) & 2.00 (3H, s), 2.33 (6H, s), 3.14
(2H, s), 5.60 (iH, B), 7.40 (1H, t), 7.58 (3H, m ), 7.77



(1H, S), 7.25 (1H, d), 7.33 (1H, t), 7.56 (2H, d), 7.74 (2H, d), 8.07 (1H,
d), 10.17 (1H, s), 10.26 (1H, a), 15 11.94 (10, br s); IR (solid) 3250,
1671, 1617, 1595, 1536, 1480, 1460, 1396, 1373, 1335, 1254, 1160, A13AP 1755

1071, 101 69, 815; MS 447.4(M+H)' Exanple 73

[ 2- (4- Acetj‘!lﬂ?ﬁ nyl sul fanyl )-8- (3 20 ~ PCT/US01/S1031

di met hyl am no- propoxy) - qui nazol i n-4-yl]-(5-methyl -2H pyrazol - 3-y1) -am ne
(lI'1Ta-73): Prepared in a nmanner sim |a25cn-o t he above described Method E to
afford an off- white solid, np 170-172C, ''H NWMR ;)DI\/SO) 8 1.91 (2H,
quint.), 2.OWXE.(3H),s¥-76. 62H(H . H-58. (LH, (GH, P02 @sts)(.zH t) 4.10

(30, 50 i o 8 iy 07 bt oL e, 9 7 %
(solid) 3231450131&871161509161485,159@0 15.397 14845, 13964, 132410, 1338 1316,

1253, 1161, rﬁlzé%;hééggslﬂl%gﬁyl ?,?@4 r'oﬁ' 23'765307]“.@ 42334%\@4-9 Mgzxarrpl e 74

[ 2- (4- Acet a

qui nazol isn- 4¢3 -(Meayet hyl - 2H pyrazol -3-yl)-am ne 21 SELP. 2 015 WD 02/062789
PCT/ US01/ 51031 - 252 (I'lTa-74): Prepared from I 1a-40 according to Method Hto
afford an off-white solid, np 246-248C, 'H NV\R (DMSO) S 2.00 (3H s), 2.08

fj;)H 8%y (Si%Hiﬁﬁe 800 ga et ﬁ)( 43 17;%%#&"9},'13%1%% EﬁH x?)-171755((2TH
br s); IR Mpugenyllm@nqmn-ﬁnl ~1538e thy Do H4pPAz01E389, 1359,
1298, 1223, mﬁé Qﬁ.ﬂx&“ U#Q&Yh 1?%911:%%91 solfa, ME 297-46¢) plfmixanple 75

[ 2- (4-Aceta enyl any
di met hylhgm n@n@b@psxy)mumﬁz@)n na4ogl I(345- 8pt hyls2H 1y rayz0l7 32yl ) - ami ne
Ma- 75): Prepared in amanner

(1, 4), 7.24 (1H, t), 7.31 (2H, 4), 7.62 (2H, 4), 7.96

(¥, 4), 9.32 (1H, s), 10.16 (1H, s8), 11.28 (1H, 8),

12.02 (1H, s); IR (solid) 3256, 1596, -1531, 1460, 1392,

1317, 1334, 1296, 1267, 1146, 993, 968, 931, 824; MS

15 443.2(M+H)*

Example 70 {2-[4—(3-Dimethy1uﬁino-propy1carbamoyl)-.
phenylsulfanyl)] -quinazolin-4-yl}- (5-methyl-2H-pyrazol-3-
yl) -amine (IIa-70): Prepared in a manner similar to.the
20 above described Method E to afford a pink solid, mp 210-
213°C; 'H NMR (DMSO) & 1.48 (2H, m), 2.01L (3H, &), 2.24
(6éH,s), 2.38 (2H, br s), 2.93 (2H, s8), 5.57 {1H, 8), 7.48
(1H, t), 7.62 (1H, . d), 7.80 (3H, m), 8.02 (2H, d), 8.61
(1H, 4) 8.74 (1H, s), 10.50 (1H, s), 12.15 (1H, br s); IR
25 (solid) 1682, 1618, 1595, 1567, 1528, 1484, 1400, 1361,
1344, 1285, 1247, 1219, 1172, 1084, 1006, 965; MS
462.3 (M+H)"*

Example 7:i. {2-[4- (3-Dimethylamino-propionylamino) -

30 phenylsulfanyl] -quinazolin-4-yl}- (5-methyl-2H-pyrazol-3-
yl) -amine (IIa-71) :. Prepared in a manner similar to the
above described Method E to afford an off-white solid, mp

280°C (dec.); ‘H NMR (DMSO) $2.09 (3H, s), 2.60 (6H, s),



simlar to the above described Method | to afford an off- white solid, np
249-250C; 1H NWR (DVSO) 8 1.90 (2H, 15 quint.), 2.01 (3H, s), 2.09 (3H, s),
2.19 (6H, a), 2.42 (2H, m, 4.12 (2H, t), 5.55 (1H, s), 6.93 (1H s)15& 285
(1H, d), 7.55 (2H, d), 7.73 (2H d), 8.43 (1H, d), 10.21 (1H, s), 10.23
(1H, s), MOOWLMA br s); IR (solid) 20 3272, 1677, 1615, PAHY1/5458

1530, 1501, 1434, 1420, 1394, 1344, 1320, 1292, 1263, 1222,1168, 1048, 1034,
1005, . 967, 864, 844; N5492.4(MrH)' Exanpbe-76 ‘
(2-{4-[2-(test-Butoxycarbonyl - net hyl - am no) -

acet yl am no] 2 ppnfdsumangl. L0qdeBazol i ré 44| (1H,5 a6t ﬁyl47251H t),

deseri bed nel et B 10 Tk oB) /ot BPTE S Lot Wiy 208143 B 3641 iR

(DMBO) 8 1.371%3H) Sho.481.(4, (81, 531.12. Q@ﬁsa Q3I®3wsc>2xa) 18783 + 2.90
(3H, 2xs), 4.01 +4.02 2H 2xs%L 5.52 + 1H, 2xs), 7.47 30 (1H, t),
7.55-7.63 (31619 15885 ?85(:) i8¥t. n§53%, 66515(1 481, 18978 1364, 30 (1H, 2xs),

10. 45 (1K s 2. ( s) R J i 8, 1653, 1617, 1594,
1559, 21IjSEPi34é' i,%s &7862%5%&?%36@75‘%%3%“1’

1538, 1532, 1507, 1488 1457, 1418, 1397,1364, 1346, 1307, 1287, 1246, 1151 842, 827,

759; MS520. 19,7 t

phenyl sul fa%—ﬂzﬁsﬁ ?4 %cgﬁ"'fl%é %ﬁ%&@%ﬁ 8’1 C? %L -am ne
11277 o b hboe syt cm et oy e € Lo
a | id, : ,
s), 3.32 &I 2)g é’ggPTFFd in & wannen) s ’ﬁ'ﬁlm{s’})ge %heoa%q’é 10 7.75
(1H t) ,107 &saéeﬂbea) Me8hBE £ltb sforkd.sk) dithwHite 5b1id0. 3 iééi s), 12.02

(1H, S); IR (solid) 1674, 1619,
268°C; 'H NMR (DMSO) & 0.49-0.56 (2H, m), 0.79-0.83 (2H,

m), 1.55-1.70 (1H, m), 2.06 (3H, s), 3.89 (3H, s), 5.61
(1€, s), 7.25 (1H, d4), 7.33 (1H, t), 7.56 (2H, d), 7.74
(2, 48), 8.07 (1H, 4), 10.17 (1H, s), 10.26 (1H, s),

15 11.94 (1H, br s); IR (solid) 3250, 1671, 1617, 1595,
1536, 1480, 1460, 1396, 1373, 1335, 1254, 1160, 1131,
1071, 1011, 984, 869, 815; MS 447.4 (M+H)®

Example 73 [2- (4-Acetamidophenylsul fanyl) -8- (3-

20 dimethylamino-propoxy)-quinazolin-4-yl]- (S-methyl -2H-
pyrazol-3-yl)-amine (IXIa-73): Prepared in a manner
similar to the above described Method E to afford an off-
white solid, mp 170-172°C; H NMR (DMSO) & 1.91 (2H,
quint.}, 2.03 (3H, s), 2.09 (3H, s), 2.17 (6H, 8), 2.40

25 (2H, t), 4.10 (2H, t), 5.59 (1H, s), 7.23 (1H, 4), 7.30°
(1H, t), 7.57 (2H, 4), 7.73 (2H, 4), 8.06 (1H, d),.10.20
(1H, ), 10.24 (1H, s), 12.02 (1E, br s); IR (solid)
3234, 3108, 1675, 1614, 1592, 1531, 1484, 1385, 1371,
1338, 1316, 1253, 1161, 1137, 1062, 1038, 954, 958, 823;

30 MS 492.4(M+H)’

Example 74 [2-(4-Acetamidophenylsulfanyl)-7-hydroxy-
quinazolin-4-yl] - (5-methyl -2H-pyrazol-3-yl) -amine



1598, 1570, 1525, 1483, 1417, 1363, 1345, 1298, 1285, 1247, 1160, 966, 827,
804, 784, 763, 712, 670, 653; M5 420.4 (M+tH)' 15 Exanple 78 oy amre
[ 2- (4- Acet am dophenyl sul fanyl ) - 8-f1 uor o- 21 STP 2055

qui nazol i n-4 5- et hyl - 2H pyrazol - 3-yl)-am ne (11 a- Pre ared in a
nmanner W?ﬁ%"‘]ﬁy(’t he above described Method E to afforﬂci‘a(U Isolid, np

257-259c, 'H NMR 20 (DMSO) 82.01 (3H, s), 2.09 (3H, s), 5.49. (1H, s), 7.42
(IN, t), 7.57-7.68 (3H, nm), 7.75 (2H, -d52-8.40 (1H, d), 10.28 (1H, s),
10.75 (IN, s); 19F NMR (DMBO) 8-127.3; IR (solid) 1690, 1670, 1637, 1609,
1588, 1543, {BU®-74)M9Prepared fIaB4TIasPh ackssgling3p, Meghed HO89, 1254,
1242, 25 1032 M5 409. 4( Mk

79- (1B- | ndaz%#f%ri (‘%pr'l‘l’g’@rﬁsﬁﬁr%‘ﬁyl q%ﬁfh @91 %yﬁ“a MEOY B a- 79) :

Prepared in i, Ml 3k (gl hg) a deseridyed heghs H afford a
white 30 sol?d li}l%NR DI\2/BO 7 O%) b""’)VE@ZI-D‘eﬁ-P ég GN% WH é (d, 2H),

7.39 (t, 1H)6.%75BR,dd) .m}se?(aﬂ. (ql). TH)72 (72155d71 sEBﬂz(m.\mDZ/ 062789

(ST oo oy o Bl g S Ao B
(2-((2- kwdrosygtrwwoquimylassmo]1qmmnam594rrm$vzs 1539, 14%2, 1420,
yl)-(5-methy] - razol - 3-yl m ne. ., Prepared i a_manner S|mlar to the

above descrlm 3rﬁ?d Azﬁg'a%?%?d L ovint-48 |1(987 1926 ¢ 1939 nvR (DVMSO) 8
1.99 (3H, @653@4(0&1,4(“),.1{)4 05 (2H, t), 5.00 (1H br s), 5.53 (1H, br
s), 7.09 (1H ny), 7.25-7.40 (4H, n), 7.40-7.48 10 (2H n), 7..54 (1H m),
8.34 (1H, m), 10.07 (1H, s), 11.67 (10, br s); IR (solid) 3395, 3155, 3052,

2934, 1633, mimgte W' T2-Y4lRceldnifaoghihiy1 M2 £38317 -¢ M5l
dimethylamino-propoxy) -quinazolin-4-yl] - (5-methyl-2H-
pyrazol-3-yl) -amine (IIa-75): Prepared in a manner
similar to the above described Method I to afford an off-
white solid, mp 249-250°C; *H NMR (DMSO) & 1.90 (2H,

15 quint.), 2.01 (3H, s), 2.09 (3H, s), 2.19 (6H, s), 2.42
(26, w), 4.12 (2H, t), 5.55 (1H, s), 6.93 (1H, s), 6.98
(1#, 4), 7.55 (2H, d), 7.73 (2H, @), 8.43 (1H, d), 10.21
(1H, 8), 10.23 (1H, s), 11.98 (1H, br s); IR (solid)
3272, 1677, 1615, 1571, 1558, 1530, 1501, 1434, 1420,
20 1394, 1344, 1320, 1292, 1263, 1222, 1168, 1048, 1034,
1005, 967, 864, 844; MS 492.4 (M+H)*

Ex_amplé 76 (2-{4-[2- (tert-Butoxycarbonyl-methyl-amino) -
acetylamino] -phenylsulfanyl} -quinazolin-é-yl) - {5-methyl-
25 2H-pyrazol-3-yl)-amine (IIZa-76): Prepared in a manner
similar to the above described Method E to afford a white
solid, wp 228-229°C (dec.); H NMR (DMSO) § 1.37 (3H, s),
1.40 (3H, s), 2.02 + 2.03 (3H, 2xs), 2.88 + 2.90 (3K,
2xs), 4.01 +4.02 (2H, 2xs8), 5.52 + 5.57 (1H, 2xs), 7.47
30 (1H, .t‘.), 7.55-7.63 (3H, m), 7.75-7.80 (3H, m), B8.60
(1¥,d), 10.28 + 10.30 (1E, 2xs), 10.45 (1H, s), 12.08
(1H, s).; IR (solid) 1698, 1683, 1653, 1617, 1594, 1559,



Exanpl e 81 (2-(Methyl phenyl ami no) - qui nazolin-4-yl]-(5- 15

nmet hyl - 2H pyrazol -3-yl)-amne (l1c-2): Prepared in a manner simlar to the
above descri bed I\/Et hod Ato afford a white solid, np 154-156C, 1H RIVRCP 2235
(DVBO) 8 2. 0 s), 3.51(30, a), 5.70(10, a), 7. 13 10 36- 7. 25( 30,
m, 7.48%0 %’@ﬁ MF.7.58 (1H, M), .8.38 (1H d), 8'?‘&%?13“2’6 11. 91
(10 a); IR (sol id) 1621, 1598, 1578, 1540, 1494, 1473 1398, 1374 M5 331.0
(MtH) * Exanpl e 82-. (5- et hyl - 2H pyrazegs3-yl ) -{2- (N- et hyl -

(pyridin-3-yl methyl)am no] - qui nazolin-4-yl)-amne 25 (11c-3): Prepared in a
manner si m 38,0 ¥53&,aB808, &% i VT MA4IGd A3PF.alBbfd B4kl | ow solid, np

177C, 1H N 0,45, ( ), 8 {20,7c9).: mk- 89n(L1HmSIve 3. 16 (3H,
s), 4.93 (2%%(@{,5%8?8 i‘%?—«s ﬁiri% ; 'oda(%ﬁ, qst%‘,“%. gg%%H,‘M‘a ¥ 7755 (1H,
t), 7.64(1H s), 8.36 (1H, 30 d), 8.45 (1H, s), 8.52 (1H, a), 10.03 (1H,
s), 12.17 , 310 95 2936, 1618, 1501, 1559, 1541,
1%18 1477, 5§ﬁﬁsasﬁé§s?21§§o*f%!ﬁﬁP g? M5 372.3 (MrH)*.
21 SLIP 2S5 gg;,ga{ D3 v Eiiﬁ ¢-28- -

(5- Met hyIg h{)yr az‘ﬁlﬁiziggf_r phenyl ani n(}-%ag(t?l nafg I n- p’f“za':’r% r?o (111G 4):

Prepared in b t%"‘%?%r%dl\ib adE@@FPB’eél%l%ot%ﬁhﬁ afford a

6 oo(1r m.3 1peBRLNA] B do SEEll ke Boffdlip Yol o
(2H, d), 9. J:€‘44°Jd1 e, (DMBA)5 8(2H0t biars) s) , 12. 35 «m &y, 9.33 R (solid)

1623, 1601 1573, 1541, 1478; M5 317.0 (MHH)' | e. 84
(2- Benzyl ani FExqnaoBbPn ity (8 57 AR WA JZF:}-) rp?rﬁ?b? 0yi3Hame (iic-5):

Preparegdgi N 2 JEANAY, th!M b2§o (2m, d4), 8.55 (1H, d), 10.10 (1H, br
' s), 10.42 (1H, s), 12.02 (1H, s); IR (solid) 1674, 1619,
1598, 1570, 1525, 1483, 1417, 1363, 1345, 1298, 1285,
1247, 1160, 966, 827, 804, 784, 763, 712, 670, €53; MS
420.4 (M+H)® '
15
' Example 78 [2-(4-Acetamidophenylsulfanyl)-8-£luoro-
quinazolin-4-yl] - (5-methyl-2H-pyrazol-3-yl) -amine (IIa-
78) : Prepared in a manner similar to the above described’
Method E to afford a white solid, mp 257-259°C; 'H NMR
20 (DMsSO) 82.oi (3, 8), 2.09 (3H, 8), 5.495 (1H, s), 7.42
(1H, t), 7.57-7.68 (3H, m), 7.75 (2E, d), 8.40 (1H, &),
10.28 (1H s), 10.75 (1H, s); *F NMR (DMSO) 8-1273; IR
(solid) 1690, 1670, 1637, 1609, 1588, 1543, 1519, 1493,
1456, 1434, 1395, 1366, 1332, 1315, 1289, 1254, 1242,
25 1032, 838, 829, 808, 744; MS 409.4 (M+H)*

Example 79  (1H-Indazol-3-yl)-(2-phenylsulfanyl-
quinazolin-4-yl)-amine (IIa-79): Prepared in a manner
similar to the above described Method E to afford a white
30 solid. H NMR (DMSO) & 7.07 (m, 3H), 7.19 (t, 1H), 7.37
{(d, 2H), 7.39 (t, 1H), 7.52 (dd, 1H), 7.54 (t, 1H), 7.55



to the above descri bed Method A to afford a white solid,

NMVR ( DVBO)

)
8.22 (1H, a), 9.99 (1H, br s), 12.05 (1H br a) ; IR (solid) 1630,2166® 25

mp 225- 227G,

8 2.20 (3H, s), 4.62(2H, d), 15 7.18 (1H, s), 7.43-7.60(8H,

1578, 1538, 1511: MS 331.0 (M+H)' Exanple 85

. (2-Cycl oﬁw%’%m”ﬂ

"H

)
nee

0- qui nazol i n-4-yl)-(5-nethyl - 20 2H pyPeYBYUBIGL) _ ani ne
(iic-6) Prepared in a manner simlar to the above described Method A to

afford an off- white solid, np 280C (dggq); 1H NVR (DVBSO' 8 1.11- 1.44(5H,

m, 1.56 (1H,.m, 1.71(2H, m, 1.92 (2H n), 2.26(3H, s), 3.75(1H, s),

(1t o, GO (o D 0, ) MR B, S
, ) , ,br s), X , ,br..s); sol i ,

‘%eéﬁ}lsgg;%ﬂéﬁz N%i '3%‘? ¢’ NH-H)(M’fEiam le 86

[ 2- (2, 3-D hydrobenzol[ 1, 4] di oxi n- 6-yl am no) - 30

9.97(1H, br
1619, 1596,

qui nazol i n-
manner simnm

572 25 (3, - (et Eaeiainl 30 -gidagehhartr sieived 1o

4-yll-(5-methyl - 2H-pyrazol -3

Prepared in a

-yl)-amne (lic-7):
[Exempd et BA Bo&éz-Eﬂﬁ%ﬂﬂuﬁabywépgearla@éégifquzpaﬁvldprégreen
NVR ( DVSO)

(1H,

7.22 (1H, d& manfie®9sfimilan)to Aley dbdvet BeséribedliMetisod Bt34 (1H d),
10.20 (1H, br a), 12.15 (llH, b£ s) ; IR5 (solid) 3445, 3045,
2 f5§9,1155§$

(1H, br a),
2968, 2927,

affogd eeleawasaﬂ)si,i%sm

(MeH)' Exange %763_2}%19 Pyl et (g aghNOsghNazR] [k ! k63

met hyl - 2H pyr 4zol' -

I
-amne (I1c- epared 1n" a

t he above de$&ri bydsiet Hiod® A(Xi af)f.07d25a7whbt ¢4BplthY, Ty#02T71E8 1H NMVR

ng/gO) 200 835l 39, (7762 Mm, 106l 2%° (4BH u)  16:67 (& &) 1339 (2H s),

15

(1, br s); IR (solid) 3395, 3155, 3052, 2934, 1623,
1598, 1577, 1475, 1434, 1393; MS 361.2 (M+H)*

Example 81 [2-(Methylphenylamino)-quinazolin-4-yl]-(5-
methyl-zx-pyrazol-a-yl)-a'mine (IIc-2) : Prepared in a
manner similar to the above described Method A to afford
a white solid, mp 154-156°C; H NMR (DMSO) & 2.03(3H, g),
3.51(3H, s), 5.70(1H, s); 7.13(1H, m), 7.36-I'7.'25(3H, m),

7.48-7.37 (3H, m), 7.58 (1H, m), 8.38 (1H, d), 9.98(1H,

20

25

30

s), 11.91 (1H s); IR (solid) 1621, 1598, 1578, 1540,
1494, 1473, 1398, 1374; MS 331.0 (M+H)*

'Exagple 82. (5-methyl-2E-pyrazol-3-yl) -{2- [N-methyl-N-

(pyridin-3-ylmethyl) aminol -quinazolin-4-yl}-amine
(IXc-3): Prepared in a manner similar to the above
described Method A to afford a yellow solid, mp 177°C; H

_NMR(DMSO) 6 0.45 (2H, s), 0.84 (2H, s}, 1.80 (1H, s},

3.16 (3H, s), 4.93 (2H, s), 6.18 (1H, br s), 7.10 (1H,
t), 7.34 (2H, 8), 7.55 (1H, t), 7.64 (1H, s), 8.36 (1H,
d), 8.45 (1H, s), 8.52 (1H, s), 10.03 (1E, s), 12.17 (1H,
8); IR (solid) 3104, 2995, 2936, 1618, 1591, 1559, 1541,
1518, 1477, 1409, 1386, 1350, 1300, 1018, 991, 873, 827;
MS 372.3 (M+H)"

6. 63

t),
9. 07

OMEP) 937799 1638, Ms 375. 1

manner simlar to



7.00 (1H, br s), 7.06 (1H, br s), 7.29 (1H, br s), 7.51 UH, t), 8.26 (iN,
br a), 9.97 (1H, br s), 12.04 UH, br 15 a), 12.75 (1H, br s); IR(solld)
3333, 2927, 2850, 2831, 1627, 1609, 1577, 1540, 1508, 1449, 1422, 11348,
988; M5 337.4 gI\/HrH) Exanpl e 88
[ 2- (1H | nd¥ BY8™Y| ani no) - qui nazol i n-4-yl]-(5- 20 PCTAIS01/51031
nmet hyl - 2H pyrazoi-3-yl)-amne (l1c-9):_ Prepared in a manner simlar to the
above described Method A to afford arfd¥f-white sol | d, np >250C, 1H NWR
(DVMSO) S 2.24 (3H, s), 5.93 and 6.89 UH, 2xbr s), 7.05-8.15 (6H, m, 8.25-
8.90 (2H, M, -9.25 and 9.97 (1H, 2xbr s)., 10.11 and 10.57 25 (1H,' 2xbr_s),
12. 15 and 1&&%&&%32X5¥M8&hylaﬂ-mbudbl -3498) -331phedPlanints13, 1600
1577, 1549, 12 H)' Exanpl e_89
(5-Nethy|-2H@&9P§?6F934y7£1I rfTden43 :3Brepared in a manner
yl met hyl am @) N@zo Ao I r ner
simlar to the gggvgadgggrl bedd I\%{Hr%g'b . ﬁe'lﬂ%?lo‘rgdegﬁégﬁr% ?’éﬁggl id, np
218C; 'HsNI\/IBo(l.EHSO)HMZ(DMHb ﬁEB“G)ZEﬁz\A@ﬂBHOG%Y&QGPﬁ(USOBﬁHBl - 257-
(35, s), 4.59 % 6. 30 }ﬁ{H br sé é %31 (2H s) 7.54
(1H a), 7.°P82 iiﬁ:a }rglail 343H(1w1:s7 78 GhH 9110. 0 (1H,
br a), 12.1 1 b -)i;lR(oll 3 45y 29495 2 1593, 5
1577, . 1552, E‘lgéiim) i4§5§ 1249- @ gd)lswgﬁﬁ i EMH?é %ia%ﬁeb@%:i
[ 2- (3- Chl or 33haBy (& nby - gl nHtoﬂﬂqafid—)yﬂ-]SZ% 16@11hy15"23+ pAEddzol - 3-yl ) - ami ne
(I'hec-11): Png ? \F}\iﬁ €1.§10nm r simlar to the above described Method A to
af ford 10 ano ite solid, np >250C, 1H NVR (DMBO). 8 2.29 (3H, a),
5.30-6'108 (1H, m, 6.96 (1H, a), 7.28 (2H, a), 7.51 (1H, s), 7.67 (1H, s),
16714(;:b iéggﬁgif__ikﬁzaﬂdné§i%minn£ Lingko19n32-$1f- (L:pdaiAha Xt o)
pyrazol-3-yl)-amine (IIc-5): Prepared in a manner similar

to the above desc-ribed Method A to afford a white soclid,

nnnr

mp 225-227°C; 'H NMR (DMSO) & 2.20 (3H, s), 4.62(2H, 4),

15 7.18 (1H, s), 7.43-7.60(8H, m), 8.22 (1H, s), 9.89 (1H,
br s), 12.05 (1H, br 8); IR (solid) 1630, 1609, 1578,
1538, 1511; MS 331.0 (M+H)*

Example 85 (2-Cyclohexylamino-quinazolin-4-yl)- (5-m9thy1-
20 2H-pyrazol-3-yl)-amine (IIc-6) Prepared in a wmanner

similar to the above described Method A to afford an off-

white solid, mp 280°C (dec.); 'H NMR (DMSO) & 1.11-

-1, 44 (5H, m), 1.56 (1H, m), 1.71(2H, m), 1.92 {2I-I, m),

2.26 (34, s), 3.75(1H, s), 6.63 (1H, br =), 7.04 (1H, s},
25 7.28 (1H, 8), 7.51(1H, m), 8.26(1H, s), 9.97(1H, br s),

'12.08(1H, br 8), 12.75(1H, br s); IR (solid) 2927, 2853,

1619, 1596, 1569, 1522, 1482; MS 323.0 (M+H)*

- Example 86 [2- (2.3-Dihydrobenzo[1,4]dioxin-é-ylanino)-'
30 'quinazolin-4 ~yl] - (5-methyl-25-pyrazol-3-yl) -amine
(IIc-7) : Prepared in a manner similar to the above

described Method A to afford an off-green solid, mp



(1H, 2xbr a), 12.20 and 12.82 (1H, 2xbr a); IR (solid) 15 3447, 3078, 2945,
2914, 2863, 1618, 1600, 1572, 1549, 1472, 1440, 1403, 1372; Ms 351.1 (M+H)*
Exanpl e 91 [ 2- (4- Chl or ophenyl am no) - gni nazol i n-4-yl]-(5- 21 80P 7755
met hyl - 2H-pyrazol - 3-yl)-amne (ll1c-12): Prepared in a 20 manner simlar zt“‘(’)
t he above WREM?H2d Method A to afford an of f-white sol PA/USYSWEQC, 1H NWR
(DVMSO) S 2.27 (3H, a), 5.20-6.80 (1H, m, 7.26 (1H, s), 7.33 (2H a), 7.51
(1H, 8), 7.66 {1H s), 7.99 (2H, d), 8288-(1H, a), 9.29 and 9.93 (1H, . 2xbr
a), 10.13 and 10.55 (1H, 2xbr s), 25 12.19 and 12.81 (1H, 2xbr a); IR
(solid) 3439;280%7; H2BMR, (DB46) 8.60Q3 X386, 1572,13564H, 1HQ46.8286, 1431,
1413, 1367; M5 _3R1.1 (MtH).* ampl.e 92 '

(2- (4- Fl uor ob¥hz BB o )e-d i Eﬁ&‘m ﬁﬁzﬂy’rﬁ-(@-: 40, 7.22 (14, 4d),

met hyl - 2H pys aggl |9y, ami B ((hir¢- 7 Rsepared dyn @ AaNneR, sgyilar to the
above descri%?l\feﬁ%gk fﬁo%gf f(g'?d 1;'Lg)v\:{wiéti ggﬁi dd,} 'rr% %GE?ﬁlHa{\nﬁVR (DVBO) 8
2.20 (3H, s)9.@ASER5D>M6)02A0629801ECTHOSL/ S20IE -(153- bz 85; GFR d),. 6. 30

1H, b , 7,050 7.2 , 7 (o d)og Ly 4 H,. 7.54,(1H, t),
g. 32 (rlH,sg s),zs‘%g".‘i?l %é*(ri‘?jla%i'(ﬁéaz%r % ?zaff.' éscalﬁd }3_}’95 J(%T—?,"(szr )s);
IR (solid) BS38, 3%, 18@32, 11609, 145v;7 Msl533G . 11588 H)1367; MS 349.3
. (MtH) * Exanpl e 93 {2-[2-(2-Hydroxyet hyl ) phenyl am no] - qui nazol i n
4-yl}-(5-met hyl -2H pyrazol -3-yl)-amne (Il1c-14): Prepared in a manner
simlar to ties & 70 R Cyled Sn by et Hy 11 H) -2hiioadod inbit 1 po(s d, np 222C,
''"H NVR (DVSO)_ 8 Z2.09 (3H, Sé’ 2.80 (2H, tl), 3.61 (2H, t), 4.87 (1H, br s),
5.85 (1H, Rrethyl-2Epyrazgol-3dryl)janing3(3In+8)y) Prepasedsin at), 8.68 (1H,
d), 10. ]12%( ;,%gmr PimitheOvo( the Bhodd deskaribid Mdenla 8) toldefled 1M br s):

IR (soli

a white solid, mp 211°C; M NMR (DMSO) § 0.85-1.30 (5H,
m), 1.50-1.85 (6H, m), 2.22 (3H, s), 3.19 (2H, s), 6.50-
7.00 (1H, br s), 7.06 {(1H, br 8), 7.29 (1H, br s), 7.51
(1&, t), 8.26 (1H, br s8), 9.97 (1H, br s), 12.04 (1H, br

15 ), 12.75 (1H, br s); IR (solid) 3333, 2927, 2850, 2831,
1627, 1609, 1577, 1540, 1508, 1449, 1422, 1340, 988; MS
337.4 (M+H}®

Example 88 [2- (1H-Indazol-6-ylamino)-quinazolin-4-y1] - (5-

20 methyl-2H-pyrazol-3-yl)-amine (IIc-9): Prepared ir; a
manner similar to the above described Method A to afford
an off-white solid, mp >250°C; H NMR (DMSO) & 2.24 (3K,
s), 5.93 and 6.89 (18, 2xbr s), 7.05-8.15 (6H, m), 8.25-
8.90 (2H, m), -9.25 and 9.97 (1H, 2xbr s), 10.11 and 10.57

25 (1H, 2xbr s), 12.15 and 12.80 (2K, 2xbr s); IR (solid)
3456, 3315, 2923, 1613, 1600, 1577, 1549, 1467; MS 357.1
(M+H)*

Example 89 (5-Methyl-2E-pyrazol-3-yl)-[2-(pyridin-3-
30 ylmethylamino)-quinazolin-4-yl1]-amine (IIc-10): Prepared
in a manner similar to the above described Method A to -

afford an off-white solid, mp 218°C; H NMR (DMSO) & 2.20



15 3171, 3111, 3084, 1636, 1577, 1559, 1509, 1486, 1413, 1340, 1058; M5
361.3 (M+tH)* Exanpl e 94 [ 2-(4- Cyanonet hyl phenyl am no) - qui nazol i n- 4-
yl]-(5-methyl -2H pyrasol -3-yl)-anmne (llc-15): Prepared 20 in a naqqgﬁngﬁ
simlar to the above described Method Ato afford an off-mhit% Pli . np
>250C; ' HYRRASIBO) 2.23 (3H s), 4.09 (2H s), 6.28 (AU b“)s’, 7.41 (2H,
d, 7.48 (1H t), 7.57-7.63 (3H, m, 7.87 (1H, t), 10.70 (1H, s), 11.56
(I'N, s), 12.63 (1H, br s), 13.25 (1H, -BB7s); IR 25 (solid) 3294, 3271, 3093,
1641, 1586, 1568, 1550, 1513, 1481, 1413, 1336, 1158, 999; M 356.2 (MH) *
Exanpl e 95 [ 3H3-3ydrioBtheli2iy| fhen§t 3% (- dwnl 617 .304-(1H, s},

[1-(5-sethyl - azgl - L) -;agi n = 1 Prepare PN nner simlar
¥o]fﬁe abové+ﬁ%£2€¥gééﬁwb§%§é)i H}og}2§¥%ﬁ% E%Loﬁﬁfwﬁrgg égFfdthp >250C
''H NMR (DVBD)438 Q0 g)(,318.63) (18, 58) { 20 . &) (155, 3:&' &+, mE.ﬁ) tlzxi'sééz(lHi/\obr
s), 7.24 (1H d), 7.33-7. 4H 7.61 (1H_d), 7. " a
0)2/ 062789 é '/Té"io‘ﬁa}%gggnpﬁyn%% : (21?—},(9@)2,8#0. é‘fggm?-f'%?rs), 11. 52
(1H br s, 1977 59 dskH, 1M5013) 1498,.1924d.H 1343 S)Mis 1332(30!(Mgly) 8401, 3209,
3108, 3071, 2975, 2916, 1632, 1609, 1595, 1554, 1485, 1421, 1371, 1348,

1046, 1005, 813; Ms 347.3 (MrH)+ 5. . Exanple 96 : _
(116-17) " procifie 30 12 \cegophedy doaltdq) - difiedbel b R BEOKS S V) 2000
afford ~a whieshsbi2Epyrazsl5eeyll Handae (ONBO)11Y 2 Fzepased $3,a10 6. 42 (1H,
0y, 7 a5 (saepmTad o’ khe tpoye [agdiibed Machod: ol #6) abderd %0, (1Y)
12.58 (H & SA5-whdtO solkla, DipsSizsddt (Sal Wik 3BRdo) B2 .29 (3H,
s), 5.30-6.98 (1E, m), 6.96 (1H, s), 7.28 (2H, s8), 7.51
(1H, s), 7.67 {1H, s), 7.77 (1H, s), 8.23 (1H, s), 8.46
(1H, s), 9.35 and 10.00 (1H, 2xbr s), 10.14 and 10.64
, (1H, 2xbr s8), 12.20 and 12.82 (1H, 2xbr &); IR (sclid)
15 3447, 3078, 2945, 2914, 2863, 1618, 1600, 1572, 1549,
1472, 1440, 1403, 1372; MS 351.1 (M+H)*

‘Exaggle 91 tzQ(4-Chloropheny1amino)—quinazolin-4-y1]-(5-
nathyl-znhpyrazol-3-y1)-amine (IIc-12): Prepared in a

20 manner similar to the above described Method A to afford

. an off-white solid, wp >250°C; ‘H-NMR (DMSO) § 2.27 (3H,

s), 5.20-6.80 (1, mw), 7.26 (1H, &), 7.33 (2H, s), 7.51
(1H, s), 7.66 (1H, s), 7.99 (2H, d), 8.42 (1H, s), 9.29
and 9.93 (1H, 2xbr s), 10.13 and 10.55 (1H, 2xbr s),

.25 12.19% and 12.81 (1H, 2xbr 8); IR (solid) 3439, 2057,
2957, 1618, 1600, 1586, 1572, 1550, 1504, 1486, 1431,
1413, 1367; MS 351.1 (M+H)"

Example 92 [2- (4-Fluorobenzylamino)-quinazolin-4-yl] - (5-

30 methyl-2H-pyrazol-3-yl)-amine (IIc-13): Prepared in a
manpner similar to the above described Method A to afford
a white solid, mp 216°C; 'H NMR (DMSO) & 2.20 (3H, s),



2893, 2817, 1654, 1588, 1541, 1490, 1436, 1418, 1332, 15 1154, 1004; M5
333.2 (M+tH) + Exanpl e 97 (5-Cycl opropyl - 2H pyrazol - 3-yl ) -( 2-

phenyl am no- qui nazol i n-4-yl)-anmine. (Ito-18): Prepared in a manner i 5if a5
to the above described Method A to 20 afford an off-white solid, np 234C, 1H
NVR ( DVMBOW@ 0062289 (2H, s), 0.92 (2H, s), 1.91 (1H, s), BCBYSHMA0R 54 (1H,
2xbr s), 6.94 (1H,t), 7.30 (3H, m, 7.50 (1H s), 7.65 (1H, s), 7.91 (2H,
d), 8.27 (1H, s), 9.13 and 9.77 (1H -2%Br a), 10.07 and 10.52 (1H, 2xbr a),
12.19 and 12.82 25 (111, 2xbr a(); IR (solid) 3443, 1622, 1595, 1577, 1554,
1486, 1449, %438 (2Byad) n G0 1385 PY19h, BRE-BRP W, W3 3-3MH) + Exanpl e

98 (5-Cycl oprepy! apHPyiAzQn 39y!,) 7182 (81u3%), 8,32 (1m, &), 10.01
met hyl phenyl am ho) - qui nazoli n-4-ylJ-amine (11c-19): Prepared in a manner

simlar to thedab@yvdt d6WEs idxkd shet had0A and FF .0t @, of2kbxhel e EBI i d, np

117C.* 1H NMR 0 72 (2H. Sk, .1 9Q.(1H, 2.32 21 SEP
20u5 WD 02/ oéﬁ%g’g&)@#ﬁgo#é%os}s%sogs‘?%H,(ﬂ;ﬁ'82%523?" %ﬁf"%brlg}?‘a. 80 (1H,
d), 7.20 $1Hust349.7. @HK)'H, br a), 7.51 (1H, br s), 7.55-7.85 (3H, n),.8.43

(1H, br s), 9.50 (1H, br s), 10.44 (1H, s), 12.55 (1H, br s);'IR (solid)
3303, 1618, 1581, 1554, 1536, 1495, 1472, 5 1436, 1413, 1372, 1336, 1240,

990; Ms 357. PR @2npar DiPHendf Taminda Q = (6-
met hoxypyr i dg#‘%no)-qui(%azol iﬁi-fgfyl -am ne a(g?iln?qZ gn#%]ﬁgéed in a

manner  si ni | 4ryll- (Srmetierle 2By pysssel bRy hetaninen (I3 cxflddrdPreparedsol i d, np
2y, 6. 50 (1LHEE Htngk Bikfile koS the jabide dbagringly fichlle Ao, 50, 150
t), 8. 1314 1lHafbérd)a white solid, mp 222°C; 'H NMR (DMSO) & 2.09 (3H,

s), 2.80 (2H, t), 3.61 (2H, t), 4.87 (1H, br s), 5.85

(1H, br 8), 7.30-7.53 (5H, m), 7.63 (1H, d), 7.86 (1H,

t), 8.68 (1H, 4), 10.11 (1H, br s), 11.55 (1H, br =),

12.49 (1H, br s), 13.50 (1H, br s); IR {(solid) 3193,

15 3171, 3111, 3084, 1636, 15'7'_7, 1559, 1509, 1486, 1413,
1340, 1058; MS 361.3 (M+H)®

Example 94 [2- (4-Cyan6methylphenylamino) -quinazolin-4-
yl] - (5-methyl-2H-pyrazol-3-yl) -amine (XIc-15): Prepared
20 in a manner similar to the ébove describéd Method A to
afford an off-white solid, mp >250°C; H NMR (DMSO) 2.23
(3H, &), 4.09 (2H, 8), 6.28 (1H, br s), 7.41 (2H, 4),
7.48 (1H, t), 7.57-7.63 (3H, m), 7.87 (1H, t), 10.70 (1H,
s), 11.56 (1H, s), 12.63 (1H, br s), 13.25 (1H, br s); IR
25 (solid) 3294, 3271, 3093, 1641, 1586, 1568, 1550, 1513,
1481, 1413, 1336, 1158, 599; MS 356.2 (MiH)*
-E.xamgle 95 [2- (3-Hydroxymethylphenylamino)-quinazolin-4-.
yl1] - (5-methyl-2H-pyrazol-3-yl) -amine (IIc-16): Prepared
30 in a manner similar to the above described Method A to
afford an off-white solid, mp >250°C; H NMR (DMSO) 8§ 2.20
(38, s), 4.53 (2H, 8), 5.22 (1H, br &), 6.31 (1H, br s},
7.24 (1H, d), 7.33-7.53 (4H, m), 7.61 (1H, d), 7.86 (1H,



(1H, br a),' 8.61 (1H, br a), 9.50 (1H, br s), 10.48(1H, 15 br, s), 12.55
(1H, br a); IR (solid) 3457, 3439, 1622, 1604, 1577, 1554, 1481 1422
1386, 1363, 1272, 1235, 1035, 985, 821; Ms 374.2 (|\/|+H)I Exanpl e 100 1 18P 2033

(5- Cycl opropyl - 2R- pyrazol -3-yl) -[ 2- (i ndan-5- 20
yl am no)-(ﬂfg 8?n-4-y|) amne (llc-21): Prepared in a MRS Whi 1 ar to

t he above described Method A to afford a pale brown solid, np 199-204C, 1H
NVR (DVBO) 8 0.69 (2H, br s),, 0.91 {24b-br s), 1.90. (1H, m), 2.02 (2H,
m., 2.68(1H, m, 2.83 (3H, n), 6.46 (1H, br s),. 7.18 (1H 25 d), 7.26
(1H, br s), €.,5@.6YH(iH), 4Yy, 610 (60H, (1H),, bZ. 83, L1H52b(1E,) b8. 945 (1H, br s),

iegg (1T602r121§7°2]‘q’1'1 E?%@sﬁ%@h‘}%dg’g aggzéa ?ﬁ%#cﬁl 1363| ngigl 9

1267; MS 38133%9(,M3Iﬁb*a 390'E1<,arm§'ﬁs 1@b16, 1632, 1609, 1595, 1554,

(5- Q/cl opropyl - ﬁrazol é#%éz (1H i ndol -

6- yl ani no) - q"tfi‘?r’{iazérl‘1 he 41373 G046, 23P05pr BBAt S 3% 3 R si ni lar to
t he abov? described Method A to afford 21 SEP 2"5 WD 02/ 062759

PCT/ US01/ 51031 -261 a dark brown solid, np >300C, 1H NWR (DVMSO) S 0.69 (2H,
br s), 0.89 Exmpler 96) ;M(Wr!mxmhewlmanm Qufﬂas(q_l-i,n-‘iz-);ﬂrl-dﬁ- 6.35 (1H,

7' 22 (34 5 2H. b 8. 86,
5 70 and (10‘1?1‘?‘(11.14&”5;#%“%? - Egz“‘% (e 18 e a). ' 10. 94
(s, 1H); | Ramwel diniba8, td A0 abovh dhié&;béé%etﬂdwm CAREFor8d19, 1383,

1336, 1264, 1250, 1238, MS 382.4 %‘(jl\/li-l-?i Ie 102
[ 2- (4- Acet afi G&iBensohiflp i 1256° MSO) 6 2.22 (31-1, s).

T Aoy Sl [ PRE BRI e D SR W e Thn Of fa te
solid, np t), 7.47 (1H, t), 7.60 (1H d), 7.85 (1H, t), 8 67 (1H
" @), 9.76 (1®, s}, 10.53 (1H, s), 11.53 (1H, s), 12.58
(1H, br s), 12.99 (1H, br s); IR (solid) 3354, 3027,
2893, 2817, 1654, 1588, 1541, 1490, 1436, 1418, 1332,

15 1154, 1004; MS 333.2 (M+H)®

Example 97 (S-CYclopropyl;zﬂ-pyrazol-B-yl) -{2-
phenylamino-quinazolin-4-yl)-amine. (IIc-18): Prepared in
a manner similar to the above described Method A to

20 afford an off-white solid, mp 234°C; H KMR (DMSO) & 0.74
(2H, s), 0.92 (2H, s), 1.91 (1H,_s), 5.83 and 6.54 (1H,
2xbr s), 6..94 (iH, t), 7.30 (3H, m),' 7.50 (1H, 8), 7.65
(1, &), 7.91 (2B, d), 8.27 (1H, &), 9.13 and 9.77 (1H,
2xbr s8), 10.07 and 10.52 (1H, 2xbr .s), 12.19 and 12,82

25 (1H, 2xbr s); IR (solid) 3443, 1622, 1595, 1577, 1554,
1486, 1449, 1413, 1376, 1340, 1235, 1171, 988, 806; MS
343.2° (M+H)*

Example 98 (5-Cyclopropyl-2H-pyrazol-3-yl)-[2- (3-'

30 methylphenylamino)-quinazolin-4-yl]-amine (IIc-19):
Prepared in a manner similar to the above described
Method A to afford an off-white solid, mp 117°C; H NMR

(DMSO) § 0.72 (2H, s), 0.92 (2H, s), 1.90 (1H, m), 2,32



>188C (dec.); 1H NWVR (DVSO) 8 0.72 OR, br a), 0.94..(2H, br a), 1.92 (1H,
m, 2.03 (3H, a), 2.19 (3H, a), 5.80 and 15 6.69 .(1H 2xbr s), 7.22 (2H, br
a), 7.49 (1H, br s), 7.70 (3H, m, 8.35. (1H br s), 9.01, 9.59 and?1Q:0%3
(1H, 3xbr 2) 9.19 (1H, s),.10.53, 12.16 and 12.81 (1H, 3xbr a): IR
(solid) 1849206873 1578 1542, 1502, 1474, 1428, 1403, PGHYSN/SI0350 1307,
1250;. Ms 414.4 (M+H)* 20 Exarrpl e 103 ,

12- (4 Chl or o- 3- net hyI phenyl anm no) - qU| et i n-

4-vyl 5-¢c 3- 24 red in a manner
Si )r/n } a§ toytd'?%o Gdg‘ggﬁ%{e} %E‘”@H flgr M%aﬁ@’?’gq:c)vm solid, np

244-246C, 14 25 IWR (BYE5H) , 87CBﬁ9(Jﬁ{2Hbzbrs)§) 7.9594 §2HH, &), .98 (1H nm,
2.32 (3H, s), 5.89 and 6. 63 1H, 2xbr s), 728(2H HL@ 749(1H m, 7.65

(1H, m), 7.80H.1BT B),s9,59. b, (beHs)s) 103440 (BN 8hy 55 (LH, $r31 and
10.06 (1H 3xb . d R d) 1615,
30 157&3, 15%3,'r fZYVS?i'“ﬁTg%?L%%?,]& : 1]5%% 1g%g{96§§€§‘6$ﬂ49é élggﬂ’lll)S? 1139:

M5 391. 45( vaMpEs, 2213l | P3%B5 1/!36),2/1(2&:078999(;1’!4363]5754[0&&1-1)2‘62 Exanpl e. 104
(5-Cycl opropyl - 2H pyrazol -3-yl ) -[ 2-(4-
et hyl phenyl am no) - qui nazol i n-4-yl]-amne (l1-c-25): Prepared in a manner

simlar to ﬁevesdesgcyd&)mbrdﬁﬂlm(t-ﬁy&-ezalf-mﬁlﬁ- [ gg-brown solid,

np
250- 251C, 1A b 0,91 (2H, b 1.19 (3H,
t), 1.91 (i Mme Dg@%}? %“%?‘érqaﬁ&r?egé&nciwl mnrs)s) 7.15 ((2H, d),

7.22 (1H, a)(:l:ﬂ:wﬁa)(.11?’|.l:e€| red - ﬁf‘a(ﬂénne%) sihi18r (€6l e18d .adowdd (1H, br s),
9.03, 9.66 and 3xbr s) 9, 12.20 and-12.80 (1H, 3xbr s); IR

10 (sol @) ﬂeesriksdmetm Aﬁso@ffpxgwa pink solbd, wpiiI20°C;

NMR (DMSO) & 0.72 (2H, &), 0.91 (2H, s), 1.89 (1H, m),
3.85 (3H, s), 6.20 (1H, br s), 6.82 (1H, d), 7.25 (1H,
), 7.48 (1H, m), 7.66 (1H, t), 8.13 (1H, br s), 8.42
(18, br s), 8.61 (1H, br s), 9.50 (iH, br s), 10.48(1H,

15 br s), 12.55 (1H, br s); IR (solid) 3457, 3439, 1622,
1604, 1577, 1554, 1481, 1422, 1386, 1363, 1272, 1235,
1035, 985, 821; MS 374.2 (M+H)" -

Example 100 (5-Cyclopropyl-2H-pyrazol-3-yl)-[2-(indan-5-
20 ylam:l.ho) -qqinazolin-4-yl] -amine (IXc-21): Prepared in a
manner similar to the above described Method A to afford

a pale brown solid, mp 199-204°C; H NMR (DMSO) 3 0.69
" (2H, br s), 0.91 (2H, br s), 1.90 (1H, m), 2.02 (2H, m),

. 2.68 (1H, m), 2.83 (3H, w), 6.46 (1H, br s), 7.18 (1H,

25 d), 7.26 (18, br s), 7.50 (1H, d),.7.67 (1H, t)}, 7.75
(1H, br s), 8.45 (1H, br s),- 9.70 .(1H, br s), 10.60 (1H,
br g), 12.30 and 12.80 (1H, 2xbr s); IR (solid) 1621,
1601, 1572, 1552, 1495, 1474, 1438, 1425, 1408, 1382,
1363, 1319, 1267; MS 383.3 (M+H)*

30 ‘
Example 101 (5-Cyclgpropyl-zﬂ-pyrazold-yl) -[2-(18-indol-
6-ylamino) ~quinazolin-4-yl] ~amine (IIc-22): Prepared in a -
manner similar to the above described Method A to afford




1386; M5 371.5 (M+H) + Exanpl e 105 (5-Cycl opropyl - 2H pyrazol - 3-yl)-[2-(4-
propyl phenyl am no) - qui nazol i n-4-yl]-amne (11c-26): 15 Prepared in a manner
simlar to the above described Method Ato afford an off-white solZiidB-Pn3:5
255-256C, 1H NWR (DVMBO) 8 0.72 (2H, br s), 0.91 (5H, t), 1.60 (2H m,

1.90 (1H, woan/@288 (2H, q), 5.81 and 6.63 (1H, 2xbr s), PGEIIJISJI(SEH,I d, 7.21
(1H, s), 7.47 (1H, s), 7.63 (1H, s), 20 7.77 (2H, s), 8.36 (1H br s), 9.01,
9.70 and 10.11 (1H, 3x br a), 10.51, -281%7 and 12.80 (1H, 3xbr a); IR
(solid) 1595, 1571, 1545, 1499, 1477, 1442, 1413, 1388; MsS 385.6 (M+H)' 25

Exanpl e 106 (ISdﬁglclhmvap;ﬂolllepwPazwﬂgiylj}i NMR( 4DMSO) O 0.69 (2H,

hydr axyet hyl ) ph yI u naz lin-4:-y ani.ne e-27).: Pr red in a
manner sim I%:F ’?e)g' t b‘&?@ Eeg igé%B I\/E#-FI’O&‘)A tsdgjf P'B‘%d a7€afgﬁ‘orown
solid, nmp 252xb25HC sJ,HEJ\INIiH(,DWQ) 7521) (7:&{.(%.!: g, %).450.(9%, (&, t), 1.90 30

(1H, m, 269%52 £, 360% Q 5.81 and 6.65 (1H, 2xbr
a), 7.15 (2H-¢5, (BHLB)(1A-38) (?1# }Br %)14483%5 §9 epd 18)017(¥ (2H, ),
8.36 (1H,g br 2 2435 1 9 1RCTT 10 63; 9.05, 9.69
o 10,05 (1 30T0R 2 1A IO L O BT L D20 020, D 0% o)
1632, 1569.,1HBAGR 1maid143§23 12803, 187L, 15A8, 126F, 1231. MBB37. 4

ékl\lﬂ;:%t yfaixztg;:‘qf! #%zs&( 5?'3% ?ng}oﬂzf‘ﬁ (F:}'yé%)z l’“’l;é%&)r'&(j%m'w a manner simlar
to the above descri bed I\/Ethod Ato afford a white solid, np >250C, 1H NMWR
(559 & 5 bkl e --Mbetleo B 1 1250 O
10 quinazolin-4-yl]-{(S-cyclopropyl-2H-pyrazol-3-yl)-amine
(ITc-23) : Prepared in a manner similar to the above .
described Method A to afford an off-white solid, mp
>188°C (dec.); 'H NMR (DMSO) 8 0.72 (2H, br s), 0.94. (2H,
br g), 1.92 (1H, m), 2.03 (3H, s), 2.1% (3H, s), 5.80 and
15 6.69 (1H, 2xbr s), 7.22 (2H br 8), 7.49 (1H, br s), 7.70
{(3H, m), 8. 35 (1H, br s), 9 01, 9.59 and 10.01 (1H, 3xbr
8), 9.19 (1H, s), 10.53, 12.16 and 12.81 (1H, 3xbr s); IR
{s0lid) 1637, 1624, 1578, i542, 1502, 1474, 1428, 1403,
1343, 1320, 1307; 1250; MS 414.4 (M+H)"
20 -
Example 103 [2-(4-Chloro-3-methylphenylamino) -quinazolin-’
4-yl] - (S-mlopropyl-zn-py:.:azol-B-yl) -amine (IXIc-24):

Prepared in a manner similar to the above described
Method A to afford a pale brown solid, mp 244-246°C; H
25 NMR (DMSO) & 0.69 (2H, br s), 0.94 (2H, br s), 1.91 (1H,
m), 2.32 (34, 8), 5.89 and 6.63 (1H, 2xbr s), 7.28 (2H,
"m), 7.49 (1iH, mi, 7.65 (1H, m), 7.80 (1H, br 8), 7.86
(1H, s), 8.40 (1H, br s), 9.17, 9.81 and 10.06 (1H, 3xbr
s), 10.58, 12.19 and 12.78 (1H, 3xbr s); IR (solid) 1615,
30 1578, 1549, 1475, 1419, 1397, 1365, 1331, 1296, 1261,
.1238, 1187, 1139; MS 391.4 (Ms+H)"



7.48 (1H, t), 8.42 (1H, s), 10.91 (1H, br s), 13.11 (1H, br a); IR (solid)
2922, 1650, 1627, 1577, 1550, 1500, 1482, 1395, 1368, 1004, 832; I\ﬁ %12“‘?-"
(MtH) ' 15 Exanpl e 108 [ 2-(2-Cycl ohexyl et hyl am no) - qui nazol i n-4-yl]- L bl
(5-cycl opropyl - 2H pyrazol -3-yl)-amne (11c-29): Prepared in a manner
simlar tdvQEve described Method A to afford a whi Pel/8BY31 np >250C;
"HNWR (DMBO) 8 0.70 (2H, a), 0.80-1.00 (4H, m, 1.05-1.30 (4H, :
1.30-1.50 (3H, 20 n), 1.55-1.80 (5H, ™%21.87 (1H, s), 5.40-6.70 (2H br

, 7.04 (1 7 7.4 .25 (1H . 10.06 (1H b
(3 11. 93( ( %i%@;lﬁa%a—él %?‘5&?%‘8?‘%%3‘8‘%?3%@38@2?@6&%7 a‘fsoo, ' 156%(3, 1550,
1486, 1418, letiyl TaminoP - qiiizo1135-4 -W21 3dhife( Vic-26) Fxampl e 109

(2- (4- Car boxynet hoxyphenyl am no) - qui nazol I n-

4-yl ] - (5- cydrepassdl insappapper -sigddar; fonshe pboye) deeeriried in a manner

M RS W0 s o b g 1p 20
6. 24( 1H, 55) NMR qDMBD), 8S0.77. &K 1lbr @), 6.42 (3H, BY:sy, 6R(H (3m),, 7.78(2H,

m, 8.35(1H, m, 9.31 (1H, s), 10.25(1H, s), 11.70 (1H br s);'IR (solid) 21
SEP 2 0]5 WH)02A082743HpCm) USH415% 1231, 2645-8868nd16964 (L3 2xb309, 1422,

1331, 1240, 3176, 10 9: 7 VB, 4ty 3 gy M+ | egfl
[2-(4- Oyanortiy Bhenaantng) T4 nagyi Phra. 87 Cim ®afi0r 60 (18,

yl]-(5-cycl @droffy782KByraksof -36 ylIH,albrne) | | 8-83) PréPaamdl I 05 nanner

iml L b f ' j d, 222C,
TN (bl 23988 AFScbngs, Mo 40 8D 854 s S TP 2
5. 82 ando6. Gzolid) 28bB, S1574, 264&3H150p, 1450, (14741439, 1417,

1386; MS 371.5 (M+H)*

Example 105 (5-Cyclopropyl-2H-pyrazol-3-yl)-[2-(4-
propylphenylamine) -quinazolin-4-yl] -amine (IIc-26):

15 Prepared in a manner similar to the above described
Method A to afford an off-white solid, mp 255-256°C; 'H
NMR (DMSO)} & 0.72 (2H, br s), 0.91 (5H, t), 1.60 (2H, m),
1.90 (1H, m}, 2.58 (2H, q),‘5.81 and 6.63 (1H, 2xbr s),
7.12 (2H, d), 7.21 (iH, 8), 7.47 (1H, s), 7.63 (1H, s8),

20 7.77 (2H, s), 8.36 (1H, br s), 9.01, 9.70 and 10.11 (1H,
3x br 8), 10.51, 12.17 and 12.80 (1H, 3xbr 8); IR.(Solid)
1595, 1571, 1545, 1499, 1477, 1442, 1413, 1388; MS 385.6
(M+H)"*

25 EBExample 106 (5-Cyclopropyl-2H-pyrazol-3-yl)-{2-[4-(2-
hydrda:yet:.lhyl) phenylamino] -quinazolin-4-yl}-amine
(IIc-27) : Prepared in a manner similar to the above
described Method A to afford a pale bfown solid, mp 255-

256°C; ‘H NMR (DMSO) & 0.73 (2H, br s), 0.91 (5H, t), 1.90

30 (1H, m), 2.69 (2H, t), 3.60 (2H, ), 4.62.(1H, t), 5.81
and 6.65 (1H, 2xbr s), 7.15 (2H, d}, 7.22 (1H, 8), 7.46
(18, =), 7-63 (1H, s), 7.77 (2H, s), 8.36 (1H, br s),



10 7.66 (19, m, 7.92 (2H m, 8.39 (1H m, 9.21 and 9:85 (1H, 2xbr a),
9.90 and 10.56 (1H, 2xs), 12.19 and 12.80 (1H, 2xbr s); IR (solid) 1641,
1622, 1595, 1581, 1554, 1513, 1486, 1463,,1408, 1372, 985, 821; I\/Q13§23 B33
(MrH) "' 15 Exanple 111 [2-(Benzothi azol - 6-yl am no) - qui nazol i n- 4-

(5- cycl op™P P21 pyr azol - 3-yl ) -ami ne (I1c-32): Prepar edl’CT’HS‘BEh‘ﬁhner
simlar to-the above described Method Ato afford an off-white solid, np
255-256C; 1H NMR (DMSO 8 0.73 (29, mg630.92 (2H, m, 1. 92 (1H m, 5.83
and 6.63 20 1H 2xbr a 1.59 1H, br
s), 7.79 (1H %‘é‘ (1£H°2b3(1’§) 3’?’%?’01#10 %3:5)12 1:'3’ 9‘7"1(:'133‘ $r 8),
9.19 (1H, s) 1;9 @%ﬁn%)lomo (bdiiapxbE3z Sseb)- 98461213p3angsdR, 85 (1H, 3xbr
a); IR (soli d) 1624, 1592, 1575, 1512, 1472, 1411, "1377, "1333," 1244;

M5- 400. 3 251{3Abl—|)14q2_2xarlvél7é 11-25% I&%IDMSO@)PI?--EI—I-(WHAZOI 3-yl)-[2-(3, 4-
d4net hyl phenyl am no) - qui nazolin-4-yl]-amne (I1c-33): Prepared in a manner
simlar to the above described 30 Method A to afford a - white solid, np

245- 246C5 1%&@14 M)(SSCQcIBpt&bYl-bZE—q:)mrﬁo&OB(—?ﬂﬂ -ge-a), 1.90 (1H, m,

2.18 (3H, a .23 (3H 5.77.and 6. 2xhr 21 KIP 2"::;5 WD
02/ 06(2789 P) /lg‘f'ééfs@éga"?l -4 d’}“]-‘nf é)§I€I§|}B)brP§?Pa’$ed47 (1H, -br
s), 7.59 (1Hn dhaher’ sdthifldl. tB tE atbvdb debldriBedshetBo@2a b 55 and
10. 07 (1H, 3xbr s), 10.49, 12.31 and 12.80 (IN, 3xbr s); IR (solid) 1620,

1600, 1574, dffsad 1&491‘!1,11:3434’).:1443@ REOPLE, "H3BBR (DMSONMS 0366, $2HMH-H) '
Exampl e 113 (,5- & ORL 2H—p yl).-
phenoxyet hyl"& E{}/ %32%2 |’n 4¥§/ fﬁi{m %@ éi}{ tbreﬁa?%d(?lﬁ a manner
simlar 100 tufde ab,q;,\ge (descbicbel, 19. dLt fwx) ,%)to';aﬁ_fzoqua Wbt} emppl id, np 203C
1H NVR (DWBQ? :
.48 (1H, t), 8.42 (1H, s}, 10.91 (1H, br s), 13.11 (1H,
br s); IR (solid) 2922, 1650, 1627, 1577, 1550, 1500,
1482, 1395, 1368, 1004, 832; MS 371.3 (M+H)®

15 Example 108 [2-(2-Cyclohexylethylamirno)-quinazolin-4-yl]-
{5-cyclopropyl-2H-pyrazol-3-yl) -amine (IIc-29): Prepared
.in a manner similar to the above described Method A to

afford a white solid, mp >250°C; H NMR (DMSO) & 0.70 (2H,
s), 0.80-1.00 (4H, m), 1.05-1.30 (4H, m), 1.30-1.50 (3H,

20 m), 1.55-1.8Q (5H, m), 1.87 (1H, s), 5.40-6.70 (2H, br

' s), 7.04 (iH, s), 7.25 (1H, s), 7.49 (1H, s), 8.25 (1H,
s), 10.06 (1H, br s), 11.93 (1H, br s); IR (solid) 3448,
2920, 2852, 1618, 1600, 1568, 1550, 1486, 1418, 1395,
1367, 1258, 1008, 9585; MS 377.4 (M+H)*

25
Bxample 109 [2-(4-Carboxymethoxyphenylamino)-quinazolin-
4-y1] - (5-cyclopropyl-2H-pyrazol-3-yl) -amine (ITc-30):

Prepared in a manner similar to the above described
Method A to afford a yellow solid, mp >250°C; *H NMR

30 (DMSO) 0.72 (2H, m), 0.91 (2H, m), 2.90 (1H, m), 4.62
(2H, s}, 6.24 (1H, s}, 6.88 (2H, s8), 7.21 (1H, m), 7.45
(1K, m), 7.62 (1H, m), 7.78 (2H, m}), 8.35 (1H, m), 9.31
{1H, s), 10.25 (1H, =), 11.70 (1H, br s); IR (solid)



6 0.70 (2H, m, 0.88 (2H, m, 1.87 (1H, m, 3.73 (2H, d), 4.16 (2H a),
5.75 and 6.70 (1H, 2xbr a), 6.93 (1H t), 6.90-7.20 (3H, m, 7.20-7.45 (3H,
m, 7.55 (1H, a), 7.76 (1H, br a), 8.32 (1H, a), 9.95 and 10.35 (IN,1 &%Ps)a
12.13 15 and 12.75 (1H, 2xbr s); IR (solid) 3434, 1622, 1600, 1572, 1554,
1499, 1479002462789 1399, 1385, 1303, 1267, 1226, 1212, REFAUSIEHY \5 387. 4
(MtH)' Exanpl e 114 (5-Cycl opropyl - 2H pyrazol -3-yl)-[2-(t hi ophen- 20

2- met hyl ami no) - qui nazol i n-4-yl ] -am ne484-—c-35): Prepared in a manner sinlar
to the above described Method Ato_afford a white solid, 212C, 1H NWR
(DVBO) 6 0. 6F8@2HI59%)  13Pdo 43043, HP221 8831arH-249. W7 ¥R3+d), 5.76 and
6.66 (1H 2xJyg.aMg §1953 (IMNE)®) . 6.90-7.20 (2H m), 25 7.20-8.45 (59, m,
9.94 and 10.40 (1H, 2xs), 12.13 and 12.71 (1H, 2xbr s); IR (solid). 3444,
2948, 2847, 1622, 1600, 1559, 1500, 1481, 1418, 1390, 1358, 1336, 1313,

1263, 1217, 1149, +99 "%5&" & 4 'y 3 lie 315
(2-(4-Car bo?%ﬁﬁ%%—iﬁn&?aﬁ%n - qul ngigg?ﬁgﬁimo) &fﬁ(ﬂmﬁ;i
yl ]-(5-cgcl guleodheeloprapyi -2H-gyraaol A8 -PpL) <dpine P(ED#3H) ;i n a manner
simlar to the aboye, described Nethod A to afford a brown solid, np >210C
(dec.): 1H WRPaFedhn & MARKEY,) HigEI agotoche sthevs ciascriss (DMSO) 8 0. 64
12H, br s). meknhdd AZtb dford ¥ whide Bb1id; Sfb (Z4ho6) *HONMR Ms®) 54 (1H,
2xs), 7.19 (IH s), 7.24 (iH m, 7.49 (1H , 7.64 (1H, t), 7.84 (2H, d),
8.37 (1H, 0.79. t2H, amid 12935 (@HH, m2xbt.39 (1H.Ru)sold.®7 IGHS, spb, 1591,
1555; ' 1512, _1489 428, 1 , 4; N5_401. 4 ' I 16
(5-Cycl oproﬁylﬁé-gzﬁpéyga%l @'yl - rz-s(’i'S']'g& (3(;.9/’”'}9,) ’ E}(aé? &H% m),
i ndazol 16- yl7agenQLuagukNAZOol 9 - R,y k), aBiBe (1HC-w/) (9. 2Pr@@aRedsi N a- manner
simlar to the above described 10 I\/Ethoc‘i A to afford*a purdole solid, np
268-271C; -MlﬁwRthr 8), 9.90 and 10.56 (1H, 2xs), 12.19 and 12.80

(1H, 2xbr s); IR (solid) 1641, 1622, 1595, 1581, 1554,

1513, 1486, 1463, 1408, 1372, 985, B21; MS 382.3 {(M:H)*

15 Example 111 [2- (Benzothiazol-6-ylamino) -quinﬁzolin—«&-yl_] -

{5-cyclopropyl-28-pyrazol-3-yl) -amine (IIc¢-32): Prepared
in a manner gimilar to 'the above described Method A to
afford an off-white solid, mp 255-256°C; 1 NMR (DMSO) &
0.73 (2%, m), 0.92 (2H, m), 1.92 (1H, m), 5.83 and 6.63
20 (1H, 2xbr s), 7.27 (1H, br s), 7.59 (1H, br s), 7.68 (1H,
' br s), 7.79 (1H, br s}, 7.98 (1H, br s), 8.41 (1H, br s),
8.97 (1H, br s), 9.19 (1H, &), 9.58 and 10.10 (1H, 2xbr
), 10.57, 12.21 and 12.85 (1H, 3xbr s); IR (solid) 1624,
1592, 1575, 1512, 1472, 1411, 1377, 1333, 1244; MS 400.3
25 (M+E)*

'Example 112 (5-Cyclopropyl-2H-pyrazol-3-yl)-[2-(3,4-
dimethylphenylamino) -quirnazolin-4-yl] ~amine (IIc-33):
Prepared in a manner similar to the above described

'30 Method A to afford a white solid, mp 245-246°C; 'H NMR

(DMS0Q) & 0.72 (2H, br s), 0.90 (2H, br s), 1.90 (1¥, m),
2.18 (3H, 8), 2.23 (3H, s8), 5.77 and 6.63 (1H, 2xbr s),



(DVMBO S 0.69 (2H, br s), 0.90 (2H, m, 1.88 (1H n), 5.86 and 6.58 (1H,
2xs), 7.22 (1H, s), 7.61 (1H, s), 7.71 (2H m, 8.01 (1H a), 8.37 (2H s),
8.58, 9.05 and 9.58 (1H, 3xbr a), 10.01, 10.68 and 12.38 (1H, 3xbr8),s: 14560
15 (1H, s).: IR lid) 1626, 1605, 1576, 1546, 1512, 149 1447,
1431, 1418"0 %7,%81261 1224; MG 383.3 (M+H)' Exanpl e 11‘?""];”?’%9’3‘

(5-Cycl opropyl - 2H pyr azol - 3- yI )-[2-(pyridin-

3-yl met hyl am no) - qui nazol i n-4-yl ] -ami +&6%4 1c-38): 20 Prepared in a manner
simlar. to the above described Mthod Ato afford a yellow solid, np 193C,
'H NVR ( DVSG)- 035 (3Hs04) 27 - 33 (Jéifsé)r(m 7471 (88, (RF, 8k | 7-5%B0%aH, 8),
5.76, 6.22 Hyq 83X % ( 3 H, 4 (1H, s);
7.78 (1H, s?ﬁdgqélg(%% (13?, b‘sr zf &5'13((%1lfl B}s.gi %é]g 33‘5%1 .00 and 10. 32
(1H, 2xs), ID.75 (aHd EZbBBS)(,lH,O 24 12). 311 anquzialq ROR,7,3:285®) ;1623,

1000 T AN AT e Rz L1 05, Sl ) 20 B

met hoxycgr bamleyhangbanizel ; M8 reerls niduyt] -amne (11c-39); Prepared in a
manner simlar-to the above I 21 SEP 2:35 WD 02/ 062789 PCT/ US01/51031 -267-
described nethod A to afford a white solid, nip 228-231C; 1H NWR (DMSO) 8

(it oxe), Poeld 343 Q*Bf*i‘%f“"ﬁ%?’-(-’“"wm"@?ﬁf‘ TR
(2H, s), 5 Pheaoxyeghy saming eminpgolinsd-y1] -anins (J_mc-@mand 12.79 (1H,
201, o sl 118 b i) B eyl oy Weer g, LS 1970
Exanpl e1n19!o(e2:h©a BatboafPimahd awhiite) sgplidazmpi 20310¢) |*H NMR (DMSO)

8 0.70 (2H, m), 0.88 (2H, m), 1.87 (1H, m), 3.73 (2", &),

4.16 (2H, s), 5.75 and 6.70 {1H, 2xbr 8), 6.93 (1H, t),

6.90-7.20 (3H, m), 7.20-7.45 (3H, m), 7.55 (1H, 8), 7.76

(1#, br s), 8.32 (1H, 8), 9.95 and 10.35 (1H, 2x8), 12.13

15 and 12.75 (1H, 2xbr s); IR (solid) 3434, 1622, 1600,
1572, 1554, 1499, 1476, 1422, 1399, 1385, 1303, 1267,
1226, 1212, 1052, 829; MS 387.4 (M+H)*

. Exampie i14 (5-Cyclopropyl-2H-pyrazol-3-yl) - [2- {thiophen-
20 2-methylamino)-quinazolin-4-yl]-amine (IIc-35): Prepared

in a manner similar to the above described Method A to
afford a white solid, wp 212°C; ®H NMR (DMSO) & 0.67 (2H,
m), 0.90 (2H, m), 1.86 (1H, m), 4.74 (2H, &), 5.76 and
6.66 (1H, 2xbr s), 6.95 (iH, 8), 6.90-7.20 (2H, m),

25 7.20-8.45 (5H, m), 9.94 and 10.40 (1H, 2xs), 12.13 and
12,71 (1H, 2xbr s8); IR (solid) 3444, 2948, 2847, 1622,
1600, 1559, 1500, 1481, 1418, 1390, 1358, 1336, 1313,
1263, 1217, 1185, 1149, 990, 821; MS 363.4 (M+H)*

30 Example 115 [2-(4-Carboxymethylphenylamino)-quinazolin-4-
yl1 - (5-cyclopropyl-2H-pyrazol-3-yl) -amine {(IIc-36):
Prepared in a manner similar to the above described
Method A to afford a brown solid, mp >210°C (dec.); 'H NMR




(5-cycl opropyl - 2H pyrazol -3-yl)-amne (lic-40): Prepared in a manner
simlar to the above described Method Ato afford an off-white sol lz(rj‘r) 1 H
298-302C;, 1H NWR (DMSO 6 0.73 (2H, br s), 0.91 (2H, m, 1.90 (1H, S,L' ~P6
(1H, 15 s), 7.35 (1H, t), 7.50 (2H, d), 7.66 (1H t), 8.31 (2H m, 8.41
(1H d):. WOP2MPT®Y) 1661 1597, 1578, 1558, 1517, 1486, PGUBSN/SHIRS: \g
387.3 (M+H)' Exanpl e 120 (5-Cycl opropyl - 29-pyrazol -3-yl)-[2-(3- 20

et hyl phenyl amdno) - qui nazol i n-4-yl]-am3es{11c-41): Prepared in a manner
simlar to the above described Method Ato afford an off-white solid, np
186- 188C; . 1HDMSIIR {DVEE} &N, #% 's)2H0.BR $2H, OmPl 1292 (wH,sw),1.22 (3H, t),
1.90 (1H, my 2.62 (2H, d),_5.81 and 6.,70 (1H, .2 X br. ,25 s), 6,78 (1H,d),
7.20 (2H, s)3-5P. igﬂ('lﬁl,)' %;73.%@ @R (I, 2xgy, ({pf sﬂZHr?. ¥ (1A% s), 8.38
(IN. br s), @3m),97749a0su 1003 (. bd 3mx by, Sy.sd0(58, &2 Eand 12.82
(IN, 3 x br s): IR'(solid).161t, 1580, 1549, 1534, 1493, 1471 1433, 14009,
1374, 1340, @¥40m)1130.271@%3 L2225 (U8, 38bZ78)3 LRHFHyolid) IER8K ' 5 WO

02/ 062789 P SO 031-7268¢ amplg 1 .. . +

C2n ooel Ogropy 9'_'12R_1%)§”§é2%§}%,_ &3%‘2@(&3%3 2311, 1374; MS 40I.4 (MaH)

di met hyl phenyl am no) - qui'nazolin-4-yl]-am ne (l1c-42): Prepared in a nmanner

imlar t ib Met to afford f - i t lid,
2. nanc, 1 Eoenls TIERTS ErElondtayl dntokpal SACy Rl B4l 02 001 %, ™).
2.11 (3H, brindazol-88ylakins) qiindkolis-G-¥1] (akingd XITd¥3H.:), 7.01 (1H, s),

7.11 (1H, t), 7.22 (1H, br s), 7.29 %lH, d), 7.56 UC s), 8 36 (1H br s),
8.49, 8.98 Ax@payedsipip’ eimilaygtagthe rabave dedsried 1H, 3 x br 10

s); IR gg§ol ifdknb@28, +4688f0dd 3 pukple sbifa, hf’desldfboc; M28mp 1412, 1384,
1268; M5 371.4 (M+9)' -
{(DMSO) & 0.69 {(2H, br s), 0.90 (2H, m), 1.88 (1H. m),
5.86 and 6.58 (1H, 2xs), 7.22 (1H, s),-7.61 (14, s8), 7.71
(2H, wm), 8.01 (1H, s), 8.37 (2H, s), 8.58, 9.05 and 9.58
(1H, 3xbr s), 10.01, 10.68 and 12.38 (1H, 3xbr-s), 12.90
15 (1H, 8); IR (solid) 1626, 1605, 1576, 1546, 1512, 1495,

1476, 1447, 1431, 1416, ‘1393, 1261, 1224; MS 383.3 (M+H)*

Examﬁié 117 (5-Cyclopropyl-2H-pyrazol-3-yl)-[2- (pyridin-
3-ylmethylamino) ~quinazolin-4-yl] -amine (I¥Ic-38):

20 Prepared in a manner similar to the above described
Method A to afford a yellow solid, mp 193°C; H NMR (DMSO)

8 0.69 (2H, m), 0.89 (2H, m), 1.86 (1H, m), 4.60 (2H, 8),
5.76, 6.22 and 6.66 (1H, 3xbr g), 7.10 (1H, &), 7.33
(2, ), 7.54 (1H, &), 7.78 (1H, s), 8.31 (1H, &), 8.44
25 (1H, s), 8.61 (1H, &); 10.00 and 10.32 (1H, 2xs), 12.15
and 12.63 (1H, 2xbr s); IR (solid) 2927, 2850, 1623,
1600, 1577, 1536, 1477, 1418, 1332, 1254, 814; MS 358.3
(M+H) " -

30 Example 118. (5-Cyclopropyl-2H-pyrazol-3-yl)-[2-(3-
methoxycarbonylphenylamino)} ~-quinazolin-4-yl] -amine
(IIc-39): Prepared in a manner similar to the above



Exampl e 122 (5-Cycl opropyl - 2H pyrazol -3-yl)-[2-(3, 4-

di met hoxyphenyl am no) - qui nazolin-4-yl]-amne (11c-43):, 15 Prepared in a
manner similar to the above described Method A to afford a grey sollildiiPn#3c
144C, 1H ) 8 0.69 (2H, s), 0.86 (2H, d), 1.89 .61 (3H,
s), 3. 67%’1&(’ ¢ 5 76 (1H br a), 6.12 (1H d), 6.31 (&‘11'#‘7“5@5?"3 .66 (1H,
d, 6.94 (1H, d), 7.27 (1H, t), 7.50.(1H, 20 d), 7.68 (1H t), 8.45 and 9. 36
(1H, br s,rotaners), 9.42 and 10.54 (2H7-s, rotaners), 12.29 and 12.82 (1H,

br s, rotarrers) IR (solid) 3331, 3000, 2959 2931, 2836, 1627, 1604,
1577, 1536, Qse@rllae;ssdet 1A !;msffqeeaa wlpz@a 8011;_1312 mszGS ZQQW-NB 403. 8

Erewrm;ysﬁegqg%}‘%ﬁﬁﬁ %l(ﬁ —%P4&3¥] biﬁs yr@tBiAf?z])fl L‘pa:f"egd? ‘r?'r'ﬁ manner

simlar to tgp, aboye mpcrsl)ge@ 9yéhhedsﬁv§0(ﬁff%&)a gr.ey ek ds) np
207-211C, 1H vaR 30 (DMBO 0.73 (2H, br s), 0.91 (2H "br s), 1.91 (1H m,

3.77 (3H s)7- 56813%@)6 716@1r(11H2 8) br8 536 6‘-1'536()1H3 .4p, (2H, 19), 7.85 (7H,
m, 8.3441 d 2 301/51031
Dor (18 20581 Lo ppd AR 00 (38, e Sy, G ed) JRNICEA, L 0D

1611, 1580, (5M9,3x533%) ;1488 (s0d1d) 1786, :nem, 159324;1511937155253 1204

s 1157 i3k, A0 R0 15882 148 i e, S58TRAS: 1

5,6, 7, 8-t et rajysly ornio)aaezioni a4, yus - 401, e (M..Jm-’f45). Prepared in a manner
simlar to the above described Method C. 10

- 10 Example 119 [24(3-—Carboxyphenylamin5) -quinazolin-4-yl] -

. {5-cyclopropyl-2H-pyrazol-3-yl) -amine (IIc-40): Prepared
in a manner similar to the above described Method A to
afford an off-white solid, mp 298-302°C; H NMR (DMSO) &
0.73 (2H, br s), 0.91 (2H, m), 1.90 (1H, m), 7.26 (1H,

15 s), 7.35 (1H, t), 7.50 (2H, d), 7.66 (1H, t), 8.31 (2H,
m), 8.41 (1H, 4); IR (solid) 1661, 1597, 1578, 1558,
1517, 1486, 1424, 1385; MS 387.3 (M+H)*

Example 120 '(S-Cyclc:propyl-zx-pyra:'ml-B-yl)-[2-(3- '

20 ethylphenylamino) ~quinazolin-4-yl) -amine (IIc-41):
Prepared in a manner similar to the above described
Method A to afford an off-white solid, mp 186-188°C; *H

NMR (DMSO) & 0.73 (2H, br s), 0.91 (2H, br s), 1.22 (3H,

't), 1.90 (1H, m), 2.62 (2H, d), 5.81 and 6.70 (1H, 2 x br.
25 ), 6.78 (1H,d), 7.20 (2H, s), 7.48 (1H, s), 7.65 (iH,

s), 7.69 (1H, s), 7.81 (1H, s), 8.38 (1H, br s), $.03,

9.74 and 10.03 (1H, 3 x br s}, 10.55, 12.16 and 12.82

(1H, 3 x br 8); IR (solid) 1614, 1580, 1545, 1534, 1493,

1471, 1433, 1409, 1374, 1340, 1240, 1182, 1165, 1138; MS
30 371.3 (M+H)"



Exampl e 125 (2- (Bi phenyl - 3-yl am no) - qui nazol i n-4-yl | - (5-
cycl opropyl - 2Hpyrazol -3-yl )-anine (I1c-46): Prepared in a manner sinmlar
to the above described Method Ato afford a pale brown solid, np I833CP 2%H

NVR (DVMBO).. .8 0.73 15 (2H, s), 0.90 (2H, d), 1.89 (1H, m , nd 6.70 (1H,
br s, rotg’r%‘}’g’f%" .25 (2H, d), 7.32 (2H 1), 7.50 (3H, ‘?ST?US%.‘Q)’%@”(M m,
8.00 (1H, d), 8.22 (1H, br s), 8.40 (1H, br s), 9.20 and 9.89 (1H, br s,
rotaners), 10.06 and 10.46 (1H, s, r-@esvrers), 12.17 and 12.84 (1H, br a, 20
rotamers); IR (solid) 3333, 1627, 1609, 1581, 1540, 1504, 1472, 1449, 1426,
1335, 1248, Exapple1iad (od@ycleopropyd -2Frpyrazai+d-Yihakdil @326

5- I - e e .
éhe%?p(r)gL?%agﬁ%%a%?ﬁ%ﬁ?ﬁfigﬁﬁgﬂ 1 0-4?73 :(Iligr-égglr'ed in a manner

simlar.to Prepalredeiniesmarined sitilad Aot thafdilprve aleduribesol i d, np 189C;
1H NVR ( DV S.0,.7 .. 0. H s),.1,89 H_ s), 2.6 2H, a),
3.37 (2|(4, a ?‘?5‘996%%?1(%%%% 0%%-@ k6t éﬂ%’r@) ,‘“Fg?)’és’-'é(’)?zf.ceo%égH, rr)?
8.10-8.4 rleS g 0.1 , t rs) a1 0 d 12. 75
(1H, br 2,(%arrers§); 86?&%%?53)(??3) b%G%,‘%S%@,‘%@?%\iﬁl?}g? ﬁég 481, 1417,
1390, 1367s)1028119¢3H, 31%9;8)VS52328. 43EMB) § 217 BERhQ 66 M0 (AR, 082%89

PCT/ US01/ 51031 -270 anpl.e 127 [2-(4-aget gm do-.3- yLphenyl am_no) -

qui nazol i n-g’-ryP]'-(S?E@[ %H?’Zﬁ-%py%a}gl -@-yl ?{na(rjfr% Wc-&éf:’ ‘Plefdred in a
manner si m l{ag,t Q) | he. sbomer,5 s)eser.eediibt bedd | & .afd,orel.o8- palde br own
solid, np 251C 1H NNR(I}Drcl\)/rss? 8 2.04 ;SH s), 2.19 (3H._s), 2.56 (3H s),
5.92 and 6. 80981(Hpr3 & merf)y 487 33.p41and 2.6 J4H, 13 XaPT 7 64 (1H
?ih 755 ¢ (2h; 3k (Sorih) hld22,5h603,0%598] P55, (ldds brigs,r ekagers), 9.20
" 77" 1428, 1412, 1384, 1268; MS 371.4 (M+H)*

Example 122 (5-Cyclopropyl-2H-pyrazol-3-yl)-[2-(3,4-
dimethoxyphenylamine) -quinazolin-4-yl] -amine (IXIc-43):

15 Prepared in a manner similar to the above described

Method A to afford a grey solid, mp 144°C; 2H NMR (DMSO) &
0.69 (2H, s), 0.86 (2H, d), 1.89 (1H, m), 3.61 (3H, .8),
'3.67 (3H, 's), 5.76 (1H, br s), 6.12 (1H, d), 6.31 (1H,
s), 6.66 (1H, d), 6.94 (1H, d), 7.27 (1H, t), 7.50.(1H,

20 d), 7.68 (1E, t), 8.45 and 9.36 (1H, br s, rotamers),
9.42 and 10.54 (1H, s, rotamers}, 12.29 and 12.82 (1H, br
s, rotamers); IR (solid) 3331, 3000, 2959, 2931, 2836,
1627, 1604, 1577, 1536, 1509, 1463, 1441, 1418, 1336,
1259, 1232, 1200, 1027; MS 403.8 (M+H)"

25 -
Example 123 (5-Cyclopropyl-2H-pyrazol-3-yl)-[2-(3-
methoxyphenylamino) -quinazolin-4-yl) -amine (IIc-44):
Prepared in a manner similar to the above described
Method A to afford a grey solid, wp 207-211°C; 11-_1 NMR

30 (DMSO) § 0.73 (2H, br &), 0.91 (2H, br s), 1.91 (1E, m),
3.77 (3H, &), 5.81 and 6.71 (1H, 2 x br 8), 6.53 (1H, d),
7.19 - 7.85 (7H, m), 8.34 (1H, ©), 9.08, 9.79 and 10.06



10 10.05 and 10.54 (1H, br s, rotaners),. 12.15 and 12.82 (1H, br s,
rotamers); IR (solid) 3309,.2972, 2936, 1641, 1604, 1577, 1536, 1504, 1468, 1423,
1409, 1377, 1341, 1304, 1259, 1223, 1100, 1009, 864;. Ms 388.2 (M-H) * 17 EX@niile
128 (5- Cyclo | - 2H pyrazol -3-yl)-(2-(indan- 2

yl am no) - ﬁ%ﬁg n-4-yl]-amne (11c-49): Prepared-in a PO i tar to
t he above descrlbed Method A to afford a brown solid, np 233-234C, 1H NMWR
(DVBO) 8 0.65 (2H, a), 0.84 (2H, s),-2683 (iH s), 2.91 (2H m, 3.33 (2H
5), 20 4.72 (1H, a), 6.07 (1H br s), 7.00-7.60 (8H m, 8.29 (1H, s),

10. 30 (1H, bkiE) 3 %0bpss) aH0 436 5)k2 48 @adl Ld) 8234186, Dgabr F36 IR1622,

1595, 1572, 1 4, 5, 7 833; M5
383.3 (N%FD* qﬁ&aﬁgie'ig%@ ?-é Eet%gﬁphéééﬁan%%Q?-dﬂ%%gzo |§Q4 yl]-(5-
ret hyl - 2Fprmxzaql133yL)1253ne1104x:fﬂma, Bospar 214l n EO4DAMOI0,siml-ar to the
above descrlbed tggg ‘jord .an of f-white solid, np 240-242C, 1H NMR
(DVBO) 8 2. (3H s), 5.95 (1H, br s), 6.76 (1H, d), 30
7.10-7. 3% (2H n) 7.48 (1H s), 7.55-7.85 (3H,- m, 8.40 (1H, a), 9.05 and
9.74 (1H, br_ s, rotaners 10. 07 and- 10.55 (1H, br s, rotaners) 12.14 and
12.81 (1H, HExample) 12¢p(S-Methyl -RFH-FyrazolpetyLboi? salrsylaminoy ot aners); |R
(solid) 3443 914- cabhihydiunliepladi.yy 1 5dfind Mo i, 1408, 1372
1330, 1267, 1239 1184 166, 1139, 993, 838, 806; 331. (MtHF 5

Exanpl e 130 E(:@p(aZe@hlinr@ wanneh\g igiday &oi bhbe- epmmziﬂscribed

4-yl]-(5-ne lH' H-pyrazol 3-yl)-amne (lIle-51): Prepared in a manner
simlar to e ove described Method Ato afford a grey solid, np
246-247€p 1H NVR (DMSO S 2.19 (3H, s), 2.31 (3H, s), 6.37 (1H, br s), 6.94

(100" 10723 4 - oogbacts hambud- Gt hastred: £ s

cyclopropyl-2H-pyrazol-3-yl) ~amine (IXIc-46): Prepared in

a manner similar to the above described Method A to
afford a pale brown solid, mp 153°C; 'y NMR (DMSO) 8§ 0.73

15 (2H, =), 0.90 {(2H, 4), 1.89 (1H, m), 5.83 and 6.70 (1H,
br s, rotamexs), 7.25 (2H, d), 7.32 (2H, m), 7.50 (3H,
t), 7.68 (3H, m), 8.00 (1H, d), 8.22 (1H, b s), B.40
(1H, br s), 9.20 and 9.89 (1H, br s, rotamers), 10.06 and
10.46 (1H, =, rotamers),r12:17 and 12.84 (lH,‘br g,

20 rotame_rs),— IR (solid) 3333, 1627, 1609, 1581, 1540, 1504,
1472, 1445, 1426, 1335, 1248, 1216, 1102, 9588, 819; MS -
419.3 (Ms+H)* ' '

Example 126 (5-Cyclopropyl-2H-pyrazol-3-yl)-[2-(3-

25 phsnylprop—l—yianino)-quipazolin-4—y1]-amine (IIc-47):
Prepéred in a manner similar to the above described
Method A to afford a white solid, mp 189°C; ‘H NMR (DMSO)
$ 0.71 (2H, s), 0.91 (2H, s), 1.89 (3H, ®), 2.69 (2K, =),
3.37 (2H, s), 5.76 and 6.66 (1H, br s, rotamers), 6.95-

30 7.60 (8H, m), 8.10-8.40 (1H, m), 9.89 and 10.30 (1H, br
s, rotamers), 12.10 and 12.75 (1H, br s, rotamers); IR
(solid) 1622, 1595, 1572, 1545, 1499, 1481, 1417, 1390,
1367, 1048, 997, 829; MS 385.4 (M+H)*




7.97 (1H, s), 8.19 (1H, s), 8.42 (1K, br s), 10.17 (iH br s), 12.19 (1H,
br s) ; IR (solid) 3409, 2918, 2850, 1627, 1591, 1573, 1545, 1513, 1486,
1463, 1418, 1386, 1332, 1291, 1259, 1182, 1000, 827; M5 365.2 (MH?1 35 2055

Example 1 - Iopropyl 2H- pyr azol - 3- yI) (2-14-

(nor phol i %6%%enyl am no] - qui nazolin-4-yl}-amne (Il cqg%".l”swﬂapar ed in a
manner simlar to the above described Method A to afford a grey solid, np
275-276C, 20 1H NWVR (DMSO 8 6. 71, (2#90s)';'0.90 (2H, s), 1.89.(1H, s),
3.05 (4H, s), 3.75 (4H, s), 5.78 and 6.61 (1H, br s, rotare), 6.93 (2H, s),
7.20 (1H, s), 7.43 (1H, s), 750790(3H m, 8.39 (1H, s),8.95 and 9. 58

(1H, br s, #%Er §)_ p-Tele N .3 12.16 25 and
12.81 (1H, Ly i ﬂzI R s%‘?'%) §h92593n{’ 2972, 2959 2936, 2918,
1618, 1577, cnﬂ-il@,zolw%-lllﬂ?-?ﬁ ml-mwrgsez-sﬁm-am, 1150, 1109,

1050, 923, S 53 el 3 el RFILE dene smone

(5-met hyk- ZI&emtﬁ:abea Heyhod i e i) pabechasesl 4dlid, mpranner simlar
to the above descrl bed Method A to afford an off-white SO|Id np 236-239C;
1H NVR ( DVB@S18C2. 2B ws(msoz"ﬁ we)zxmszmg ncwsust,em/,saa)alz 5¢2- (37, s),

6.35 (1H, br 2 53 1 762 ot 6 (1H d),
7.98 ElH d)(ﬁ% 55 %Hézlg%“‘i) ‘(zlf‘(ﬂ IF’E) 519795 a‘{“’l gsfs‘é“(]m( br a§
10.30 (1H, &), 9). 4912135 £),H, 7134 a)1H,l B)(sali7g) (216225),1@.540 136, 5 1546,
1505, 1473, 1 41 1417 1385 &H{ll 1297, 1273, 1253, 1 92 §130 VB 374. 1
(MH) ' Examie $385(38F 4T (et h A Ran g PRAPEFE) « o 4z OHH

yl]-(5- 1ot hmlcr.%bL BYAaZe|548- (4H,” BY RE bkamady) , PLEPES athd 12.32

(1H, br s, rotamers); IR (solid) 3309, .2972, 2936, 1641,
1604, 1577, 1536, 1504, 1468, 1423, 14095, 1377, 1341,
1304, 1259, 1223, 1100, 1009, 864; MS 388.2 (M+H)"

15 Example 128 (5-cYclopropfl—zahpyrazol-3-yl)-[2-(indan-2-
| ylamino) -quinazolin-4-yl] -amine (IXIc-49): Prepared in a

manner similar to the above described Method A to afford
a brown solid, mp 233-234°C; H NMR (DMSO) § 0.65 (2H, s),
0.84 (24, s), 1.83 (1H, s), 2.91 (2H, m), 3.33 (2H, 8),

20 4.72 (1H, s8), 6.07 (1H, br s), 7.00-7.60 (8H, m), B8.29
{1, =), 10.30 (1H, br s), 12.24 (1H, br s); IR (solid)
3425, 2941, 2836, 1622, 1595, 1572, 1540, 1495, 1476,
1426, 1394, 1248, 1025, 1005( 870, 833; MS 383.3 (M+H)*

25 Example 129 [2-(3-Methylphenylamino)-quinazolin-4-yl]- (5~
methyl-2H-pyrazol-3-yl) -amine (IIc-50): Prepared in a
manner similar to the above described Method A to afford

an off-white solid, mp 240-242°C; H NMR (DMSO) & 2.25
(3H, s), 2.30 (3H, s8), 5.95 (1H, br s), 6.76 (1H, d),

30 7.10-7.35 (2H, m), 7.48 (1H, s), 7.55-7.85 (3H, m), 8.40
(1H, s), 9.05 and 9.74 (1H, br s, rotamers), 10.07 and"
10.55 (1H, br s, rotamers), 12.14 and 12.81 (1H, br s,



10 in a manner simlar to the above described Method A to afford an
off-white solid, np 249-251C, aH NWVR (DMsO) 8 2.18 (3H, br s), 2.21 (3H, br
a), 2.24 (3H, br a), 5.92 and 6.80 (1H, 2.x br s), 7.05 (1H br a) 7182155
(1H, br 93 7.46 (1H, br a), 7.64 (3H, br a), 8.37 (1H,_br 15 9. 00,

9 51 and YO%M6B 3 x br a). 10:12, 10.54 and 12.17 (RETVESWSWIS). R
(solid) 1616, 1582, 1547, 1505, . 1473, 1452, 1413, 1368, 1334, 1294, 1246,
1210, 1188, 1170, 1139; M 345.3 (MHR7120 Exanple 134

(2-(3-Et hyl phenyl am no) - qui nazol i n-4-yl]-(5- aethyl-2H pyrazol -3-yl)-am ne
(11c-55): Prmﬁrﬁm&)n 3R fephid) s3¢ﬁ3.ar29tl($,t B858bo¥e23deskFsdedlBt,hod A to

fford C N t), 2.25
?SHorbr s), ngﬁh&als%hg% ede B z‘é@{’iﬁzég 9‘3% ]1%;‘7'8((1H 21)
7.21 (2H, briige, 0.148,( 968, 4385)806; M5 (BH.3sXM+H)72 (1H, a), 7.80 (1H s),

8.40 (1H, br's), 9.09, 9.58 and 10.10 (1H, 3 x br s), 10.54, 12.26 and
12.81 (1H, 3 x br a); IR (solid) 1619, 1556, 1535, 1471, 1441, 1407, 1377,

1341, 1244, 302 ldforo- 51 .}%H} e 135
(2-(3- I\/Etgh leligﬁn(g?_%“ naz%:fl n- 4-e - P %ﬁilﬁoZ pyrazol - 3-yl)-amni ne
(110-56): Préeeydled S-mesbyl-HEpy wmmmmgg PUW'-t&IL PRiaregiy 3- manner

I to t, t.hod ff lid,
15 b350 C1HINRORERED, SELPSE (PR b BEharehedineliad i 20l L% 0,
2 X br s), a@:‘ﬁ'i'd( EHgrdy, sd1id, (na-izaré-,zﬂwél i MM 2(dMg0), §72689(1H,  s),
7.77 (1H, a), 8.41 (IH, br a), 9.10, 9.79 and 10. 10 (1H, 3 x br s), 10.55,

12.13 and 12380 @Im, 233% H3Hs)8) | 6. X dNEd) bresd, €596, (W63x) 1494, 1468,
1425, 1§§7 7257 (161289, 201 (5% M 347 (du( M) 7.6a (1w, ©),
7.97 (1B, s), 8.19 (1H, s), 8.42 (1H, br s), 10.17 (1H,
br s), 12.19% (1H, br s); IR (solid) 3409, 2918, 2850,
1627, 1591, 1573, 1545, 1513, 1486, 1463, 1418, 1386,
1332, 1291, 1259, 1182, 1000, 827; MS 365.2 (M+H)*
15 )
Example 131 (5-Cyclopropyl-2H-pyrazol-3-yl)-{2-[4-
(morpholin-1-yl)phenylamino] -quinazolin-4-yl}-amine
(IIc-52): Prepared in a manner similar to the above
described Method A to afford a grey -solid, mp 27.5-2'76°c,-

20 'H NMR (DMSO) & 0.71, (2H, s); 0.90 (2H, s), 1.89 (1H, s),
3.05 (4H, s), 3.75 (4H, 8), 5.78 and 6.61 (1H, br s,
rotamers), 6.93 (2H, &), 7.20 (1M, s), 7.43 (1H, s),
7.50-7.90 (3H, m), 8.35 (1H, s),- 8.95 and 9.58 (1H, br s,
rotamers), 10.07 -and 10.4'5 {1H, br s, rotamers), ‘12.16

25 and 12.81 (18, br s, rotamers); IR (solid) 3245, 2990,
2972, 2959, 2936, 2918, 1618, 1577, 1559, 1509, 1477,
1445, 1413, 1382, 1264, 1223, 1150, 1109, 1050, 923, 882,
823; NS 428.3 (M+H)* '

30 Example 132 [2- (Benzothiazol-6 ~ylamino} -quinazolin-4-yl] -

'(S-methyl-ZH-pyrazol-B-yl)-amine (IIc-53): Prepared in a .
manner similar to the above described Method A to afford

an off-white solid, mp 236-239°C; H NMR (DMSO) § 2.25



10 Exanpl e 136 [2-(4-Acetam do-3-cyanophenyl am no) -

qui nasolin-4-yl]-(5-nmethyl-2H pyrazol -3-yl)-amno (llc-57): Prepared in a
manner simlar to the above described Method A to afford an of f -whf &IP 2055
solid, nmp 294- 296C, 1H NVR (DMBO S 2.08 (3H, a), 2.28 azs‘l 6.67 15
(1H, br aWo®20$378 1 <) 743 (1H, d), 7.53 (1lH, a), GHUPII03E) * g 04
(1H, d), 8.45 (2H, a), 9.41, 10.35 and 12.18 (2H, 3 x br s), 10. 00 (1H, s);
IR (solid) 1620, 1583, 1558, .1237, 15092-1477, 1446, 1413, 1373, 1341,
1292, 1259, 1241, 1180, 1162, 1142, 1105, 1030, 1000; M5 20.399.2 (M+H)'

Exanpl e 137 [2H[ 2N\etehSbyHilBhehy| sb, yT 22 nﬂ)H,qtti)naZoBBn{lH d),
4-y|]-(5-nmet -2 razol-3-vyl)-am ne IIc Pr epa n manner
simag to tﬂyé%lbg;}'g'y b iéy‘i}ét ok A Zéugaffiérdg 5§/n”f% D d,

222-223C, 1 MR (ﬁi\@@) S92122(18F1s), 89J593 (715! (%H sﬁi), 16.82 (f br a),
7.05-7.11 (1H ny, 7.15-7.25 (1H m", 6 (1H m. 7.40-7.50 (3H,

M), 7.49-7.155 g§pH 13935 18 br @)1 HR nssolwdzolﬂsz MP—S M567.7. 90-8. 02 (1H,

Thaa. 055, sty WEgslad), J0ahy, Meldegl? T aed Ol R 125 s
(M)’ WO 021289780921 56238; WETILB0L/ BAOAY - 274- Exanpl e 138

[ 2- (4- Acet am dophenyl am no) - qui nasol i n-4-yl] -
(5- met hyl - 2H-pyrasol -3-yl)-amine (1l1e-59): Prepared in a nanner simlar to

t he above demesn :Mat rmd(3\,4mﬁéﬁﬂpmﬁahmbbtmsﬁhdum253 256C; 1H
NVR ( DMSO) apnd 6.77 (1H 2 x br

§ 2. 25 92 K
s), 7.21 (MM 's§5' zo 73'6{31) mnes)mv B4) ¢ JPrepgred g 33 (1H,

Srb?)s)g'OO?R Ehséu%xﬁa'ﬁar( b@mlﬁaf %S @ﬁe shfe delderibbd Meeddd 30dd 2. 80 (1H, 2
' afford an off-white solid, mp 249-251°C; H NMR (DMSO) &

2.18 (3H, br s), 2.21 (3H, br s), 2.24 (3H, br g8), 5.92
and 6.80 (1H, 2.x br g), 7.05 {(1H, br a), 7.21 (1H, br
8), 7.46 (1H, br s8), 7.64 (3H, br g), 8.37 (1H, br s),

15 9.00, 9.51 and 9.73 (1H, 3 x br s}, 10.12, 10.54 and
12.17 (iH, 3 x br 8); IR (80lid)} 1616, 1582, 1547, 1505,
1473, 1452, 1413, 1368, 1334, 1294, 1246, 1210, 1188,
1170, 21139; MS 345.3 (M+H)"

20 Example 134 [2-(3-Ethylphenylamino)-quinazolin-4-yl]~-(5~
methyl-2H-pyrazol-3-yl) -amine (IIc-55): Prepared in a
‘manner similar to the above described Method A to afford
an off-white solid, mp 238-239°C; H NMR (DMSO) § 1.21

(3H, t), 2.25 (3H, br s8), 2.61 (2H, q), 5.92 and 6.80
25 (1H, 2 x br 8), 6.78 (1H, &), 7.21 (2K, br s), 7.48 (1H,
br ), 7.65 (1H, 8), 7.72 (1K, s), 7.80 (1H, s8), 8.40
(1H, br's), 9.09, 9.58 and 10.10 (1H, 3 x br s), 10.54,
' 12.26 and 12.81 (1H, 3 x br 8); IR (solid) 1619, 1556,
1535, 1471, 1441, 1407, 1377, 1341, 1274, 1246, 1185,
30 1167, 1139, 995; MS 345.5 (M+H)® |

Example 135 [2- (3-Methoxyphenylamino)-quinazolin-4-yl]-
{(5-methyl-2H-pyrazol-3-yl) -amine (IIc-56): Prepared in a



1635, 1617, 1574, 1535, 1512, 1486, 1422, 1394, 1366, 10 1316, 1268, 1231,

1184, 1119, 1101;. Ms 374.1 (M+H)' Exanple 139

[ 2- (4-tart-But oxycar bonyl am no- phenyl am no) - 7735
ardd 19 %

qgui nazol i n- 4%%6%7&5 met hyl - 2H pyrasol - 3-yl)-amne (Illc- 60 Prﬁg

manner si M®

solid, np 238- 242C, 1H NMR (DMBO) .S 1.48 (9H, s), 2.24 (3H, s): 6.

t he above 15 descri bed nethod A to af f&f

-white
23 (I H,

br s), 7.12 (1H, s), 7.36 (3H, s), 7.&m31H s), 7.67 (2H, d), 8.30 (iH,
d),.9.14 (2H, br s), 10.24 and 12.19 (1H, 2 x br s): IR (solid) 1698, 1620,
1555, ' 1520 map@exs s3milansto 45 abp&mdesembedzmchqcmv tol @FEordo6; MS

432.1 (M+H)

met hyl - 2H pmgggpg%l40% jréfl(“%/@q@p)gﬁg Fepaﬁ é@ﬂﬁqu' g’%%g hg?m%gl ]SIET15| ar to

e above daser) Bad dl bof e, 3,060 9228af b ol 203 2980

NVR ( DVBO)

2.25

298C, '1H

7.64" (1H, §) 557. (m.(gH, ?1)13 8(2450 @ 7s¥1-9.56 (2, nnr, 7a)65 ](GH34 (1H, br

s), 12.3
1418, 13 7

25?’r G ﬁﬁ" R‘i’o'oa"ﬁ%s‘ ¥ br ?%#1 2103 ) B3B3 62709

1469,

PCT/ US01/ SIQS.H 37x bExapplx 3543]. a&- at ayl- ﬂti-wremp,l -33-9§/|]:)r [83-;( @ROXO- 6, 10b-
di hydr o- 4aH benzo! c}lchromen 2-yl am ng) 83U| nazol i n- - am.ne (I | c-62):

Prepared in (&

64P ni 2164 355%e 28

pal e yel | ow19@lgi dg 2GR, 2P859; MBGa71d MR PVBO) S 1.72 (3H, br a),
br a), 7.50 (1H t), 7.66 (2H t), 7.75 (1H t), 787(1H t), 7.

t), 826(1H d), 8.33 (1H, d), 8.58-8.72 (2H, , 10.55 (1H, s),

(10 '5) 2012 40nll 154 (4 e T ey ey 191 1540, 1497,

1488, 1

15

20

25

30

quinasolin-4-y1] ~ (5-methyl-2H-pyrazol-3-yl) ~amine
(IXIc-57): Prepared in a manner gimilar to the above
described Method A to afford an off-white solid, mp 294-
296°C; H NMR (DMSO) & 2.08 (3H, s), 2.28 (3H, s8), 6.67
(1#, br s), 7.27 (1H, s), -7.43 (1H, d4), 7.53 (1H, 8),
7.68 (1H, 8), 8.04 (1H, d), 8.45 (2H, s), 5.41, 10.35 and
12.18 (2H, 3 x br 8), 10.00 (1H, s); IR (solid) 1s20,
1583, 1558, 1237, 1508, 1477, 1;446, 1413, 1373,'1341,
1292, 1259, 1241, 1180, 1162, 114'2, 1105, 1030, 1000; MS
399.2 (M+H)® ‘

Example 137 [2-(2 -llethoxybipheﬁyl-s-ylamiﬁo) -quinazolin-
4-y1] - (5-methyl-2B-pyrazol-3-yl) -amine (IIc-58): Prepared
in a manner similar to the above described Method A to
afford a white solid, 222-223°C; H NMR (DMSO) § 2.22 (3E,
s), 3.75 (3H, s), €.82 (1H, br s), 7.05-7.11 (1H, m),
7.15-7.25 (1H, w), 7.30-7.36 (1H, m), 7.40-7.50 (3H, m),
7.49-7.55 (2H, m), 7.55-7.70 (iH, m), 7.70-7.82 (1H, m),
7.90-8.02 .(IH, m), 8.30-8.50 (1H, m); IR (solid) 1625,
1604, 1574, 1556, 1496, 1473, 1444, 1403, 1384, 1258,
1234, 1182, 1018, 824, 806, 755, 698; MS 423.4 (M+H)*

e lﬂégcrq-‘b%'ﬁ Yod 1877 afford a

6.23 (1H,
77 (1H,
11. 55



10 1446, 1428, 1417, 1346, 1332, 1298, 1270, 1255, 1207, 1114, 998, 816,
793,- 766, 758, 710, 685; Ms 435.4 (IVH—|) Exanpl e 142

[ 2- (Bi phenyl - 3-yl ani no) - qui nazol i n-4-yl ]-(5- nethyl-2H pyrazol - 3- ylz)1 Q:e
(I'lc-63): Prepared in a 15 manner simlar to the above descri bed Met hod ““?
afford aVR0296%8%un solid, np 206-207C. 1H NVR (DVBO) FCIBYISIEL o) " 6. g0
(1H, bra)724727(2Hrr)736740 (2H, m, 7.48-7.52 (3H, :
7.67-7.69 (3H, mM; 7.94 (i9, m, 8. 2644H m, 8.42 (1H m, 9.30 (1H br
a), 10.16 20 (1H, br s), 12.13 (1H br s); IR (solid) 1593, 1578, 1544,
1498, 1479, Ekéiplel188, [226-Ad<i0idbpEny En3As) 2quinddd iyl e 143

[ 2- (4- Met ho car I 3

net hyl phenyl %nﬂ?&% gﬁnﬁg’fﬁ"f?}z}'ﬁlj) - MF“ZF—?byr%ﬁ?ﬁare\? J® Bani ne
(I1e-64): Phapaiesd s'lﬁlﬁafafﬁlﬂihé'dﬂdv@ de%ctrhsedah@mo&i Qid eyt hod A to
afford a white solid, np 245- 246C, ZH NWR ( DMSO) 223(3H s)', 2.26 (3H,
s), 3.63 (& ofE- w&:.ﬁé $@H d,s)mp R539 268, 1mrma§ (DMS®) 602502, br 30 s)

7.10 (1H 7.50 (i H, 61- 3H 44 (1H 1,
9.10 Eo m‘BIH'a ? 2735"1)9%1’%@('@5 r%oafé @7%H 1%-5 3y %936 (0(5H br

12,18 Sgp, 2 | Q§27 S04y 51
i)z 0000, 5H(Qbr5|is)(&i1 sPSO'Iifudéf\Qa@% Qﬁi??/gsBCg&ié &{5 P33 - @ 4y, S).

1554, 1538, 1@093149§:1h165)14 .03 And 49365 13He, 2 x br s), 9.81 (1H,

1257, 1244, 1 4 9 7 0 Exanpl e 144
[ 2- (4 Car bo%@ﬁet]ﬂﬁ; ?BBQﬁn‘gtﬁﬁl 07e(gl'y a%#o?’%zs)l\/s:ﬁ facLidf ees?

gui nazol i n- 463l5,- A5ifAet h@?é,ZI-lS@ﬁr.ail@ImC% wBpeaniazz, (13%2,65)366A sol uti on of

2ttt pRanoEdaR IR J1pa, 109, 2ape; S, 374 e

Bxample 139 [2-(4-tert-Butoxycarbonylamino-phenylamino) -
quinazolin-4-yl] - (5-methyl-2H-pyrazol-3~yl) -amine
(IIc-60): Prepared in a manner similar to the above

15 described Method A to afford an off-white solid, mp 238-

242°C; H NMR (DMSO) § 1.48 (9H, s), 2.24 (3H, 8), 6.23
(1H, br s), 7.12 (1H, s), 7.36 (3H, s), 7.54 (iH, 8),
7.67 (2H, 4), 8.30 (1H, &), 9.14 (2H, br s), 10.24 and
12.19 (1H, 2 x br s); IR (solid) 1698, 1620, 1555, 1520,

20 1475, 1443, 1405, 1371, 1310, 1241, 1167, 1055, 996; MS
432.1 (M+H)"

Example 140 [2- (4-Cyanophenylamino) -quinazolin-4-yl1] - (5-

methyl-2H-pyrazol-3-yl) -amine (IIc-61): Prepared in a

25 manner simiiar to the above described Method A to afford
an off-white solid, mp 293-298°¢C; X NMR (DMSO) & 2.25
(3#, s), 6.50 (1H, br s), 7.27 (1H, s), 7.51 (1H, s),
7.64 (1H, 8), 7.71 (2", d), 8.40 (1H, s}, 9.76 (1H, bx
s), 10.34 (1H, br s}, 12.33 (1H, br s); IR (solid) 1633,

30 1605, 1571, 1517, 1505, 1469, 1418, 1337, 1255, 1174,
1000; MS 342.1 (M+H)" '



10 3-yl)-amne (I1c-64, 200 ng, 0.5 mml) in a m xture of nethanol/water
(3/1, 8 m.) was treated with IMNaOH (2 ni, 2 mmol). The m xture was heated
at 70C for 2 hours and then neutralised with IMHCL (2nL, 2 mmol) 7 Tg?fp s
solid that forrred was collected by filtration to afford 15 the t|tIe
conpound MBS 9509 'as a pale yellow solid, np 245F(HEROIFINY N NVR
(DVMBO 8 2.27 (6H, 2xs), 3.55 (2H, s), 6.49‘(1H, s), 7.13 (1H, d), 7.26
(1H t), 7.50 (1H, d), 7.62-7.78 (3H279- 8.42 (1H d), 9.34 (1Hd), 10.26
(I'N, s'),. 12.36 (1H, s); IR (solid) 1660, 1590, 1562, 20 1504, 1427, 1385,
810, 776, 7Example; 1AE $BMetiNi-IH-pyEegod-8-¢2b-[2- (6-0x0-6,10b-

E|2|-£;flé|6;n nz g amﬁ %b L nﬁﬁ%hrom%nylzl-y&amino; h&uinaz ai()l ﬁ yl)-am ne
(4-tert- But amine anyle2) neepiemddinna) maunaﬁzeimmaﬂraﬁa the above

yl)-(5-nethyl - 2H pyrazol -3-yl)-am ne (I1c-60, 100 0.232 mol) in a
m xture of Q@IWF& sMethad Ao \ﬁorﬁﬁPéaefﬁ?lkoﬁoﬁﬂ]sldat Moo @93 -

tenperatyre s hesr nyyacyo an triturated
in aqueguszlg§cgs Q}!“’\t@g’ﬂ%erﬂéﬁ ng go (55 S coI éc?eg3 ;ﬁ%oe‘? élf'ation and
washed wi t hdiset yh, etherﬂss a(f;ﬁ-nrd;)l I .66 (189 m;, -',9,(]% @si,ag)qf f-white
solid, np 164-167C, 1\@; 1_1) 24. 13K, s) (1H, br 7.12 (2H,
d), 7.48 (§H77n)(1ﬁ7 5!3: (§ 186 L 7dé@ 8-R3 {3H, 83)549(1514 &yy72 \Aé‘%Z/ 062789 i
I S 2IVS EG;T/ Ya0&E5 Qﬁl }277.L‘.|. . g@_H&lg& b{sSde ('Lﬁ{ 4@)( Jhg s); IR (solid)
1681., 1512, 1496, 1 33 1415 118 M5 332. 4 H)+ Exanpl e 146

[ 2- (4 Brormdlﬁ@ﬂ;tlﬂérﬁlﬂ@Y qlﬁ-'%ﬁasdJﬁ“Oﬂ-AlﬂTPv 354, 1497, 1438 1471,

nmet hyl p ol ) I 7) epps [ r simlar to
The abotd RAUEES 1oy 11ED MG, n8a8T) 1268 FPRAFS, o 7 0% 560- 203G 1H
NVR (DMSO 812427998, 816, 793,- 766, 758, 710, 685; MS 435.4 (M+H)*

Example 142 [2- (Biphenyl-S-ylamino) -gquinazolin-4-yl] - (5-
" methyl-2H-pyrazol-3-yl) -amine (IIc-63): Prepared in a '

15 manner similar to the above described Method A to afford
a pale brown solid, mp 206-207°C; ®H NMR (DMSO) & 2.20-
(3H,s), 6.80 (1H, br s), 7.24-7.27 (2H, m), 7.36-7.40
(2H, wm), 7.48-7.52 (3H, m), 7.67-7.69 (3H, m), 7.94 (1R,
m), 8.26 (1H, m), 8.42 (1H, m), 9.30 (1H, br s), 10.16

20 (1H, br s), 12.1i3 (1H, br s); IR (solid) 1583, 1578,
1544, 1498, 1479, 1414, 1384, 1251, 1209, 1003; MS 393.2
(M+H)*

Example 143 [2- (4-Methoxycarbonylmethyl-3-

25 methylphenylamino)-quinazolin-4-yl]- (5-methyl-2H-pyrazol-
3-yl) ~amine (IIc-64): Prepared in a mannér similar to the
above described Method A to afford a white solid, mp 245-

246°C; H NMR (DMSO) & 2.23 (3H, =), 2.26 (3H, s), 3.63
(34, 8), 3.64 (2ﬁ, 8), 5.99 (0.5H, br s}, 6.80 (0.5 H, br
30 s), 7.10 (1H, m), 7.25 (1H, m), 7.50 (1H, m), 7.61-7.80
(3H, m), 8.44 (1H, m), 9.10 (0.5H, br &), 9.78 (0.5H, br
s), 10.11 (0.S5H, br s), 10.56 (0.5H, br s), 12.18 (0.5H,



(3H, s), 6.71 (1H, br s), 7.22 (1H m, 7.46-7.50 (3H, n), 7.66 (1H ),
7.92-7.94 (2H, m, 8.38 (1H, m, 9.28, 10 10.11 and 12.13 (3H, 3 x br s); IR
(solid) 1619, 1572, 1548, 1486, 1436, 1409, 1372, 1238, 1186, 1139W§%%7 or
997; Ms 395.1/397.1 (MtH) + Exanpl e 147 (2-(4-1sobutyryl am no- phenyl-ani “ﬁS
qui nazol i NEQIOX062789 5 net hyl - 2H- pyrazol -3-yl ) -anine (lie- WIUSUEWBhred in a
manner simlar to the above described . Method A to afford a yellow solid, np
176-179C; 1H.NMR (DMSO 8 1.11 (6H, dpye2.15 (3H s)., 2.62 (1H m, 6.25
(1H, br s), 7.41 (1H, d), 7.46'(1H t), 7.63 (1H d), 20 7.71 (2H, d), 7.84
(1H, t), 8.oedr(fH, IP.9010 006K, 1br &) ; Ilio(s;ﬂ.:i(dIHJ.?BB.s)L?lQl.M%j H br s),

1315, ingbia% o 100 5087 AR A s g 1ase S 10T

(5- Ethyl - 2H pyoe,s al2s3,y 1)24/42- (208} hyi4é}+1016 998, 797, 754, 692;

pyrazol - 3-yl am nog-qw nazQI in-4-yl]-amne (Ilc- 69) To a solution of

2, 4- di chl or M 0.5g, 2.51mmol) and 3-am no-S- et hyl pyrazol e (558
my, 5.024mol) in ethanol (1.Om) was added triethylamne (0.35nm, 2.51nmol)
and the 30 resultlng m xture was stirred for 3 hours at room t enperature.

The resul ti néxample ddid dR-{dcCrpboxymethyl -coietbyilpbepylaninokt i on, washed
o0 L 15 ORI 8 ) G (305 T 95 e
248-252C, 1HINGR EDNCE) sdltt3on(af [BH)4-uethdxyuarbbhylietByl+s-s, 1H), 6.54
Try: i R (Solmestriphshyigadfol st idaatl eyl 18- uaknyl-himptdist P 1u
(1H I ndaap! - B-yil))~anminehITeas 0200 mfZ @ .i5Nmmol) in a mixture of
li;ethanolfwater (3/1, 8 mL) was treated with 1M NaCH (2
mL, 2 mmol). The mixture was heated at 70°C for 2 hours -
and then neutralised with 1M HC1l {(2mL, 2 wmol). The
solid that formed was collected by filtration to afford
15 .the title compound (185 mg, 95%) as a pale yellow solid,
mp 245°C (dec.); 'H NMR (DMSO) & 2.27 (6H, 2xs), 3.55 (2H,
g), 6.49 (1H, s), 7.13 (1H, d), 7.26 (1H, t), 7.50 (1H,
d), 7.62-7.78 (3H, w), 8.42 (1H, 4), 9.34 (1H,d), 10.26
(1H, &), 12.36 (1H, s); IR (solid) 1660, 1590, 1562,
20 1504, 1427,'1385, 810, 776, 751, 693; MS 389.4 (M+H)"
- Example 145 [2-(4-Aminophenylamino)-quinazoliﬁ-é-yl]&(5-
' methyl-2E-pyrazol-3-yl)-amine (IIc-66): A solution of [2-

{4- tert-Butoxycarbonylamlno—phenylamino) quinazolln~4-

25 yl)l-(5-methyl- 2H-pyrazol 3-yl) -amine (IIec-60, 100 mg,
0.232 mmol) in a mixture of DCM/TFA (5/1, 12 mL) was
stirred for 2 hours at room témperature. The solvents
were removed in vacﬁo and the residue triturated in
aqueocus K;CO;. The resulting solid was collected by

30 filtration and washed with diethyl ether to afford IXc-66
(69 mg, 90%) as an off-white solid, mp 164-167°C; 'H NMR
(DMSO) & 2.24.(3H, s), 6.33 (1H, br 8), 7.12 (2H, 4),
7.48 (3H, m), 7.58 (1H, d), 7.86 (1H, t), 8.64 (1H, d),



4-yl)-am ne
Met hod A to

1H) ; |v53

(I'lc-70): Prepared in a manner simlar to the above described
7.11 (t,

1H) ; 7 19 (m 2H) 7.44 (t, 1H), 7.57 (m 1H), 7.62 (d, 1H), 7.67 g‘?’SEfQ*ﬂﬁﬁ
7.71 1% 93 (t, 1H), 8.59 (d, 1H), 11.55 (br. ZP(%lgaSmls}jo?Il

afford a white solid; "HNW 10, (DVsO 8 6.90 (m 3H),

" 15 Exanpl e 150 (1H Indazol-3-yl)-[

trifluoronet hyI phenyl am no) - qui nazol i n-4=yl]-amne i(l1lc-71): Prepared in a

manner simlar to the above

descri bed2Wet hod A to afford a pale yell ow

solid. 1H NVR (DMVBO) 8'7.00 (t, 7.02 (d, 1H), 7.22 (d, 1H), 7.37 20
(td, 1H), 7.55 86n{18)br7sbs 1, 4@ 1H,7 =36 ([B (splidy D681 {15124, 8. 60 (d,
1H), 10.61 42 1 2 4 MB 421.2 (M

E;Darrple 151(%%% 1483 152'5 1%%’ Fipe i 33342 ey 410 (M’

triflnoronethyl phenyl am no) qui nazol in-4-yl]-amne (lle-72): Prepared in a

manner simn
solid. 1H N

IE é Eg nggg_gescr#e%l\(%g% ég#}g. afigég%% al ,_yel'low(t’

7.58

1H), 7.65(t me'&tﬁyl-ﬁnﬁ Elzoil‘ﬂ-,y]?}-%n:lfﬂe (3:&)&-63)629 dfed 14l .2 10.82 (br. a

1H), 11.50 (br

02/ 062789 P@ﬁm/sa!'éésr quthﬁébmf% dpgpribed Method A to afford

[ 2- (Adamant an-

, 12.20 (s, ; M5 421.2 (MHH)' 21 SEP 2225 WO

o5 ERE kAR AR A8k P U B 8.8\ hod A to

(11¢c-73): . Préh

afford a whl(t:m s@)l ds I Mﬁ.(}sma) 67 QzSQzﬁbmn 714%7705@5(3(@ s, 1H),

1.44 (m 4H), n}_l (s, 2H) g I—? 1.82 (s, 1H),

1.84 (s, 1H™ :3 75@5(&1 1H5') 771%?-(1 941H)2H W418(%8 Y, m 51838, 1H). 7.54
8.58 (d,

(136 1H 107 %003 ahd) 12.7369(38, IH br’sQ ke (d6liaP #6146 d.15H9,

.1548, 1486, 1436, 1409, 1372, 1238, 1186, 1136, 1071,

15

20

25

30

997; MS 395.1/397.1 {M+H)*

Exailgple 147 [2-(4-Iscobutyrylamino-phenylamino) -
quinazolin-4-yl] - (5-methyl-2H-pyrazol-3-yl) ~amine (IIc-

68) : Prepared in a manner similar to the above described 3

Method A to afford a yellow solid, mp 176-179°C; H NMR
(DMso) & 1.11 (6H, 4), 2.15 (3H, s), 2.62 (1H, m), 6€.25
(1H, br s), 7.41 (1H, d), 7.46 ' (1H, t), 7.63 (1K, d),
7.71 (2H, d), 7.84 (1H, t), 8.64 (1H, 4), 10.00 (1H, s),
10.34 (1H, br s), 11.47 (1H, br s}, 12.47 (1H, br s); IR
{solid) 1676, 1653, 1585, 1561, 1512, 1423, 1407, 1312,
1199, 1177, 1128; MS 402.3 (M+H)*

Example 148 (5~Ethy1-2£-pyrazol-3-yi) -[2-(5-ethyl-2H-
pyrazol-3-ylamino) -quinazolin-4-yl] -amine (IIc~69): To a

golution of 2,4-dichloroquinazoline (0;59, 2.51mmol) and
3-amino-5-ethylpyrazole (558 mg, 5.02 mmol) in ethanol
{10mL) was added triethylamine (0.35mL, 2.51immol) and the
resulting mixture was stirred for 3 hours at room
temperature. The resulting pale yellow precipitate was
collected by filtration, washed with cold ethahol and

dried under vacuum to afford IXc-69 (306 mg, 35%) as an

5



11.60 (s, 1H), 13.10 (s, 1H); M 411.3 (MtH)* 10 Exanpl e

153- (1H I ndazol - 3-yl ) - (2- met hyl - phenyl - am no- qui nazolin-4-yl)-am ne M-74):
Prepared in a manner simlar to the above described Method A to affpgd g3
white solid; 1H NVR (DVMSO) 6 3.27 (s, 1H), 6.88 (t, 1H) 6.93 15 (t, 2H)
7.04 (t, MO0 (4 o), 7.22. (t, 1H), 7.36 (m 2HPCHUMSI 11y 7 54
(d, 1H), 7.62 (t, 1H), 8.37 (d, 1H), 10.11 (s, 1H), 12.71 (s, 1H); M 367.2
(MtH) * Exanpl e 154 [ 2- (2- Chl or o- phenyk278#i no- qui nazol in-4-yl]- 20

(1H i adazol -3-yl)-amne (Ile-75): Prepared in a manner simlar'to the above
descri bed Meohbostite saflfick,dmp 2h8LES29D) itH. NNIH MIECQDNEG)).BG Qm31 (t, 1H),
6.87 (td, 1 7.07 dd, ..1H) (t 1H)' 7,40 (t, 1H),
7.53 (d, 1311)'7 %677(o(m'1ﬁ)‘H‘)’-766 Z(gb 114)7 ﬁzS(* 415.98 Bros(d, 1H),
8.46 (d, 1H) )10 ';3759(3(*: 1'J!h) 17,99 (&, 1]141) Mo 387. inf MéDFg Eyanple 155

(1H 1 ndazol - 3 2-(2- i f1 uor onet hyl phenyl"ani n6) - qui nazol i h-4-yl ] - ani ne
(lic 30 76) 11P)rep'EsR eﬂiql(idei ﬂpﬁﬁﬂerléwn 135930 U556 ,aB418; M8 34Dl Method A
to affor éﬁlé)&SOHd IHNWR (DVMSO) 6 7.01 (t, 1H), 7.20 (m 1H), 7.32
(m 1H), 7.3 '{ 7.43 (d, 21 SAP 2J5 WD 02/062789 PCT/ US01/ 51031
-280- 12), 7.49 (d, lH) 7.55 (d, 1H), 7.61 (t, 1H, 7.64 (d, 1H), 7.69 (d,

EII-.Ilzl)D ; K/5922g.t§§£3$ 8 gGZéié%rﬁpggig%O -yl)( r?z-phenylamino-&uinazl_gi 13.03 (s,

(2- (4- Cyancnptyyy piddihd Xreayosyi it 4mn W hahdbri BERZIDAr Fo/gheam no

(Ile-77): Prepared in a nmanner simlar to the above descri hed Method A to

afford a wabkeveslespribgd\prthedd)te affors @swhikg selidp “HHNMR
io (DMSO) & 6.90 (m, 3H), 7.11 (t, 1H), 7.19 (m, 2H), 7.44
(¢, 1), 7.57 (m, 1H), 7.62 (&, 1H), 7.67 (4, 2H), 7.7
(d, 1¥), 7.93 (t, 1H), 8.59 (d, 1H), 11.55 (br. s, 1H),
13.15 (s, 1H); MS 353.2 (M+H)* '

15 Example 150 (1H-Indazol-3-yl)-[2-(3-
trifluormthylphenylémino) -quinazolin-4-yl] -amine
{IXc-71): Prepared in a manner similar to the above ‘
described Method A to afford a pale yellow solid. H NMR

(DMSO) &'7.00 (t, 1H), 7.02 (4, 1H), 7.22 (&, 1H), 7.37

30 (td, 1H), 7.56 (m, 3H), 7.61 (d, 1H), 7.66 (4, 2H), 7.92
(t, 1H), 8.60 (d, 1H), 10.61 (br. s, 1H), 11.42 (br. s,
1H), 13.12 (s, 1H); MS 421.2 (M:H)*

Example 151 (1H-Indazol-3-yl)-[2-(4-

25 trifluoromethylphenylamino)-quinazolin-4-yl]-amine
(IIe-72) : Prepared in a manner similar to the above
described Method A to afford a pale yellow solid. 'H NMR

(DMSO) & 7.08 (t, 1H), 7.16 (d, 2H), 7.44 (m, 3H), 7.58
(t, 1H), 7.6 (t, 2H), 7.69 (4, 1H), 7.95 (t, 1H), 8.62

30 (d, 1H), 10.82 (br. s, 1H), 11.50 (br. s, 1H), 12.20 (s,
1H); MS 421.2 (M+H)* |



, 1H), 10.38 (br. s, 1H), 8.58 (d, 1H), 7.92 (t, 1H), 10 7.67 (t, 2H), 7.61
d, 1H), 7.56 (m 1H), 7.44 (t, 1H), 7.22 (m 2H), 7.08 (t, 1H, 6.86 (m
H, 3.87 (s, 2H); M5 392.2 (M+tH)'. Exanple 157 21879 1059
2-(4 chl oroghen,lyl amno)-5,6,7,8 15

et r ahydr SYRVHEE i ni n-4-yi ] - (5- net hyl - 2H pyr azol - 3-yI ) -PCHASIYSIBY - 78) -
repared in a manner simlar to the above. described Method C, MS 355.5
M-H) * Exanpl e 158 (5- Met hyl - 2H pyrazops8-yl ) - (2- phenyl am no- 20

7,8, 9-ketrabydro- SIF-cycl obept apyrinLidin-4-yl) -amne (l1c-79): Prepared
in.a manner Bxampley 152 tlRe (Aamanter-<2+ylrwdndd-gudngzolin38sy ] { M+H) '

Exanpl e 159 - (Benzi m dazol - 2-yl am e 8- 25

t et r ahydr o- ~&§?T§b‘{%‘,°?—'g]'ﬁg> Fﬁ?%‘i‘ﬁ%']“(’s %ﬁegdﬁy?a‘?ﬁq? yl ) -am ne
(11c-80): Prepaipg ito %h@aane{re aedtt Med MdthRdaROLe deferabediiidod C M5
452. 0. (MtH)' Exarrpl e 160 Ben%z phenyl am no-5, 6, 7, 8-t et rahydro- 30

pyri do[ 3, 4- d@lid ni'Hi NMR- I&;il (QH- pgr akmd) - 31->EE) (bran’smelmlc 81)

ST A ke e s BT o

16- Benzyl - 2- 1432:h(s)rqm«;nxl 841 (8) - ﬁiﬁ,,h%s (m, 1H), 7.10 (t, 1H),

tetrahydropr|d04 r|m'd|n4 (vmethl-ZH- razol yl)-am ne
(11e-82)s Pr i H’HA' nAgr { sﬁh‘f 7 + Hé)ve7dgéct(¢be7d{ Met hod C; MB
446.3 (MrH)' 755£X 'm)163 68- (@enfmm Chaa@ﬂ (&yhﬁ'i” ng)s8- @&nz 3r5 6,7, 8-

t et r abydr o- pyri do[ 4, 3 Y1) - anine

(pyrlmd|n4 1 1-(5- hyl'- 2H pyrazol -
(lic-83): PrbibaﬁQed(ﬂ.nlﬂ mahdet0 £8mi1Hy; M9 14I3fé abdMeHY¥escri bed Method C, MBS

452.2 (N

Example 153 (1H-Indazol-3-yl) - (2-methyl-phenyl-amino-

quinazolin;é-yl) ~amine (IIc-74): Prepared in a manner
similar to the ébove described Method A to afford a white
solid; H NMR (DMSO) & 3.27 (s, 1H), 6.88 (t, 1H), 6.93
15 (&, 2H), 7.04 (t, 1H), 7.14 (4, 2H), 7.22 (t, 1H), 7.36
(m, 2H), 7.48 (4, 1H), 7.54 (4, 1H), 7.62 (t, 1H), 8.37
(d, 1H), 10.11 (s, 1H), 12.71 (s, 1H); MS 367.2 (M+H)"

Example 154 [2-(2-Chloro-phenyl)-amino-quinazolin-4-yl]-
20 (iH-indazol-a-yl) ~amine (IIc-'TS) : Prepared in a manner
' similar to the above described Method A to afford.a white

solid. 'H NMR (DMSO) § 6.81 (t, 1H), 6.87 (td, 1H), 7.07
(¢, 1H), 7.34 (dd, 1H), 7.35 (t, 1H), 7.40 (£, 1H), 7.53
(d, 1H), 7.56 (4, 1H), 7.63 (d, 2H),.7.72 (t, 1H), 8.07

25 (d, 1H), 8.46 (4, 1H), 10.37 (s, 1H), 12.892 (s, 1H); MS
387.1 (M+H)'

Example 155 (1H-Indazol-3-yl)-([2-(2-
trifluormethylphenflamino) -quinazolin-4-yl] -amine (IIc-
30 76): Prepared in a manner similar to the above described

Method A to afford a white solid; ‘H NMR (DMSO) § 7.01 (t,
1H), 7.20 (m, 1H), 7.32 {(m, 1H), 7.36 (t, 1H), 7.43 (4,



Exampl e 163 (6-Benzyl - 2- phenyl am no-5, 6, 7, 8-t etrahydr o-

pyrido[ 4, 3-dl pyri mdin-4-yl)-(5-nethyl-2H pyrazol -3-yl)- amne (Ilc-84):
Prepared in a manner simlar to the above described Method C M 42]115[% pcs
(MtH) " " 15 Exanple 164 (5- Met hyl - 2H- pyrazol - 3-yl ) - (2- phepyl am no- "
5,6,7, 8-té¥9°a44%7|88- pyrido[ 3, 4-d] pyri m di n-4-yl)-am ne (?é(@%ﬁsﬁnbrepar ed in
a manner simlar to the above - described Method C, M 322.3 (MtH)' 20

Exanpl e 165 (2-(4- Cyanonet hyl phenyl am-28)- qui nazol i n- 4-

yl']1-(1H pyrazol o[ 3, 4-bl pyridin-3-yl)-amne (I1c-86): Prepared in a nanner
simlar to t¥8 abbid ciBded7. %t tibd 1H)t.0 7af6lorit , aHdbf f 7l td,sol i d; 1H

NVR ( DMSO 5 : y ki), 8 S, vpall .S, , 8.55
(dd,(2I—I),)8. xﬁ'?-s%ﬁo‘?fﬁb‘?'(ﬁf F&'(?".Hée ijslj_)lljﬁj,' }.ﬁzo(f‘i'r%éﬁf’(wrso (m
2H), 7.09 (mE)LH11.GD4s(mMH2H) 13 308Ns,( LH)2HMS WB1323(M+¥MHH) . 30 Exanple
166 [2- (4-Cyanobenzyl am no)-qui nazolia-4-yl]-(1H _ o
Pgr?ﬁgl g{sg{ﬁ- bl py;E: g@; ?@{Ih)qaam ne (lIle-87): Zﬁp&;ﬁd Igﬁjﬁmﬁe&wg EnD:\/grO)
8 13.68 (s,%%ﬂ% CT/ USOE;E%(%?I- 283— 13.&‘82 (br .n S, 1H), 11.70
(br. s, 1H.¥ SEindaapl -3 -pd) -gmine HIIcr7) :( Prepayed7im®d (m 4H),

6. 96' (m meﬁnﬁ"yel%ﬁﬁein lay'u:.o éhg?’algév @sf_ﬂﬁe%gﬁe%hwlﬁbté me 167

(2-(4-Cyanone p yl"am no) - qui NAZ Ol i h-

yl']-(4-fl uorp-wrideh Ganals; 31y InMraDMeof Xbc1 8816 [ eparied 11i.m9a (pgnner simlar
to the.above described Method Ato afford a white solid; 1H NVR (DVSO 8
13.49 (s, | My, 1) ,610.38 (b¥. sH1H)0 658 A, H))NY98. b6 (W) AH), 7.95 (t,

10 IN), 16 6% (&b () 2155964, (dH) ) 4656t \(mlhu) 7- 4324 A6k, 1m),
7.22 (m, 2H), 7.08 {t, 1H), 6.86 {(m, 2H), 3.87 (s, 2H);
MS 392.2 (M:H)*. '

Example 157 [2-(4-Chlorophen1(1amino) ~-5,6,7,8-

15 tetrahydroquinazolinin-4-yl] - (5-methyl-2H-pyrazol-3-yl)-

. anine. (II¢-78) : Prepared in a manner similar to the above
described Method C; MS 355.5 (M+H)*

) Example 158 (S-Methyl-zx-pyrazol-E.-yl)Q(z-phenylamino-
20- 6,7,8,9-tetrahydro-5H-cycloheptapyrimidin-4-yl)-amine

(ITIc-79) : Prepared in a manner similar to the above
described Method C; MS 335.3 (M+H)*

Example 159 [2- (Benzimidazol-2-ylamino)-7-benzyl-5,6,7,8-
25 tetrahydro-pyrido(3,4-dlpyrimidin-4-y1] - (5-methyl-2H-

pyrazol-3-yl)-amine (IIc-80): Prepared in a manner

similar to the ;bove described Method C; MS 452.0 (M+H)®

. Example 160 (7-Benzyl-2-phenylamino-5,6,7,8-tetrahydro-~
30 pyrido(3,4-dlpyrimidin-4-yl)- (5-methyl-2H-pyrazol-3-yl)-
amine (IIc-81): Prepared in a manner similar to the above
described Method C; MS 412.1 (M+H)"




1H, 7.14 (m 2H), 6.85 (dd, 3H), 3.88 (s, 2H) ; M5 410.1 (MtH)'. Exanple
168 (2-(4-Cyanophenyl am no) - qui nazolin-4-yl]-(1H 15 4ndazol -3-yl)-am ne
(l'ic-89): Prepared in a manner simlar to the above described Mt ho%%r_go,nﬁ.a
afford a white solid; in NVR (DMBO) 8 13.14 (s, 1H),' 11.31 (JL’;r' st PHy o
10. 51 (br WS g 59 (4, 1H), 7.91 (t, 1H), 7.65 (d, PGHPSOPIGE (¢ 1)
7.50 (m 2H), 7.45 (dd,-IN), 7.26 (d," 20 2H),- 7.08 (t, 1H); Ms 378.2
(MtH) ' . Exanpl e 169 (2-(4-Cyanobenzyl a#8i0) - qui nazol in-4-yl]-(1H

Goscr i bed NeEKARDRE (16 FrRsarinEed425hioroRhemFl AR D6y 78813 12 (5

1H), 12.91 ~pyrild , Goy: : e ehvi9- (T, , 7.63

(5? 1H) | 7(%"'?%?’%%% Byt (t,'ﬁla)],ﬁ'giﬁ. 8![9%??4%],('%65. 84 (htg'r1 %d,( 2H)!\|)4. 19

(s, 2H); M5 PyRagol\yl) -adrexdFIce827Y0 PBemyxedpitomy madiHepyr azol - 3-yl ) - ( 2-
ht hal en- 25yl - qui lin-4-yl]:ani 11 b-1):. P '

St lar to AULERY QI Hhey®, dpbekiBaY eciod b ats dathir e’ 21031

-283- Metdhod B to afford a whiite solid, .np 327-328C, "H NVMR (DvsO) 8

-0.05-0.07 (2H, m), 0.50-0.68 (2H, m),_1.28-1.40 (1H, 5.68 (1H, s),

7.40-7.50 ((zmmizl_%-fﬂﬁ?ﬂﬂ%ﬁ?ﬂidg)ﬂlﬁvbl%’m)('iﬁa,bﬂ#)ﬁ??séxEe( #s ?éH n,

8.64 (1H, d), paed A-Wri%)o[#%-'d%{ﬂhhdﬁqiﬂ](ﬁ@-iﬂ)ch 23g-1595, 1575,
1554, 1508, 1480, 1410, 1385, 1320, 1254, 1240,” 122, 1166, 830, 819, 758;

M5 394. 4 (MrByragsebrpiydl)ranioe NEdny B3P Prepaxsd 3ny|d) memaneapht hal en-2- 10
yl oxy) - qui nazel i $-.4- ]IE@_m' | lah-.2).; A e l,l.{ar to the
above descri ég#%’?h%% tg%%#obgsg%iggégﬁ%é% g’oﬁ%,qg%ﬁ%z%g% "H NWR
(DVMSO &a.62 (3H, :
' Example 163 (6-Benzyl-2-phenylamino-5,6,7,8 -tétrah_ydro-
pyrido([4,3-4] pyfimidin-é-yl) - (S-methyl-2H-pyrazol-3-yl) -
amine (IIc-84): Prepared in a manner similar to the above
described Method C; MS 411.9 (M+H)*

15’
ﬁample 164 (5.-Hethyl-2H-pyrazol-3-y1) - (2-pheny1a:ﬁino-
5,6,7,8-tetrahydro-pyrido[3,4-d] pyrimidin-4-yI) -amine
{(IIc-85): Prepared in a manner similar to the above
described Method C; MS 322.3 (M+H)®

20

Exaiuple 165 i2-(4-Cyanomethylphenylamino) -quinazolin-4-
yl] - (1B-pyrazolo[3,4-blpyridin-3-yl)-amine (ILc-86):

Prepared in a manner similar to the above described
Method A to afford an off-white solid; H NMR (DMSO) &

25 13.65 (s, 1H), 12.82 (br. s, 1H), 11.69 (br. g, 1H), 8.55
(¢4, 2H), 8.12 (4, 1H), 7.88 (m, 1H), 7.66 (m, 1H), 7.50
(m, 1H), 7.30 (m, 2H), 7.09 {m, 1H), 6.94 (m, 2H), 3.89
(s, 2H); MS 393.1 (M+H)". ‘

30 Example 166 [2- (4-(‘.‘yanobenzylamiﬁo) ~quinazolin-4-yl] - (:I.H:
pyrazolo[3,4-blpyridin-3-yl)-amine (IIc-87): Prepared in

a manner similar to the above described Method A to

afford an off-white solid; H NMR (DMSO) & 13.68 (s, 1H),



s), 5.65 (1H, s), 7.96 (2H, br s), 7.55 (3H, d), 7.76 (2H n), 7.92 (1H,
d), 8.00 (2H, m), 8.58 (1H, d), 10.56 15 (1H, s), 11.99 (1H s); IR (solid)
1625, 1601 1571 1556, 1479, 1377, 1315, 1250, 1236, 1210, 1159 MBSIP 1075
368. 7( M+ e 172 (5- Met hyl - 2H pyrazol - 3-yl ) - (2- pheno 5y

qui nazol i Q1 a| ne (11b-3): Prepared in a manner si M4 “ﬂ’é“‘t”he above
descri bed I\/Ethod Bto afford a tan solid, np 287-290C, 1H NWVR (DVSO) 8 2.10
(3H, s), 5.92 (1H, s), 7.23 (2H, d), -38%9(1H t) 738(1H t), 7.46- 7.53
(3H m, 7.85 (1H t), (1H, d),. 10.55. 11 (111, 8); IR
(sol i d) 162212'1%2(1”2157’2 15.‘25 611489 0tbr 4 7 1 45& 5%46) iﬂiﬁ 8006 1249,
1200, 1172, #458mNB m, 2H), 6. 86
(S-Q/clopropI-gll-ll-!pr'7a:z)!’(1§£l8 8(3&@{2(5 6‘7'%:4 696 { )

t et rahydr onaém ﬂéﬂen-‘lz-zﬁl dRy) 28Li MEAIh-U- M) Ami ne (XI'b-4): Prepared in a
manner simlar to the above described Method Bto afford a solid, np
277-279C, 1H NMR 21 SU 285 WD 02/ 062789 PCT/ US01/51031 -284 (DvBO 6

0. 40-0. 56 ( Zkample (L630-12-26- QMOm)thyﬂlpbbn‘yJ.&itianquh)azﬂM 83 (4H, m,

5.88 (IN, 5. 96 H, 7.58 (1H d),
7.76 ElH, 8)1513 P‘%&‘q(“ﬂﬁ ('3? iﬁ‘gg%?ﬂ'(%w’f a‘“if2? ééi ?é’lé)ﬁ%éﬁﬁi%‘fg(golid))
1731, 1641, &bl manketOsiddlsr dd Fhe e H@%@:ribéaﬁﬂetﬂ&i’r(h k240, 880,

831, 812, 776, 758. M5 398.4 (MtH)' Exanple 174

(5- Oycl opr opaiEctd @y vbise- oid; ['2 MR {BMED) phetindd) -(gui AlYol Lh-81yl ] - ani ne
(1'l'b-5): Pre ared, 1 Si boyeg, d d Method B to
Citora an of Bhie D, Jo ke "B 46%1'H%Nt'|§% (Bre) s 7 5% o5, b (2H M,

0.89-0.96 (2 M7.67 1&, 118L, (‘i1H58 mt, 1:4)40 7(6, (8), 1\ 827 (48H (&), 7.03 (1H,
d), 7.08 (1H_.s),

1H), '"7.14 (m, 2H), 6.85 (44, 3H), 3.88 (s, 2H); MS 410.1

(M+H)*.

Example 168 [2-(4-Cyanophenylaminoj-quinazclin-#-yl]-(1H=
15 indazol-3-yl)-amine (IIc-89): Prepared in a manner
similar to the above described Method A to afford a white

solid; H NMR (DMSO) & 13.14 (s, 1H), 11.31 (br. s, 1H),

10.51 (br. s, 1H), 8.59 (d, 1H), 7.91 (t, 1H), 7.65 (d,

3H), 7.56 (t, 1H), 7.50 {m, 2H), 7.45 (dd,- ), 7.26 (4,
20 2H), 7.08 (t, 1H); MS 378.2 (M+H)",

Bxample 169 [2-(4-Cyanobenzylamino)-quinazolin-4-yl]- (18-
indazol-3-yl) -amine (IIc-90): Prepared in a manner
similar to the above described Method A to afford a white

25 solid; ’H NMR (DMSO) § 13.12 (s, 1H), 12.91 (br. s, 1H),
11.60 (br. s, 1H), 8.57 (d, 1H), 7.91 (t, 1H), 7.63 (4,
1H), 7.55 (m,5H), 7.38 (t, 1H), 6.89 (t, 1H), 6.84 (br.
d, 2H), 4.19 (s, 2H); MS 392.2 (MsH)*.

30 Example 170 (5-Cyclopropyl-2H-pyrazol-3-yl)-[2-
(naphthalen-2-yloxy) -quinazolin-4-yl] -amine (IIb-1):

Prepared in a manner similar to the above déscribed



7.15(1H, d), 7.35-7.46 (2H, nm), 7.58 (1H, d), 7.78 (1H, 151t), 8.62 (1H,

d), 10.58 (1H, s), 12.25 (1H, s); IR (solid) 1622, 1604, 1576, 1557, 1483,
1419, 1381, 1319, 1253, 1189, 1158, 997, 842,,789, 763; M 358.4 (yﬁﬁbngﬁ
Example 1 Met hoxyphenoxy) - qU|nazoI|n 4-yl]1-(5- 2

met hyl - z@? é@%ﬁES yl)-amne (I1b-6): Prepared in a nanﬁgpugpﬁ¥¢%r to the
above descrlbed Method B to afford a white solid, np 277-278C, 1H NMWR
(DVBO) S 2. 15 (3H s) 3.78 (3H, s), @866 (1H, s), 6.77-6.90 (3H, m,
7.30-7.41 52 1H d, 7.70 (1H, t), 8.59 (1H, , 10.57 25 (1H,
s), 12.10 (met $Fs fo¥pitegeslidp iy 323B5R8° g Mb6, 1430,
1373, 1316, %)ﬁﬁg?%]é %1]015146207 946, mﬂ) 45@_1:113 68 g&H N§)34§ ji\/ﬁw Exanpl e

176 (2-(3, 4- ienoxy) - qui nazo

(5- et hyl - 2H{px} asp) éisd)ems)e @.4b=-7)s0 P(zmarnﬂd, Imam~meme(3m mlar to

t he above described Method B to afford an of f-wh solid, np 277-278C, 1H
NVR (DIVISO) smp, 06- PA-Hi - ('331-\Aﬁ)ozi768§7%90$>dﬁ%s@/:5f0§f (3Bgd) (3H, s), 3.70
(3H, s), 8.7 9 7 1 0 (1H, a), 7.00
(1H, d), 7. 3§O7§§5(%Hé 8112(96’1 (élhiH d)]%:{?@;?%1 d HGF?H 1%9? 8.63 (1H,. d),
10.55 (1H, 357512155§(|I50&a)1489R 1430) d)38%526,320603,258576246, 1557, 1509,

1029, 965, BALTcHee ARSI TS S5 B (Rt Wil e 177

[ 2- (Benao] 1, 3]dioxo| 5-yl oxy) - qui nasol i n-4- 10

1o the ZEECZ' e AR LN TS E R A TR

(dec.),; déd Pidnakodih3 43 aﬁinﬁ bry -1y, - SP)nep@:@a (iaHa s), 6.69
(1H, d), 6. (19, s),,6.98 (14, d)- 39 (1H, tﬁ 53
manner similar to the above descrlbed ethod B to afford

a pale brown solid, mp >300°C; *H NMR (DMSO) § 1.62 (3H,
s), 5.65 (1H, s), 7.96 (2H, br s8), 7.55 (3H, d), 7.76
(28, w), 7.92 (1H, 4), 8.00 (2H, m), 8.58 {1H, d), 10.56

15 (iH, s8), 11.99 (1H, s); IR (solid) 1625, 1601, 1571,
1556, 1479, 1377, 1315, 1250, 1236, 1210, 1159; MS
368.7(M+H)"

Example 172 (5-Methyl-2E-pyrazol-3-yl) - (2-pheénoxy-

.20 quinazolin-4-yl) -amine (IIb-3): Prepared in a manner
similar to the above described Method B to afford a tan
solid, mp 287-290°C; H NMR (DMSO) § 2.10 (3H, 8), 5.92
(1H, s), 7.23 (2H, d), 7.29 (1K, t), 7.38 (1H, t), 7.46-
7.53 (3H, m), 7.85 (1H, t), 8.58 (1H, d), 10.55 (iH, =),

25 12.11 (1H, s); IR (solid) 1622, 1602, 1572, 1556, 1542,
1477, 1454, 1402, 1373, 1316, 1249, 1200, 1172, 1158; MS
318.3(M+H)"*

Example 173 (5-Cyclopropyl-28-pyrazol-3-yl)-[2-(5,6,7,8-
30 tetrahydronaphthalen-2-yloxy)-quinazolin-4-yl] -amine

(IIb-4): Prepared in a manner similar to the above
described Method B to afford a solid, mp 277-279°C; 'H NMR



15 (1H, d), 7.70 (1Ht), 8.58 (1H, d), 10.59 (1H, S); IR (solid) .1602,
1577, 1538, 1508, 1499, 1481, 1455, 1401, 1377, 1323, 1251, 1241, 1169, ...
1121, 1038, 1022, 951, 935, 863, 813, 752; Ms 362.4 (M+H)4 20 ExaErﬁ)ISe 178
[ 2- (3- Xet hoxycar bonyl phenoxy) - qui naaol i n-4- '

yl]-(5- rret ¥ yrasol -3-yl)-amine (11b-9): Prepared i FCTUSHEMRL: sinilar
to the above described Method B to afford an off-white solid, np 269-270C,
"K NW\VR (DMSO) S 2.05 (3H, s), 3.90 (3e#B4s), 5.88 (1H, a), 7.00-7.90 (7H,
25 n), 8.50-8.65 (131, m, 10.65 (1H, a); IR (solid) 1722, 1626, 1605, 1578,
1559, 1507, (M) H3v84041G15Q GZBZm) ABIB9- m255, (22049) 1 1B%1-00%F, 1021,
990, 869, 84 75 ; 362, 4 30 Exa 179

(5- Cycl opropé‘%H png/EBF 383 W%Q m’p’héh(%&/ thP quf n8&of i %£ 431 - ani ne
(lid-1): Pr qnareﬂllzn (m rrapnev 9 N1 )t,0 7. l8g q@ﬁvedﬂeswwe(chmet hod C to
afford a pale yeI | ow solid g{) 265-267C;, '"H N g O S W 02/ 062789
21SP2' ~5 P USR5 1381 dbeelo B47(XHsn) 120203(18H 8hy IR 87 (1H, ),

5.19 (2H S) 5 0- 3 , [1.54
G 57 7ot agath Jeef) a@rdrabddt Bds Mol Prde SUEED " i
S); IVB 358 A 36d;H134D, Exaap) e8aB0 2 B2yl d7¢revhy} -MSi he.a | (MDY ) - ( 5-
cycl opropyl - 2Hpyrazol -3-yl)-amine (11d-2): Prepared in a manner simlar to
t he above described Method Cto afford a white solid, nmp 211-213C, 1H NWR
(DMBO) 8 06% tr)m 15- Gy loprtpy IN2.H- bﬁﬁzbllrb-ﬂ1 Etzﬁea-(ZH, s), 4.68

(1R s), )7%331%%}? aflz,p;f(:zIb 5) Pre :—ire% 61 (1K

m, 10.41
10 in a manner similar to the above described Method B to

afford an off-white solid, mp 283-284°C; H NMR (DMSO) &
0.49-0.53 (2H, m), 0.89-0.96 (2H, wm), 1.72-1.81 (1H, m),
2.40 (3H, 8), 5.82 (1H, s), 7.03 (1H, d), 7.08 (1H, 8),
7.15' (1H, d), 7.35-7.46 (2H, m), 7.58 (1H, d), 7.78 (1H,
15 t), 8.62 (1H, d), 10.58 (1H, s), 12.25 (1H, s); IR
(solid) 1622, 1604, 1576, 1557, 1483, 1419, 1381, 1319,
.1253, 1189, 1158, 997, 842, 789, 763; MS 358.4 (MiH)®

Bxample 175 [2- (3.-Hethoxyphenoxy) -quinazolin-4-yl} - (5-

20 mthyl-:H—p}ra:ol-B-yl) -amine (IIb-6): Prepared in a
manner gimilar to the above. described Method B to afford
a white solid, mp 277-278°C; 'H NMR (DMSO) & 2.15 (3H, s),
3.78 (3H, &), 6.00 (1H, s8), 6.77-6.90 (3H, m),‘7.30-7.41
(2H, m), 7.%52 (1H, d), 7.70 (1H, t), 8.59 (iH, d), 10.57

25 (1H; 8}, 12.10 (1H, s); IR (solid) 1623, 1603, 1575,

| 1556, 1487, 1456, 1430, 1373, 1316, 1253, 1192, 1li4a2,
1046, 1022, 833, 760; MS 348.4 {M+H)*

Example 176 [2- (3.4-Dimethoxfphenoxy) -quinazolin-4-yl] -
30 (5-methyl-2E-pyrazol-3-yl)-amine (IIb-7): Prepared in a

manner similar to the above described Method B to afford

an off-white solid, mp 277-278°C; 'H NMR (DMSO) & 2.09



Exanpl e 181 (2-Benzyl - qui nazolin-4-yl)-(5-cyclopropyl-2H 15

pyrazol -3-yl)-amne (11d-3): Prepared in a manner simlar to the above
described Method D to afford a white solid, np 219-221C, 1H NWR (@WS@P 85
0.66 (2H, (2H, m, 1.87 (1H, m, 4.11 (2H, s),

7.20-7.50"?%!11""9‘2 _7.71-7.79 (2H, M), 8.55 . (1H m, P‘g’i’%ﬁﬁfi"’% 12.15
20 (1H, s);' Ms 342.7 (N%H) Exanpl e 182

(5- Cycl opropyl - 2H pyr azol - 3-yl ) - (2- metB$E- qui nazol i n-4-yl)-amine. (11d-4):
Prepared in a manner sim|ar to the above described nethod Cto afford a

white 25 sol (3, ) 280-HdEH, 18) N\VR- [DVEY: )2, $1- 983H1Hs) 8) 2. §473(3H, s),

6.73 (1H, 2 1 1,08 H, 31,94, {dH s),
12.65((1H, .S) ;TR%oﬁ)d) 3 6% g6§b6 916%‘2,&%%7@'1@?,5 h%% (%’9, 2)68; VB
240. 4 (MrH) mBD E@amm{.lsn (zﬁ(m ThT®r blhe mixy Aoty | (LEG, @) 8, DO. 55

tetrahydro-5 cI | t r -3-yl)-smne
(1105 probdbf On 5 AR, Bl IR, B eBbnatsne V)

PCT/ U801/§31018§57,2&75(I§), tﬂnlabmuesdeuusbemmt har2C ua1sffozgoa white solid;
1H NVR (DVBSQO) 81.58 (2H, ?@ 2H, m), 2.20 (3H, s), 2.90
(2H, m), 3.0822BH 1385, 31 (éﬁ535)112%: 1159?(91:H9€§3r 835158034, d), 7.40 (2H,
d), 10.25 (1#1?] 70193, ME 634 (R4 Exanpl e 184

[2-(4-Chloro enoxynethyl)-S 6,7,

t etrahydro- qui nazol i n-4-ylI-(5- rrethyl 2H-pyrazol -3-yl)- amne (11d-6):

P d 1 b t fford
whi Lo sol | DR X2 A3 Tach g o Rakor D5 JaRG S8R 8gu s 0 1101 € @
obscured)q 2y¥H- (5-34thyl-2H-pyradel-3)ylo-ddnel HITbN8)7. BSepmdcb)n 7 35
2H, d 9. 80 IH br 5
E 5-Cy C|) opr Op§7| rs)a'i.‘md.:Y% ?78) gflé I_t.D)ve escrl%rgg ?&e%ﬁod B to

afford_an off-white solid, mp 296-299°C {(dec.); 'H NMR

(DMSO) & 2.13 (3H, 8), 6.05 (1H, s), 6.09 (2H, 8), 6.69
. (1H, d), 6.90 (1H, s), 6.98 (1H, d), 7.39 (1H, t), 7.53
15 (1H, d), 7.70 (1H,t), 8.58 (1H, d), 10.59 (1H, s); IR
{solid) 1602, 1577, 1538, 1508, 1459, 1481, 1455, 1401,
1377, 1323, 1251, 1241, 1169, 1121, 1038, 1022, 951, 935,
863, 813, 752; MS 362.4 (M+H)*

20 EBxample 178 [2-(3 -Hethoxycarbonylphenoxy). -quinazolin-4-
-y¥1l] - {5-methyl-2H-pyrazol-3-yl) -amine (IIb-9): Prepared in -

a manner gimilar tc the above described Method B to

afford an off-wh‘it_é solid, mp 269-270°C; H NMR (DMSO) &
2.05 (3H, s), 3.90 (3H, s), 5.88 (1H, s), 7.00-7.90 (7H,

25 m), 8.50-8.65 (1H, m), 10.65 (1H, s); IR (solid) 1722,
1626, 1605, 1578, 1559, 1507, 1429, 1378, 1317, 1282,
1272, 1255, 1204, 1185, 1096, 1021, 990, 869, 841, 758;
MS 362.4 (M+H)* '

30 - Example 179 (5-Cyclopropyl-2H-pyrazol-3-yl)-(2-
phenoxymethyl-quinazolin-4~-yl) ~amine (IId-1): Prepared in
a manner similar - to the above described Method C to

afford a pale yellow solid, mp 265-267°C; 'H NMR {(DMSO) &



(napht al en- 2-yl sul fanyl ) - 6- phenyl pyrim din-4-yll-amno (llia-1): Prepared
in a manner simlar to the above described Method L to afford a white
solid, nmp 233-234C;, 1H NWR (DMSO S 0.21 (2H, br s), 0.56 (2H, br 2), rgl_;wn
20 (1H, br (g 5.35 (1H, br a), 7.02 (1H, br s), 7.49 (3H, r}l) - 7.%9 L2H™
M, 7.73 MOHLI7 783 (2H, m) , 8.02 (3H, n), 8 30 (RETHOSHEI01 (| H,
s), 11.75 (1H, br s); IR (solid); M 436.7(M+tH)' 25 Exanple 186

(5- Cycl opropyl - 2H=pyr azol - 3-yl )-[ 2- (3-286-

met hoxycar bonyl - phenyl yl sul f anyl ) - 6- phenyl pyrim din-4- yil-amne (Illa-2):
Prepared in @-&&nfRHE, Mni 10293t éZHhem?: bt el es®i-b8d 1ReRBd ®)to afford a
white solid, 126+ y 1 R, ( S Q.52 (b2H : 87 {2H, m, 1.69
30 (1H . & B ?@h %?’5.57%11!,’%@%’.d@'(%l—'l?%b?'g}), (9934‘5ft3H, m, 7.67
(IH, m, 7.87.%2H1H) m)7. 94741#.88) (2R oy P £:63 WDH)2Mm)621894PCIIH)SOL/ 51031
-288- 8.09 (1H m, 8.23 H.,.m,. 10.07 (1H s 11.94 (1H, S); IR (solid);
VB 444. 7( MHRE %(aﬂﬁ'&%léghwbﬁ Qhro‘&'i?o%éﬁ-‘lzr‘r")p‘%)azo| -3-yl)-(2 5

(napht halegen- 2-yl sal fanyl ) -pyrim di n-4-yl]-amine (llia-3): Prepared in a
manner simlar to the above described Method L to afford a white solid, np

248-250C; 1HExample (3890)(2gBgnzyleyymehykiquinagslinsd-gil) sf5-0.94 (1H, br
m, 5.31 (1 25 8wl Vs 3l . - 99- 8, 03 (4H,
M. 8.25 (1?"?%‘,"%".*’34& ??H" ilis%‘fg%l.ﬁ%“( 1%,7:[”%?@313 ;H) [ ?f?ggf%?;%
360. 7( MrH) + tixamest 31384 ag5t6y the pabpye -Rsqiberio Me8hpl) €] Bp6afford
di met hyl - 2- (napht hal en-2-yl sul f anyl ) - pyr,i m di n-4-yl 5 amne (llla-4):
Prepared in & ‘ﬁlﬁ‘rﬁ'f'erscaiiﬁi'l op ?B%f%%%"a‘gbvg NHBS&PM%%L %/é}'kﬁﬂj 2H o4 ford .a
‘("q:_lt es)sq|d d, o 'go >&ACrm) 1 H1 . BER(ABPMED) , & Gal4262He) ) 4. 8843162y 4) . 0. 78

B 6.71 (1H, 8), 7.28-7.54 (6H, m), 7.76-7.81 (2H, m), 8.61

(1H, m), 10.41 (1H, s), 12.19 (1H, s); MS 372.3 (M+H)®

Example 181 (2-Benzyl-quinazolin-4-yl)-(5-cyeclopropyl-28-

15 pyrazol-3-yl)-amine (IId-3): Prepared in a mamner similar
to the above described Method D to afford a white solid,
mp 219-221°C; II.i NMR (DMSO) & 0.66 (21.1, m), 0.95 (2H, m),
1.87 (lH,. m), 4.11 (2H, 8), 6.31 (1H, s8), 7.20-7.50 (6H,
m) , "7.'71-7.79 (2H, m), 8.55 (1H, m), 10.27 (1H, s), 12.15
20 (1K, s); MS 342.7 (M+H)® L

Example 182 (5-Cyclopropyl-2H-pyrazol-3-yl)-(2-methyl-
quinazolin-é;yl) -amine . (IId-4) : Prepared in a manner
similar to the above described Method C to afford a white

25 solid, mp 289-290°C; 'H NMR (DMSO) & 2.31 (3H, s), 2.71
- (3H, s), 6.73 (1H, s), 7.75 (2H, q), 8.04 (1H, t), 8.82
(18, s), 11.94 (1H, s), 12.65 (1H,.s); IR (solid) 3266,
1636, 1607, 1579, 1479, 1407, 769, 668; MS 240.4 (M+H)®

30 Example 183 [2-(4-Chlorophenoxymethyl)-6,7,8,9-
' tetrahydro-5H-cycloheptapyrimidin-4-yl] - (5-methyl-25-

pyrazol-3-yl) -amine (IId-5): Prepared in a manner similar



2.05 (3H, s), 2.27 (3H, s), 5.26 (1H, s), 7.60 (3H, d), 7.99 (3H d), 8.21
(1H, s), 8.66 (1H,, s), 11.60 (1H, s); 20 IR (solid) 1560, 1508, 1478, 1288,
1176, 1109, 994, 809, 740, 669; M 388.7(MH)+ Exanpl e 189 71 56P 2093
(5-Cycl opropyl - 2H pyrasol - 3-yl ) -[ 5- net hyl - 2-

(naphtha|8ﬁf 1627891 f anyl ) - pyri ni di n-4-yl ] -ani ne (XXl a-5)PCTBHVB3hared in a
manner simlar to the above described Method L to afford a white solid, np
197C, 1H NWR (DMSO) 8 0.21 (2H, d), @2&1-(2H, d), 0.78 (1H, s), 2.08 (3H,
s), 5.40 (1H, s), 7.57 (2H, d), 7.62 (1H, d), 7.92 (1H, s), 7.97 O\, d),
8.22 (1H, s)to &hegabome dpscribed Metihod ) t80 afRofdohi Whitler 3W1ith83, 1563,

1488, 1460, ,1364 234 6,_ 808. 656; M5 374.2(MtH)+ 21 SrLP f~5 WO
02/ 062789 PCH 1481 %E%%ﬁ%&é8§@ %%%nﬁﬁe 1088 (28, m L6 G w
(5-Cycl opr opy! ra3ol 23g9y/! 6yvet Ry lgp2- i
( napht hal en%-ﬁ%%aﬁif)?p?gi zn%}(ij'l rﬁ ?Y]Ozogrgzﬁé ?? [ i g-%?: (25H|5r es;%ér ed in a
manner si m learst d1HhesdbhoVelle$zH, hd Weulood2H,t d) af Lorzk a(1shi ter)sol id, np
232C, 1H_N ( O% g 0 #5 (2H,. s), .0.51"(2H, s'), 0.92 (1H, s), 2.20 (3H,
a), 5.2251M 5?5- BYFBL - s), 7.67(1H, d), 7.98(3H, s), 8.24 (1H, s),
9.79(1H, s), 11.60(1H, s); IR (solid) 1586, 1508.7, 1485, 1282, 1180, 815,
788, 744,674, 666;. M 374. ZS 14+H)' 10 Exanple 191 i
(5- Cycl opr ofifiampliend 84 iR - £4 y¥hlqrpphenoxymethyl) -5,6,7, 8-
(mor phol i n- 4, a S1yre- &vay! f@n L by B P s n ne .
(I'1la-7): Té%%%g%igoﬁh%?a%; 4, G-NtY?':jc h(f%oiﬁcl?);‘):;]}?ixmhg}ﬂg 3%‘(’)%%%?%. 27 mol)
and 3-anm noamine d¥ZHop) opFrenaredlia @08nmgr Similanvty the @Ebome( 10 nl)
was addeqd trjeth ' 6njf L, 7 an B ! i Lxture was
sti rredﬁgor dfgch%hgg glgtfraégng: &A‘ af%o%:‘d gmv)iiﬁte goii‘&, I-le% ?BMEI)S(

51.80 (4H, wm), 2.15 (3H, 8), 2.55 (2H, m obscured), 2.75

(2H, m), 5.25 (2H, s), 6.12 (1H, &), 7.08 (2H, 4), 7.35
(28, d), 9.80 (1H, br); MS 370.2 (M:H)*..

15 Example 185 (5-Cyclopropyl-2H-pyrazol-3-yl)-[2-

{(naphtalen-2 -ylgulfanyl) -6 -phe_nylpyrimic_iin-dl -yl] -amine
(ITIIa-1): Prepared in a manner similar to the above
described Method L to afford a white solid, mp 233-2§4°c,-
' NMR (DMSO) § 0.21 (2H, br s), 0.56 (2H, br s), 1.17

20 (1H, br m}, 5.3_5 (1H, br 8), 7.02 (1H, br s), 7.49 (3H,
m), 7.59 (2H, m), 7.73 (iH, d), 7.88 (2H, m), 8.02 (3H,
‘w),-8.30 (1H, m}, 10.01 (1H, s), 11.75 (1H, br s); IR
(solid); MS 436.7(M+H)* |

25 Example 186 (S-Cyclopropyl-zﬂ-'pyra.zoll-é-yl)_- [2- (3~
nethoxycarbonﬂ. -phenylylsulfanyl) -6-phenylpyrimidin-4-
yl] -amine (1ITa-2) : Prepared in a manner similar to the .
above described Method L to afford a white s;:lid, mp 126-

129°C; H NMR (DMSO) § 0.52 (2H, m), 0.87 (2H, m), 1.69
30 (1H, m), 3.87 (3H, s), 5.47 (1H, s), 7.03 (1H, br s),
7.49 (3H, m), 7.67 (1H, m), 7.87 (2H, m), 7.94 (1H, m),



tenperature. The sol vent was evaporated and the residue was purified by

fl ash chromat ography (Si 2, Hexane/ AcOEt 20 gradient) to afford

(5 cycl opropyl - 2H-pyrazol -3-yl)-(2,.6- dichloropyrimdin-4-yl)-am ng{G70353
80% . To a solution of (5 cycl opropyl 2H pyrazol - 3-

yI) (2, 6- QW2 BDyrini din-4-yl)-anmine (211 ny, 0.781 nkfol/yser/s51031

and. 2- napht hal enethiol (125 ng, 0.781 mmol) in 25 tert-butanol (5 nL) was

added triethylamne (174 L, 1.25 nmot2eend the resulting m xture was heated

at ref lux for 15 hours. The reaction m xture was cooled to room

t enper at ur e &P PR, Mlon8d2BefWkemlet A . OFc il e sAnd1llafticGUR, MAHCO3. The

organi c | ay e W Lne.+ 30 dried over MgSH4 and concentrated in
vacuo. The r V\% sglgu#'? Qh%@ flash chronmat ography (Si 2, Hexane/ AcoEt

gradient) to afford [6-chloro-2- (napht haI en-2 WD 02/ 062789 PCT/ US01/ 51031

215 .-290- ylsulf - I -2H | - 3-
Vi)~ 2 ne. RIS DY RV P SRHI b B At e T
yl sul fangl ) - @aﬁﬂwlwzywaﬁifmﬁp&rﬁqﬂiaa&-w iohm§ne5(ﬂﬁa- mne (70

ng, 1.78.10- was di ssol ved--i n nor phol i ne and the m xture
heat ed at lmmedlan BRomabBner wimidlar o e @b@p@r deequabﬁﬂt he residue was

Cor 0, o S L HR RERSE AR € AR, kG pal A0 TR 88,75 G 1T
(1H, 2xm, 3oMsd)218, onki (218, Gk (HH, orr)ss 5238 Brlh) ( 26l 9dr (1M, b?: 55-7. 66

(3H, n), 7.95-8.02 (3H m, 8.19 and 8.23 (IN, 2xs)7 9.28 and 9.31 (1H,
oxbr s). 1101 &ndl1i184 PE¥HE) px6y55)(1H, Rb(rséﬂudj? S57NB- 46.5(3R MY 15

10 7.99-8.03 (4H, m)}, 8.25 (1H, s), 9.94 (1H, s), 11.75 (1H,
br 8); IR (solid); MS 360.7 (M+H)"

Example 188 (Q-cYclopropyl—ZH-pyrazol-B-yl) -[5,6-
dimethyl-2- (naphthalen-2-ylsulfanyl)-pyrimidin-4-yl} -

15 amine (IXIa-4): Prepared in a manner similar’to the above
described Method L to afford a white solid, mp >270°C; H

NMR (DMSO) & 0.14 (2H, d), 0.45 (2H, d), 0.78 (1H, s),
2.05 (3H, s), 2.27 (3H, 8), 5.26 (1H, s), 7.60 (3H, 4},
7.99 (3H, d), 8.21 (1H, s), 8.66 (1H, s), 11.60 (1H, s);

20 IR (solid) 1560, 1508, 1478, 1288, 1176, 1109, 994, 809,
740, 669; MS 388.7(M+H)"*

Example 189 {(5-Cyclopropyl-2H-pyrazol-3-yl)-[5-methyl-2-

(naphthalen-2-ylsulfanyl) -pyrimidin-4-yl] -amine (IXIa-5):
25 Prepared in a manner similar to the above described

Method L to afford a white solid, mp 197°C; H NMR (DMSO)

§ 0.21 (2K, d), 0.51 (28, d), 0.78 (1H, s), 2.08 (3H, s),
5.40 (1H, s), 7.57 (28, d), 7.62 (1H, d), 7.92 (1%, s),
7.97 (3H, d), 8.22 (1H, s), 8.88 (1H, s), 11.70 (1H, 8);

30 IR (solid) 1738, 1583, 1563, 1488, 1460, 1364, 1234,1216,
808, 656; MS 374.2(M+H)*



Exanpl e 192 (5-Cycl opropyl - 2H pyrazol -3-yl)-[6-(1-

nmet hyl pi perazi n-4-yl)-2-(napht hal en-2-yl sul fanyl)- pyrimdin-4-yl]-w ne
(I'llTa-8): Prepared in a manner substantially simlar to the net hodzlﬂgsgsq
above for 20 conpound I11b-7 to afford a white solid, np 113-115C

(DVBO) 5 WOMMO628Y (4H 4xm), 1.31 and 1.78 (1H, 2xm), ESHUSOLESD 19
(311,.2xs), 2.29 (4H m, 3.35 (2H, m, 3.61 (2H, nm), 5.38-6.20 (2H, br m,
7.5.5-7.66 (3H, m, 7.95-8.02 (3H, mM288-.17 and 8.23 (1H, 2xs), 9.26 and 25
9.32 (1H, 2xbr ss), 11.71 and 11.85 (IN, 2xbr s); IR (solid); M

458. 3( MrH) ' Hxeapilec 1903 (5 66¥Q] Gphpel 1RH-Tyzagb) -2 -Fhhe b hedtdy12-2 -

I | f I di.n-4.vl , 30 ] I 9

Yy aparod 1 h (RARHRRRLSR A AP ERRD e RS v L ek RVt £ o o
Of fwhi L€ SGhidbare 148 BERGr iR RVS@hBaBotd d8kbried 2. 26 (3H, ),
5,09 and 6.31 (IN, 2x br s), 7.03 (3H, s), 7.22 (1H, s 7.59 P 25 21 SEP

2295 WO 02/0‘!?2—78!91 chtpts’éi%éﬁlwh:zm sql;!@, mp, 23280; (HHNMB) (DMSQD (3H, d),
8.28 (1H 3 1, R (sol 0, 1739, 1436,
1365, (1259:5)81?1??’ 13%5; 3%( &) ‘SBEs%gmB:I'%' 1%’2'0 150 3H) o}

[ 6- (2- Met hylsphenyials, ZSIDa'phwatm %g)., 7.67 (1H, d), .98 (3H, s)
yl sul fanyl) é?W|n1d|n -yl ]-(5-nethy I-ZFL raaol - I - am_ne (Illa 10):
Prepared in & 2fardd8 & nmiPaf tGI-Iithes) :ati‘é‘v déégnﬁbd t Rt dd) o. afford a

white solidag 2%1)1?'1:9244%4%#,34 (SiHDM%(a) 41 T 3@‘7 @0 e S) 5. 26

10 and 6.55 S), (TH' d), 7.99
(3H, t), 8. 3@{15!44 2XM+81 Y7 (1H, s), 11.73 (1H br s); IR (solid) 2356,
1615, 1§§2, 1483, 1265, 851, 822, 761; M 424. 0( M+H)

Example 191 (5-Cyclopropyl-2H-pyrazol-3-yl)-[6-

(morpholin-4-yl) -2~ (naphthalen-2-ylsulfanyl) -pyrimidin-4-

yl]} -amine (IITa-7): Tc a solution of 2,4,6-

trichloropyrimidine (600 mg, 3.27 mmol) and 3-amino-5-
.15 cyclopropylpyrazole {403 mg, 3.27 mmol) in EtOH (10 mX)
was added triethylamine (456 pl, 3.27 mmol) and the
reaction mixture was stirred for 15 hours at room
temperature. The solvent was evaporated and the residue
was purified by flash chromatégraphy (Sica,'Hexane/AcoEt
20 gradient) to afford (5-cyclopropyl-2H-pyrazol-3-yl)-(2,6-
dichloropyrimidin-4-yl}-amine (705 mg, 80%).

To a solution of (5-cyclopropyl-2Hprrazol-3-
yl)-(2,6-dichloropyrimidin~4-yl)-amine (211 mg, 0.781
pmol) and,z-naphthalenethiol (125 mg, 0.781 mmol)} in

25 tert-butanol IS mL) was added triethylamine {174 pﬁ, 1.25
mmol) and the resulting mixture was heated at reflux for
15 hours. The reaction mixture was cooled to room
temperature and partitioned between ethyl acetate and
aqueous NaHCO;. The organic layer was washed with brine,

30 dried over MgSO, and concentrated in vacuo. The residue
was purified by flash chromatography (S1i0., Hexane/AcOEt
gradient} to afford [6-chloro-2-(naphthalen-2-



15 Exanpl e 195 [ 2-(4- Acet am do- phenyl sul f anyl ) - 6- phenyl -

pyrimdin-4-yl]-(5-nethyl-2H pyrazol -3-yl)-amne (llla- 11): Prepared in a

manner simlar to the above described Method L to afford a white qk%g,rﬁp

153-155C;, _1H NMR (DVsSO) 8 2.01 (3H, s), 2.08 (3H, s), 5.43 (1H s?, .é%“ZO

(1H, br sYO0/0638% gg (94 n), 10.00 (1H, br s), 10.23 FCHIYSOU§10317 g6 (1H,

br a); M5 417.2(M+H)' Exanple 196 .

(5- Met hyl - 2H pyr aaol - 3-yl ) - (2- ( napht hadsm- 2-

yl sul fanyl)-6-phenyl -pyrimdin-4-yl]-amne (lIlia-12): 25 Prepared in a

manner si m yisulanyd) apywimidhigcdi-ydd - (FechotiopropybfZfbmyrazefi-8e solid, np

237-239C, 1glyg5hi§EWBC» S 1.39 (3H, br s), 5.12 (1H, br s),.6.98 (1H, br

s), 7.50 (3# , 1.62-7.63 (2H, m, 7.72 (1H, d), 7.90 (2H, n), 8.03-8.05

(35 ooy b T Bt e g i (010 1
: ' anmpl e - (A4-isobutyryl yl ani no- phenyl sul f anyl) - 6-

phenyl pyr i w&#&ﬁaw}lr Wn-éwﬁrééowelqum-r?éfﬂrszplﬂ-35 WO

02/ 062789 PCIAU 1 92- gl hlpar dy: Pak g Ped {ENNEr sinmilar to

t he abosg egc?g%ég %géﬁgg %'Eg ngo%%hgn%%?f?%ﬁg?%oggl?%, np 201- 202C, 1H

NMVR (DVSO) ®otrpb&line3 (3 orl) @nd the7misknre)healedmat MA0°F) £o5.3% (1H, br

. 6.93 (1 . 8 78-7.90 (4H. L, .9.99, 10.12 and
i)l 84 (3H,( §°“§£’bf)§5‘% ?%[‘%"sno i”%f( %?78%%%%,%1%8@39 (1‘5%,5‘%5&? 1483, 1332,
1299, 1262, phi2dzied2hy, £1468 chy08aL0888phirtto AEE@MENTa-T0 (Eoang] e 198

[ 6- (4- Xet hyl pi perazin-1-yl)-2-nethylsul fanyl-
Dyri i din- A638) - 8. Arvhpte Helifh amBl JA8y 305G B MR ADMEQ) ;S -Akmed in a

TS )11 b26% LEa CgBY 8, S RRDR g RO 0 ApIGER i e
s), 3.60 (6H, m), 5.38-6.16 (2H, br m}), 7.55-7.66 (3H, m),

7.95-8.02 (3H, m}, 8.19 and 8.23 (1H, 2xs), 9.28 and 9.31

{1H, 2xbr 8), 11.71 and 11.84 {(1H, 2xbr s); IR (s0lid);

MS 445.2(M+H)* '

15

Example 192 (5-Cyelopropyl-2H-pyrazol-3-yl)-[6-(1-

methylpiperazin-4-yl) -2- (naphthalen-2-ylsulfanyl) -

pyrimidin-4-yl] -amine (IXIIa-8): Prepared in a manner

substantially similar to the method describe above for

20 compound IIIb-7 £o afford a white solid, mp 113-115°C; H
NMR (DMSO) § 0.35-0.91 (4H, 4xm), 1.31 and 1.78 (1H,
2xm), 2.17 and 2.19 (3H, 2xs), 2.29 {(4H, m), 3.35 (2H,
m), 3.61 (2H, m), 5.38-6.20 (2H, br m), 7.55-7.66 (3H,
m), 7.95-8.02 (3H, m), 8.17 and 8.23 (1H, 2xs),'9.26 and

25 9.32 (1H, 2xbr s), 11.71 and 11.85 (1H, 2xbr s); IR
(solid); MS 458.3 (M+H)" '

Example 193 [6-(2,6-Dimethylphenyl)-2- (naphthalen-2-
ylsulfanyl)-pyrimidin-4-y1]-(5-metﬂyl-2£=pyrazol-3-yl)-
30 amine (IIIa-S); Prepared in a manner similér to tﬁe above
described Method L to afford an off-white solid, mp'148-
152°C; 1H NMR (DMSO) & 2.10 (6H, s), 2.26 (3H, d), 5.09
and 6.31 (1H, 2x br s), 7.03 (3H, s), 7.22 (1H, &), 7.59



15 3.46 (4H, m, 5.91 (1H, a)., 6.41 (1H, br.s), 9.20 (1H, s), 11.87 (1H,
S); IR (solid); M5 320.3(M+H)' Exanple 199

(5- Met hyl - 2H pyrazol - 3-yl ) - [ 6- phenyl - 2- (4- SPZ 3
propi onyl am no- phenyl sul fanyl ) -pyrinidin-4-yl]-amne 20 (llia-15) Fzr}s :

in a mnneYO8M2T8r to the above described Method L to B¢T/§$‘H/5H’3|bal e pi nk
solid, nmp 204- 206C, 1H MR (DVMSO) S 1.09-1.13 (3H, nm, 2.00 (3H, s),
2.33-2.37 (2H, m., 5.40 (1H, br s), 6-991¢1H, br s), 7.50 (3H m,
7.56-7.58 (2H, m), 7.76-7.78 (2H, m, 7.88 (2H 25 m), 9.99, 10.15 and 11.85
(3H, 3 x br &H, IR (sol6d){1HI6@8, 16293, (L!EBE) 18328 (296, s1A58,931398, 130. 7;
1245, 1203, 19,, 1Q49, .1 004 431..2 Ex e

[2- (- Cycl opf Bariariuliyi AAno80e) 1 1k ‘teerial” Foro, FBs7 £4%s,

phenyl sul f anyi¢s S-xdwny iRy, rrndns 4nsl4sd.55(rmlﬂwl -2H pyrazol - 3-yl')-am ne
(I'1'1a-16): Prepared in a manner simlar to the above described Method L to

afford an of f 21SLP225 WD 02/ 062789 PCT/ USOL/ 51031 -293 white solid, np
253- 255C; 1 8 . 2.00 (3H s),
SR 0N o EXMBIENHD 1§ 1Rk bniiohdiln) ) (paphineddy-gl, 2, 00 (51 ©)
7.76- 7.78 (gHeulfianyl)spyrimidin-4oyDb (ﬂmethyanamwsaz@w-ﬂ)& X br s)
IR (solid) 1 1 573, 1537, _ 1495, 14 405, 1390,
1312, 1254, % aﬁ%;’}gﬁ%’iﬁé e “?"z’fﬁogmégﬁ 2 68 2( MrH) °
Exanpl e 201 éﬁod&ﬂdssdnBHdpueahca B-yb )affidrdpberplite- E41idP mp 211-

(propane-| -sul f onyl am no) enyl sul fanyl]-pyrinmidin-4 yl}-amne (Ilia-17):
Pr epar ed |n AL4incH BMRy f&ﬂ % & He 41aK3He @Ibsc?ﬁdéd(:ﬁbt dd E-B6-afford an

of f - whl 5 ) t (2H, m,
2.12 (3 A'Es‘ijl‘ifrg[(}’zlﬁ 24 g’égérmwe’%q@o T§(2H %5?5 g7"’49 , s), 7.59
(2H, d), 7 8511(,2}@) ST SBO(BH (&H, #&r30 (1H, s8), 9. 97 (1H, 8), 11.73

(1H, br 8); IR (solid) 2356, 1615, 1582, 1483, 1265, 851,

822, 761; MS 424.0(M+H)"*

15 ‘Exat;nple 155 [2-(4-Acetamido-plienylsul fanyl) -6-phenyl-
pyrimidin-4-yl] - (5-methyl-2H-pyrazol-3-yl) -amine (IIIa-
11) : Prepared in a manner similar to the above described
Method L to afford a white solid, mp 153-155°C; H NMR

(DMSO) & 2.01 (3H, s), 2.08 (3H, &), 5.43 (1H, s), 6.96
20 (1H, br s), 7.49-7.88 (9H, m), 10.00 (1H, br s}, 10.23
(1€, s), 11.86 (1H, br s); MS 417.2(M+H)*

Example 196 (5-Methyl-2H-pyrazol-3-yl)-[2- (naphthalen-2-
ylsulfanyl) -6-phenyl-pyrimidin-4-yl] -amine (IIIa-12):

25 Prepared in a manner similar to the above described
Method I to afford a white solid, mp 237-239°C; H NMR

(DMSO) & 1.39 (3H, br s8), 5.12 (1H, br s),. 6.98 (1H, br

s), 7.50 (3H, m), 7.62-7.63 (2H, m), 7.72 (iH, d), 7.90

(2H, m), 8.03-8.05 (3H, m), 8.31 (1H, s), 10.00 (1H, s),
30 11.73 (1H, br 8); IR (solid) ; MS 410.2(M+H)*

Example 197 [2- (4-Iscbutyrylylamino-phenylsulfanyl)-6-

phenylpyrimidin-4-yl] - (S-methyl-28-pyrazol-3-yl)-amine



s), 10.16 (1H, s), 12.05 (1H, br s); IR (solid) 1628, 1587, 1545, 1525,
1496, 1455, 1311, 1255, 1236, 1212, 1186, 1140, 1032, 1001, 934; M

481. 2(M+H)' 20 Exanpl e 202 [ 2- (4- Et hanesul f onyl am no- pheayl sul fany} ) 56 2555
phenyl - pyri m din-4-yl]-(5-nethyl -2H pyrazol - 3-yl ) -am ne II|a 1 Pr epar ed
in a mnnYOYMB%r "to the above described Method L to "ff8§odl550 i)al e yell ow
solid, nmp 251- 254C, 1H NWR (DMSO 8 1.21 (3H, t), 2.12 (3H,s), 3.15 25 (2H,
q), 5.59 (1H, s), 7.32 (2H, d), 7.49 €3BR-s), 7.57 (2H, d), 7.85 (2H, s),
9.99 (1H, br s), 10.15 (1H, br s), 11.90 (111, br s); IR (solid) 1621,

1585, 1542, (EPTa-13loPrepassd in1s mamssr sigdar teptheoabove 033, 1002,

932; M5 467 03 4- 6- (2_
met hyI phenyl%é%%ﬁbn?dg?‘n%%@}" %é %%:ﬁg ?ﬁ%famzo%%ggﬁé%ﬁa%y %%5 WO

02/ 062785 PCI63ke; /1NRR (o) BrinesLhlha- 18, & epp/er Im,agygnner sinilar
to the above described Method L to afford a white solid, np 212- 214C, 1H

NVR (DVBO) 82 2691(¥BHm)g) 5- §7o$1¥8wrs§). %6 28 (1, br)s) 5. 235¢4H58), 6.56

br sy 18 (G dftror 57,50 Tha S S o a5 55 68T 2 1150 62
803f anI\/ISI ;13% #(MI—?}P Emrﬂsbé:dgﬂﬁ']zs(énsmbmsaﬂacmslrwgnyMMno:ikﬁ%ylnelo

?:Jllla gO) Pfgigy@&p#g g‘z%nn%?lé nﬁsja‘{mt]gfgec'hé" ovéghes iybed nmethod L to
afford an off4svd tderr)2ol i d, np 241-243C, 1H NWVR (DMSO) 8 0.95-0.96 16H, ),

2.00 (3H, s), 2.11 (IH, m), 2.23-2.25 (2H, m), 5.43 (1H,_ 15 br s), 6.95 (1H,
br s), 7.50-7.58 (5H, m), 7.77-7.89 (4H, : .

10 Example 198 [6-(4-Methylpiperazin-1-yl)-2-methylsulfanyl-
 pyrimidin-4-yl] - (5-methyl-2H-pyrazol-3-yl) -amine (IIIa-
14) : Prepared in a manner similar to the above described

Method M to afford an off-white solid; B NMR (DMSO) &
2.18 (3H, s), 2.20 (3H, s), 2.36 (4H, m), 2.41 (3H, s),

15 3.46 (4H, m), 5.91 (1H, s), 6.41 (1H, br s), 9.20 (1H,
s), 11.87 (1H, 8); IR (solid); MS 320.3 (M+H)"*

Example 199 (5-Methyl-2H-pyrazol-3-yl)-[6-phenyl-2-(4-
propionylamino-phenylsulfanyl) -pyrimidin-4-yl] -amine

20 (IITIa-15): Prepared in a manner similar to the above
described Method L to afford a palé pink so-l:'Ld, mp 204-

206°C; H NMR (DMSO) & 1.09-1.13 (3H, m), 2.00 (3H, s8),

2.33-2.37 (2H, m), 5.40 (1H, br s), 6.95 (1H, br s), 7.50

(3H, m), 7.56-7.58 (2H, m), 7.76-7.78 (2H, m), 7.88 (2H,
25 m), $.99, 10.15 and 11.85 (3H, 3 x br 8); IR (solid)

1678, 1623, 1580, 1534, 1496, 1453, 1398, 1307; 1245,

1203, 1119, 1049, 1030, 1004; MS 431.2 (M+H)* -

Example 200 [2-{4-Cyclopropanecarbonylamino-
30 phenylsulfanyl)-6-phenylpyrinidin-4-yl]-(5-methyl-2B-

pyrazol-3-yl)-amine (IIIa-16): Prepared in a manner
similar to the above described Method L to afford an off-



m, 10.00, 10.13 and 11.84 (3H, 3 x br s); IR (solid) 1660, 1628, 1589,
1575, 1543, 1525, 1496, 1451, 1398, 1357, 1314, 1301, 1251, 1206, 1108,

995; MS 459.2 (M+H)+ 20 Exanpl e 205 21 80P 2535
[ 2- (4- Acet am do- Phenyl sul f anyl ) - 5- net hyl - 6-
phenyl - py YO PHA2- y1 ] - (5-net hyl - 24 pyraaol - 3-y1 ) - ani ne PEVPRUSHPY: prepared

I n a manner srmlar to the above described Method L to afford a pale pink
solid, mp 276- 277C, 1H NVR (DVMSO 8 %298-(3H, a), 2.08 (6H, s), 5.41 25 OR
br s), 7.47-7.55 (7H, m, 7.72-7.74 (2H, m, 8.89, 10.20 and 11.87 (3H, 3 X
br a); IR (swhite s&lAs], 1"69]253 -2558¢C; 1’5&011\11?15{13&,9014630 8398.831IAR, 13. 03,

1260, 1230, 17€h%%y¢§%'ul'# anfl %)(813(%1219689) B 431(:&_I ( M;_ ST 39 E&(aﬁpl e 206

[ 2- (4- ACet an™lo

et hoxyphenyligpyse m8)di . 4247, 50588} he) ; 2svuazm -8, Yin); anipe- (111 a-22):
Prepared in a manner simlar to the . | Wo 02/ 062789 21" SEP 2n35

PCT/ USOL/ 5103178 2(#H, Movd -dSsdREpe®) Me? n3 11¢ # Tafamsk dlafSof 3Hmhd t e sol i d,

(in 0y, 4768 ph I SRRy 180! S1h), 6, s Sherd, st 101 0

s), 10.23 (1&495; 1418L11&05@11990$)13122(rzﬁ4xﬂlzmiz7129@06l19571 1511,

1313, 1257, 0 . MeH) ! 207 [ 6-(3-Acet am dophenyl) -
2- (4-acet am%l hgﬁ% I%géyr@dﬁ'ﬂ%ﬂ%)-(& met hyl - 2H pyrazol -3 10
yl)-amne (II1a- 23) Prepared in a manner si m'Iar to the above descri bed
Method L to afford a bro np 227- 230C DVEO) 2.01 (3H
s), 2.11 (eHExawple; 204 H‘%?yg 3‘§BY¥QE?1I§'¥5’ °%¥ﬁ -27 f 7. 49-

N, m .13 7ipﬁoﬁaﬁzéalisumfon%laﬂiﬁoifbﬁnﬂ%wll%yﬂ'ﬁhdbﬁ 4-
yl}-amine (IIIa-17): Prepared in a manner similar to the
above described Method L to afford an off-white solid, mp
232-235°C; 1y NMR (DMSO} 8§ 0.94 (3H, t), 1.71 (2H, m),
2.12 (3H,8), 3.13 (2H, t), 5.59 (1H, s), 7.31 (2H, 4d),

15 7.49 (3H, s), 7.59 (2H, d), 7.85 (2H, 8), 10.00 (1H, br

" g), 10.16 (1H, 8), 12.05 (1H, br s); IR (solid) 1628,
1587, 1545, 1525, 1496, 1455, 1311, 1255, 1236, 1212,
1186, 1140, 1032, 1001, 934; MS 481.2 (M:+H)*

20 Example 202 [2'- (4-Ethanesul fonylamino-phenylsul fanyl) -6-
phenyl-pyrimidin-4-yl] - (5-methyl -2H-pyrazol-3-yl) -amine
{(IIIa-18): Prepared in a manner s_imilar to the above
described Method L to afford a pale yellow solid, mp 251-

2545¢; W NMR (DMSO) § 1.21 (38, t), 2.12 (3H,s), 3.15
25 (2H, q), 5.59 (1H, s), 7.32 (2H, d), 7.49 (3H, s), 7.57
(26, d), 7.85 (2H, 8), 9.99 (1H, br s), 10.15 (1H, br s),
11.90 (1H, br s); IR (solid) 1621, 1585, 1542, 1523,
1495, 1455, 1315, 1257, 1208, 1142, 1049, 1033, 1002,
932; MS 467.2(M+H)*
30 | .
Example 203 [2- (4-Acetamidophenyl-sulfanyl)-6-(2-
methylphenyl) -pyrimidin-4-yl] - (5-methyl-2H-pyrazol-3-yl) -




15 s), 10.23 (IN, s), 12.20 (1H, br s); IR (solid) 1635, 1573, 1533, 1488,
1372, 1318, 1297, 827, 798; M5 474.3 (M+H)' Exanple 208
(2-(4- Isapropanesul f onyl am no- phenyl 20 71 50P 2555

sul fanyl) henyl - pyrim din-4-yl]-(5-methyl-2H pyrazol am ne
(111a-24) w‘bﬁ’é‘f?& din a manner simlar to the above de%@%’é’aol%thod Lto

afford a white solid, np 255-257C, 1H NWMR (DMSO) 8 1.28 (6H, d), 2.14
(3H,s), 3.32 (1H, s), 5.60 (1H, s), #2886-(2H, d), 7.49 (3H a), 7.60 25
(2H, d), 7.85 (2H, s), 10.00 (1H, br s), 10.11 (1H, s), 11.92 (11!, br 8);
IR (solid) lesine 19 xa-1874, Prepared 1Hrm nlamar wdrdlaroys thesy, 1234,

1136, 1000 %vqi de rc}:r‘:i%%d M{.-M{Ic;& 15,3190 E&ﬁ‘@f ctaaite solid, mp 21i2-

{2-(4-(2-Di iR o-acetyra

phenyl sul farwidcréi PRERMR - PMSEY & 2.4V I(3n 5 tﬁyd:a 2ty pyhasel, 23-yl ) . - ami ne
(I11a-25): Prepared in a manner 21SP235 062789 dT/ USO /51031 - 296-

simlar to ttdHavwe 5dé3c{iBedsMet hiob LIXH é:f.rf @&)d 3n48f7-88h(3R sol | d, np

213-215C. 1 0 ) 1 H 3 5 5.45
(1H s), % S?qur\és% ?’5 . ?S3HH'W)3%'7(1§935 &rfs’ 1)) (SH,
221’805 ?422 (%614123117%2 ngglmsg' 1535,3@49;3)1,81@@?15%%387 833, %351 7%209’
695; M 460 qc\)ﬁVH) Exgﬂél'eﬂ%fégff l;}«!‘aéhl or o- benzyl sul f anyl ) - 6- nor phol i n- 4-
10 yl -pyrimdin-4-yl]-(5-nethyl- 2H—pyrazo| 3-yl)-amne (Illa-26): Prepared

in a manner simlar to the above described Method Mto afford a white
solid, np 2%5__14 RIVES ¢ ERpiryt @%@wﬁmafo-nhaevhmo (4H, m,

R T e A CIL Akt
3-yl) -amine (IIIa 20) : Prepared in a manner similar to
the above described Method L to afford an off-white
solid, mp 241-243°C; 'H NMR (DMSO) 5 0.95-0.96 (6H, m),
- 2.00 (3H, s), 2..11 (1H, m), 2.23-2.25 (2H, m), 5.43 (1H,

15 br s), 6.95 (1H, br &), 7.50-7.58 (5H, m), 7.77-7.89 (4H,
m), 10.00, 10.13 and 12.84 (3H, 3 x br s); IR (solid)
1660, 1628, 1589, 1575, 1543, 1525, 1496, 1451, 1398,
1357, 1324, 1301, 1251; 1206, 1108, 995; MS 459.2 (M+H)"

20 Example 205 [2- (4-Acetamido-pheny1-sulfa.nyl)-5-m'el:hy1-6-

. phenyl-pyrimidin-~-4-yl] - (5-methyl-2H-pyrazol-3-yl)-amine
(IIIa-21): Prepared in a manner sgimilar to the above

described Method L to afford a pale pink solid, mp 276-

277°C; H NMR (DMSO) & 1.98 (3H, =), 2.08 (6H, s), 5.41

25 (1B, br s), 7.47-7.55 (7H, m), 7.72-7.74 (2H, m), 8.89,
10.20 and 11.87 (3H, 3 x br s); IR (solid) 1676, 1591,
1555, 1540, 1519, 1493, 1393, 1375, 1303, 1260, 1230,
1176, 1148, 1045, 1011, 969; MS 431.2 (M+H)*

30 Example 206 [2-(4-Acetamido-phenyl-sulfanyl)-6- (4-
methoxyphenyl) ~-pyrimidin-4-yl] - (5-methyl-2H-pyrazol-3-
yl) -amine (IIIa-22): Prepared in a manner similar to the




(solid) 1557, 1476, 1442, 1401, 1314, 1232, 1121, 1018; Ms 417.4 (MtH)'
Exanpl e 211 [ 2-(3-Chl oro-benzyl sul fanyl)-6-(2-nmet hoxy- 20

et hyl am no) - pyri m di n-4-yl]-(5-nethyl - 2H pyrazol -3-yl') amine (IIl1la- Q?)
Prepared i er simlar to the above described Met ffor
white sol .‘E"Wl 102C; 1H NMR (DVSO) S 2.15 (3H, a), p@’ﬁ% {sg‘ﬁ? 3 2.
3.41 (4H, rr) 4.29 (2H, a), 5.78 (1H, bra), 6.20 (1H, 25 bra), 7. 10(1H
brs), 7.21-7.50 (4H m, 9.01 (1H, brap®s-IR (soI id) 1598, 1555, 1527, 1336,

1293, 1117, 1079 974, 783; M5 405.4 (MrH)' Exanple 212
[ 2- 8enzyl sul almm e czmhqqu&hgér hzta-affend agp off white solld,

Panner o1 AR R 0P 8 3 40l (BT IE 2hbe oI el o?vrzéﬂmi "1
NVR (CDCL3) 248ER#y s g/\q4o2¢1@@2539 acagu /5;,031—, 52_.-,97(231 2493 $3% a), 2.28

(3H, a), 2.31-2.64 (4H, m, 3.30- 8 (2H, s), 5.83 (1H a),
6.23 (19, br (28 8)7 I77~873 ASH,S8) rr}O 1?298118. 1@(?44 29 ; (1HR %bm i d) 1555,

Exanpl o 215 15 Aoy Bomelrifahe i oaary. gigiases; ¢ L

4-yl]-(5- rreth%?ﬂ-l‘-‘;ﬂllr,a?ﬁi& SMﬁI )44ar:r2néM-(H1 a- 29) Prepar ed in a manner
simlar to the above described 10 Method Mto afford an off-white foam 'H
NVR (CDC13) S 2.3.1 (3H, s), 3.39-3.80 (8H, m, 4.39 (2H, a), 5.84 (.1H,
s), 6.25 (1lHexdnisle 273'72CI-€7-(50-A£:SHM me:m)(.m @)-ackeBamidoet i d) 1557, 1486,

1442, 1314, 1229 12 1, 7 698; : Ie 214
[ 2- (3- Chl (_)r éﬁ S.gidi 4-yl]- FS-methg'wH%’-pyrazo
10 vyl)-amine (XXIa-23): Prepared in a manner similar to the
above described Method L to afford a brown solid, mp 227-

230°C; H NMR (DMSO) & 2.01 {(3H, =), 2.1 (6H, s}, 5.34
{14, B8), 6.99 {(1H, br =), '7.41‘(1}1, t), 7.49-7.62 (3H,
m), 3.71-3.76 (3H, m), 8.19 (1H e), 10.09-10.18 (2H, br
15 s8), 10.23 (1H, s), 12.20 (1H, br s); IR (solid) 1635,
1573, 1533, 1488, 1372, 1318, 1297, 827, 798; MS 474.3
(M+H)* '

Example 208 [2- (4-Isopropanesuifonylamino-pheﬁyl-
20 sulfanyl)-6-phenyl-pyrimidin-4-yl] - (5-methyl-2H-pyrazol-

3-yl)-amine (XIIIa-24): Prepared in a manner similar to
the above described Method L to afford a white solid, mp
255-257°C; 'H NMR (DMSO) & 1.28 (6H, d), 2.14 (3H,s), 3.32
(1H, s), 5.60 (1H, s), 7.36 (2H, d), 7.49 (3H, 8), 7.60
25 (2, 4), 7.85 (2H, s), 10.00 (1H, br s), 10.11 (18, =),
11.92 (1H, br =); IR (solid) 1625, 1587, 1574, 1545,
1525, 1495, 1313, 1295, 1257, 1234, 1136, 1000, 934; MS
481.2 (M+H)®

30 Example 209 {2-[4-(2-Dimetkylamino-acetylamino)-
phenylsul fanyl] -6 -phenyl-pyrimidin-4-yl}- (5-methyl-2H-

pyrazol-3-yl)-amine (IXXa-25): Prepared in a manner



met hyl pi peraai n-1-yl)-pyrimdin-4-yl]-(5-nmethyl-2H pyraaol -3-yl)-am ne
(I'lita-30): Prepared in"a manner simlar to the above described Method Mto
afford a white 20 foam iH NVR (CDCL3) 8 2.31 (3H, s), 2.35 (3H, a)7137@Qs5
2.51 (4H, , 3.56-3.69 (4H, m, 4.34 (2H, s), 5.85 (1H,_ s), 6.29 (1H,
brs), 6.8%Qa6289y 7 18-7.50 (4H, m); IR (solid) 1553,P¢ 5911510?84 1446,
1277, 1228, 999, 799; M5 430.4 (M+tH)4 25 Exanple 215

(2- (4 met hozy- benayl sul fanyl )-6-(4 -296-

met hyl pi perazi n-1-yl)-pyrimdin-4-yl]-(5-nmethyl-2H pyrazol -3-yl)-am ne
(I'lia-31): Peipdlay Yo themabove despribedtMethnsl dbdwe addordi srdofft hod M to

fford a 30 yell 1H NVR.(CDC13), S 2. 28 (3H
5. 44.2. 45 (4 OW&’@z 21Fh'$1§°§®) (SR, (D} §°é4§%2290 ?aa! !5_982 1H s),

6.28 (1H, bros 8316. 851 E2 2 F(&; 262789 /u301/51031
-298- 7.34- 723%51 §§H 3‘”, %ngscglhkﬁd)rmﬁé g g 1%\08% fzglsgzﬁ 15% 1366,
1318, 1302, s_2777 qe—a}snxaa,. !.111467 593®2H 9@)9 DEI-7952; (88, 4aB, 4 (MH) "

Exanpl e 6 (2:(4;Acet gm r
butyl - pyr25|1m |5r’lé4(y (8- qn"gt Qﬁ'—li- pyhagﬂésejﬁ)cﬁ rr-‘hm”' &FF?a%ﬁ?"' Pr epar ed
in a manner 35w} 81509) D.laeoabmnas desos | bezisdpetiasd,l 12a8af L2L8, s white
solid, np 227 228 H_NVR O 1,10 (3H br. s), H, s), 2.00
(3H, 10 a), %M‘l'q)ga"s égg/(slh?gbr"?} %9%5"%51#0%(%)*“‘7 55 (2H,-d),
7.75 (2H, d) 10 1 (1H, br s), 1.15 (1H s), 12 (1H br s); IR (solid);
M5 (MrH)' Exanple 217 (5 Cycl opr opyl - 2H pgazol -16- phenyl -2- 15
(4- propi ony| BxemRie 23|25 {BrehiPFophensy ‘H‘-Wl]) rrPHé'P 118-%3): Prepared
in a mnRer ¢ Mhi-Ainidn-28y3P0(5-methyl-28-pyrazol-3-yl) -amine

(IIIa-26): Prepared in a manner similar to the above

desceribed Method M to afford a white solid, mp 224—225"6;

‘H NMR (DMSO) & 2.17 (3H, s), 3.40-3.50 (4H, m), 3.60-3.71

(4H, m), 4.30 (2H, s)_, 5.95 (1H, brs), 6.41 (1H, brs},

15 7.23-7.55 (4H, m), 9.31 (1H, &), 11.89 (1H, brs); IR
{solid) 1557, 1476, 1442, 1401, 1314, 1232, 1121, 1018;
MS 417.4 (M+H)® )

Example 211 [2-(3-Chloro-benzylsulfanyl)-6-(2-methoxy-

20 ethylamino)-pyrimidin-4-yl]-(5-methyl-2H-pyrazol-3-yl)-
amine (IIXIa-27): Prepared in a manner similar to the.'v
above described Method M to afford a white.- solid, mp 101-
102.°C,° ¥y NMR (DMSO) & 2.15 (3H, g), 3.21 (3H, s), 3.28-
3.41 (4H, m), 4.29 (-2H, s), 5.78 (1H, brs), 6.20 (1H,

25 brs), 7.10 (1H, brs), 7.21-7.50 (.4H, m), 9.01% (1H, brs);
IR (solid) 1598, 1555, 1527, 1336, 1203, 1117, 1079, 974,
783; MS 405.4 (M+H)*"

Example 212 [2-Benzylsulfanyl-6-(4-methylpiperazin-1-yl)-
30 pyrimidin-4-yll- (5-methyl-2H-pyrazol-3-yl)-amine

(IXIXa-28): Prepared in a manner similar to the above
described Method M to afford a yellow gum; 'H NMR (CDCls)



described Method L to afford an off-white solid, np 208- 2099C;, 1H NWR
(DMSO) 8 .0.52 (2H m, 0.80 (2H, m, 1.08- 1.10 (3H, m, 1.65 (3H br a),
2.33-2.37 (2H, , 5.50 20 (1H, br s), 7.03 (1H, br s), 7.47 (3H, %HSLP 275

7.50-7. 58 7.76-7.77 (2H, n), 7.88-7.98 (2H,
11. 86 (3H“§‘§%‘6'{Ba) IR (solid) 1676, 1617, 1575, 1539"“}’@%‘821"? 85, 1459,
1418; 1395, 1304, 1255, 1243, 1215, 1161, 1071, 990; MB 457.4 (MtH)+ 25

Exanpl e 218 [2-(3-Chl oro-benayl sul fanyk®76- (pi peridin-I-
yl)-pyrimdin-4-yl]-(5-nmethyl-2H pyrazol-3-yl)-amne (llla-34): Prepared in
a manner - si N |2ar23t o 3Ehe sdboRe28 dé3is ided 2vBhad 6 t(éHafthbr-da Borhite solid,
np 234-235C;_ 30 1H_NWVR (DNB 1.40-1.64 (6 13_(3H , 3..42-3.51
(4H ), 4.2 @ﬁ mig. és%lﬁtzﬂbr 259 $68346H(*&H )br§ 33 ?1%%;‘41 (3H 1),
7.48 (1H, S)s 9. 1811»1}44961)(,snllm§3?> t158- 20 SERR0SH \A@Rozé '

PCT/ USO1/ 51031 299- -); IR (solid) 1598, 1546, é3 1398, 1317 1227, 974,
798, 779; NoL3EE, A4WHA3TRxadpla, 2128€5- 1‘&%31y|93?|v|- ayFazépla-’gﬂsk {2-[4 5

(m)rpholl e 0 )q YAY tanyl ] - 6-morpholin-4-yl- pyrimdin-4-yl}-amne
(I'11a-35): E#sega;negd |§r%eg r#akﬁﬁzr simlar to the above described Method Mto
afford a white solid; 1H NWVR (DVSO 8 2.24 (3H, s), 290301(4H, n,

3.29-3.36 10., 4 .43 (2H, s),
5.82-6. 10 EM—%—]‘%‘)& ??&f?“ﬂ%“ﬁﬁ%@ﬂ%d’ﬁfsgo 1igpsia ( 1342?
1308, 1255, 4-5A0)- (5Lkbthydd 2a-Fphazds- B3R5 dalie) (IExannhp 220

{6-(2- Met hos‘%lﬂ et hyl ami no)

(nor phol i nesKTeRARAS %%MPFaﬂW}lﬁrq%%% aboye) degcribed
met hyl - 2 PYMAARIG ¥ o =¥FoRE bh! bPe A ied A% M (cpcls) §
2.31 (3H, 8), 3.39-3.80 (8H, m)}, 4.39 (2H, s), 5.84 (1H,
s}, 6.25 (1H, brs), 7.20-7.50 (SH; m}), 8.10 (1H, s); IR
(solid) 1557, 1486, 1442, 1314, 1229, 1213, 1121, 767,
698; MS 383.4 (M+H)'
15 ' _
' Eiample 214 [2-(3-Chloro-benzylsulfanyl)-6- (4-
- methylpiperazin-l-yl)-pyrimidin-4-yl]-(5-methyl-2R-
pyrazol-3-yl) -amine (IIXTIa-30): Prepared in ‘a manner
similar to the above described Method M to afford a white

20 ‘foam; 'HE NMR (CDC1;) & 2.31 (3H, s), 2.35 (3H, &), 2.40-
2.5 (44, m), 3.56-3.69 (4H, m), 4.34 (2H, s), 5.85 (1H,
sy, 6.29 (1H, brs), 6.89 (1H, s), 7.18-7.50 (4H, m); IR
(solid) 1553, 1514, 1484, 1446, 1277, 1228, 999, 799; MS
430.4 (M+H)®

25 ‘ | .

" Example 215 [2-(4-wethoxy-benzylsulfanyl)-6-(4-
methylpiperazin-1-yl) -pyrimidin-4-yl] -~ {(5-methyl-28-
pyrazol-3-yl) -amine (IITa-31): Prepared in a manner

- pimilar to the above described Method M to afford a

30 yellow oil; H NMR (CDCl;) & 2.28 (3H, &), 2.33 (3H, 8),
2.44-2.45 (4H, w), 3.62 (4H, m), 3.80 (3H, 8), 4.34 (2H,
8), 5.32 (1H, =), 6.28 (1H, br g), 6.83-6.85 (2 H, m),



manner simlar.to the above described Method Mto afford. a white solid, np
193-195C, 1H NWR (DMBO) 8 2.15 (3H, s), 2.79-2.89 (4H, m, 3.34 (3H, s),
3.40-3.51 (4H, m), 3.59 20 3.67 (4H, n), 4.41 (2H, s) 5 76-5.72 (1R ¥, 255
6.20 (1H, 10 (1H, brs), 7.61-7.74 (4H, m, 1K, bra), 11.81
(1H, brs)wqqﬁ%mld) 1593, 1555, 1484 1350, 1298, USPYPI034 107, 936;
M5 520.5 (M+H)' 25 Exanple 221 {6-(4-nethyl pi perasin- I-yI) 2-[4-

(mor phol i nesul fonyl ) - benzyl sul f anyl | - pgeg+i di n-4-yl } - (5-

met hyl - 2H- pyrazol - 3-yl)-amne (111s-37): Prepared in a nmanner simlar to
the above deb@417ed6MéRHodmM tER afs@kifl) A6, t 8556} §S08p LIRS .207C, 1H

Can % s8Ry B318 0 OE) A2, ol 2356, 10448, 1080, 2 8 2P
brs), 6.42 (dd, 978s)948; GBS 7443, 4 4M+EN', 9.26 (1H, s),. 21 SEP 2965 WO

02/ 062789 PCT/ USOL/ 51031 -300- 11.89 (1H, brs) : IR (solid) 1583, 1558,
1479, 1346, 1231, 1160, 1112; 998, 969, 926; M5-545.5 (M+H)' Exanple 222

[ 6- Xet how%%&;mnm&ém@yﬂwﬂ-éufu 1) -6-tert-

sul fanyl) - py i§¥ﬁi¥ net h 2H pyrazol -3-yl) amine (1l1la-38):

Pr epar ed |r1hQQﬂ%TDUF 24-YHl 1 mﬁﬁﬁwGVQHHEEEﬁFB dgﬁli}nﬁﬂiPQ<3 afford a
white SO|Id £§@§3 2.29-2.40
(2H,. ETReiYD) EVEO, 4r%d2]7’g?a k?#ﬂieés?é‘mﬁﬁf 49 1(‘ée M0 (1H brs),
7.44-7. 56_(21¢saz)1bea. netﬁo@a-(w affjord) s8@hitéHsobid) , mp (RA7-A49C;s), 11. 79

(1H, bra): LR (solid 70, .1593. 1517, 1479, 1393, 136Q, 1269, 1174, 1107;
MB  399. 4 (MEHMR{ &-393 (38, (BT \B} hokydr ¥ty B phendP- §38¢ any! ) - 6-

met Nozyaipet iyl - By B ghis - ‘gryla -45- (55, il ght, P¥T850k113; Vb -g)@miNgg(! | | a- 39):
Prepared in a manner sim
(24,-4), 7.75 (2H, d), 10 1 (1H, br s), 1.15 (1H, s),

12.1 (1H, br 8); IR (solid); MS (M+H)*

Example 217 (5-Cyclopropyl-2H-pyrazol-3-yl) - [6-phenyl-2-
15 (4-propionylémino—phenyl-sulfanyl) -pyrimidin;-d-yll -amine
(IIIa-33): Prepared in a manner similar to the above
described Method L to afford an off-white solid, mp 208-
. 209°C; ¥ NMR (DMSO) & 0.52 (2H, m)y, 0.80 (2H, wm), 1.08-
' 1.10 (38, m), 1.65 (1H, br s), 2.33-2.37 (2H, m), 5.50
20 (1B, br s)_, 7.03 (1H, br s), 7.47 (3H, m), 7.50-7.58 (2H,
' m), 7.76-7.77 (2H, m), 7.88-7.98 (2H, m), 10.00, 10.11
and 11.86 (3H, 3 x br g); IR (solid) 1676, 1617, 1575,
1559, 1520, 1485, 1458, 1418; 1395, 1304, 12585, 1243,
1215, 1161, 1071, 990; MS 457.4 (M+H)*
25 S
Example 218 [2-(3-Chloro-benzylsulfanyl)-6- (piperidin-1-
yl) -pyrinidin-!-yl] - (5-methyl -2H-pyrazol-3-yl) -amine
(IITa-34): Prepared in a manner similar to the above
described Method M to afford a white solid, mp 234- 235°C,

30 M NMR (DMSO) & 1.40-1.64 (6H, m), 2.13 (3H, 8), 3.42-3.51
(4K, m), 4.27 (2H, s), 5.85 (1H, br s), 6.46 (1H, brs),
7.23-7.41 (3H, m), 7.48 (1H, s), 9.18 (1H, s), 11.83 (1H,



above described Method L to afford a white solid, np 204- 205C;, 1H NWMR
(DVBO S 1.89 (3H,.brs), 3.85 (3H, s), Ow 20 under DVBO 4.23 (2H s), 5.22
(1H, brs), 6.51 (1H, brs), 7.70-7.81 (2H, m, 7.96-8.06 (2H, gg#wn
brs), 11.85 é% _bra); IR (solid) 1721, 1621, 1583, 1519 14§ f%

1271, 1179009448 1109 997, 841; M 386.3 (MH)' 25 ExAfpiE0Hgs

[ 2- (3 5-Di nethoxy benzylsulfanyl)-6-

nor phol i n-4-yl - pyri m di n-4-yl]-(5-nmet4gds2H pyrazol -3- yl)-amne (I11a-40):
Prepared in a manner simlar to the above described Method Mto afford a
white solids)iHIRVRsolDABEQS5%B,2 1636(3M488), 13980-B3IYD, (UA7,nm8743. 60- 3. 74
(10H, 30 m .2 2 8 H, bra), 6.31-6.61 (5H, m, 9.32 (1H s),
11.86 (1H, 3)9%' ?27%$g*§d§1i’5481&+ 56, 1470, 1439, 1315, 1232, 1205, 1159,
1144; M5 443.4 (MHH)' 21SLP2S5 WO 02/ 062789 PCT/ US01/ 51031 -301 Exanple 225

2- (3, 5- Di met hoxy- benzyl eul f
Lyr§0|,d, . EXgEDYe, 2080 (5 Me %ﬁi@mwﬂzﬁr%}aﬁ%ﬂ%‘ yl)-amine (11ia-41):

Prepar edsi N (go gh&mf@{ 1) Heb@yd sadeysyd sgrﬁ‘kﬁsha\ﬂtﬂlqd to afford a
white. sol.cf TR A5y SO Lt i 215 (3H, s) 3.43-3. 45

(4H, : 3mi:péﬁrlna,-y M(Ia)ta §585 mpamcé)m@wnpgm bra), 6.35

Lava, bii%o BiB3a6E! hgotng s, ddpphibed MBEnod e RaradEd 30 wbatals 552"
(5- Met hyl - ZHom!aastﬁ mm/l(buisﬁarrsrmmlmm )é), 2. 90 3.01 (4H, m), -

2- (napht hal ene- 2-yl met hyl oul fanyl ) -pyrim di n yl T-am no (IIIa 42):
Pr epar ed |n3azﬁaﬁnéﬁ £$¥m 1By, 30488 - \éHoJéHﬁmhes%fﬁ'b“&}%tﬁgd Wl)t-o afford an

of f - whi sal 5 H _m. 0 ; 3.59-3.70
(4H i@ Q4g§(§]§ﬁ %j 5488 ?1&1% S??;)’ *‘g % "t? ?5}5 “ﬂ I§ 60 (3H, m,
. 78-7. 95 (4Bolnfl) 3530, (1443,a)1441). 894§1Hl308. 1255 1i60, 1112,
941, 726; MS 532.5 (M+H)"

Example 220 {6-(2-Methoxy-ethylamino)-2-[4-

15 (morpholinesulfonyl) -benzylsulfanyl] -pyrimidin-4-y1}-(5-
methyl-znhpyrazol-B-yl)—aminé (IIIa-36): Prepared in a
manner similar to the above described Method M to afford.

a white solid, mp 193-195°C; 'H NMR (DMSO) & 2.15 (3H, s),
2.79-2.89 (4H, m), 3.34 (3H, s), 3.40-3.51 (4H, m), 3.59-

20 3.67 (4H, m), 4.41 (2H, s), 5.76-5.72 (1H, m), 6.20 (1H,
brs), 7.10 (1H, brs), 7.61-7.74 (4H, m), 9.03 (1H, brs),
11.81 (1H, brs); IR (solid) 1593, 1555, 1484, 1350, 1298,
1255, 1160, 1107, 936; MS 520.5 (M+H)*

25 Example 221 {6-(4-msthy1piperazin-1—y1)—2-[4;
(morpholinesulfonyl) -benzylsulfanyl] -pyrimidin-4-yl}- (5-
methyl-2H-pyrazol-3-yl) -amine (IIIa-37): Prepared in a
manner similar to the above described Method M to afford
a white solid, mp 206-207°C; 'H NMR. (DMSO) § 2.09 (3H, 8),

30 2.20 (3H, s8), .2.26'-2.40 {4H, m), 2.78-2;88 (4H, m), 3.38-
3.49 (4H, m), 3.56-3.67 (éH, m), 4.41 {(2H, s}, 5.82 (1R,
brs), 6.42 (1H, brs), 7.60-7.74 (4H, m), 9.26 (1H, s),




bra); IR (s
1112; Ms 43
di met hyl am
2H- pyr asol

olid) 1607, 1555, 1484, 1441, 1398, 1365, 20 1308, 1231,

1179,

3.4 (14+H)' Exanple 227 (2-(4-Acetam do-phenyl -sul fanyl)-6-[4-(3-

no- pr opoxy) - phenyl ] - pyri m di n- 4-yl } - (5- met hyl -

above desWO®B&R7Rtthod N to afford a-white solid, np 2BETABIESI03H

(CDC13) 8. 1.

(211, t),
(2H, d), 7.
1482, 1309,

I n a manner

4.09 (2H, t), 5.56 (1H, s)73®80 (1H, br a), 6.99 (2H,

97-2.07 (2H, n), 2.14 (3H, a), 2.18 (3H a), 2.30 (6H,

11 ShLP 2535

-3-yl)-amine (Il11a-43): Prepared in a manner 25 simlar tot

NVR
s), - 2.52

d), 7.60
1512,

68-7.78 (3H 7.8 | R, 30 id) 1606, 1590,

LobG, %}& 8brngOIR ?éé%ﬂd%1£§f3r16§§8(33979é2k34%ﬂj?24690 665,
656; M5 518.14 g0 Miltk,2898FPog30524) i 822789 (R¢a) ¥S01/ 51031 - 302 Exanple
228 [2-(4-Acet am dophenyl sul fanyl ) - 6- (mor phol i n-

4-yl')-pyrimdin- 4-yl]-(5-nmethyl -2H pyrazol -3-yl)-anino (llla-44):

[ 6- Hydr o8y menilyflan®1} Appripidtq-l-ﬁ-ry'lio»(tﬂmuyl 2H-pyrazol- 3-y1)-

d th H 10 [11a-45
sipe; AE53aZoblt FARPARRd 1 RUBS69PE AIPHIATE0MMS sol (d: * H R
(DVRD) 6 1 Qo 8ok Pboegietng® £ b dprora & FiteoBoits 1Pf)m4é 20" 4. 40

sul fanyl)-p
Pr epar ed f r S

(3H, m, 5.
(in, brs),

yl]- (5-neth
249- 250C;

15

20

20-5.46 (2H, n), 6.56 (1H, a), 7.50 (2H, d); 7.79 (2H,

Pr epar ed

%?%‘?ﬁ&g EE e e%‘q&i'QﬁgP%bthgyfaﬁfﬁéjgﬁﬂlé white

solid; M5 426

d), 9.90

ApMSe) (8H,1 03~ 11-11478(3H1.5n()1H2 Dbsl:}HN&tBBSZAzS(MH)O' (EHanpl e 230
(2-(4- Acetam do-

)‘H @g;ﬁéﬁw g 4%)‘2‘S Pr(%%ar%ﬁm’i ® -2%anner

simlar :mol ther, abexk, deses+ sk Ms:trh,oah)t, Uosﬁgvaébo(m;mnm‘ fovddg te sol id, np

@)
|_JIH b ; :?.0 11 (1H, s), 11. '79 (1H brs), IR (solid)
1670, 1593, 1517, 1479, 1393, 1360, 1269, 1174, 1107; MS
399.4 (M+H)® '

Example 223 [2- (4-Kethoxycarbonyl-phenyl-sulfanyi) -6-
methoxymethyl-pyrimidin-4-yl] - (5-methyl-2H-pyrazol-3-yl) -
amine (IITa-39) : Prepared in a manner similar to the
above described Method L to afford a white solid, mp 204-
205°C; 'H NMR (DMsO) & 1.89 (3H, bxs), 3.85 (3H, s), OMe
under DMSO, 4.23 (2H, s), 5.22 (1H, brs), 6.51 (1H, brs),
7.70-7.81 (2H, m), 7.96-8.06 (2H, m), 9.99 .(1H, brs),
11..85 (iH, brs); IR (solid) 1721, 1621, 1583, 1519, 1484,

1289, 1271, 1178, 1119, 1109, 997, 841; MS 386.3 (M+H)®

25

Example 224 [2-(3,5-Dimethoxy-benzylsulfanyl)-6-

- morpholin-4-yl-pyrimidin-4-yl] - (5-methyl-2H-pyrazol-3-

30

yl)‘-aaine (IIXa-40): Pﬁrepared in a manner similar to the
above described Method M to afford a white solid; H NMR
(DMSO) & 2.15 (3H, s}, 3.40-3.49 (4H, m) ' 3.60-3.74 (10H,
m), 4.25 (2H, s), 5.88 (1H, brs), 6.31-6.61 (S5H, m), 9.32

. {1H, s), 11.86 (1H, &); IR (solid) 1581, 1556, 1470,

1439, 1315, 1232, 1205, 1159, 1144; MS 443.4 (M+H)*



1.99 (3H, a), 2.08 (3H, s), 5.38 (1H, br s), 6.45 (1H, br a), 7.50 (2H, d),
7.71 (2H, d), 7.98 (1H, d), 9.89 (IH, br a), 10.19 (iH br a), 11.83 ,lg]lyj,p
br a); IR (solid) 1657, 1609, 1584, 1515, 1494, 1468, 1395, 1372, 5 158
1330, 1316, 1201, 1175, 1157, 1027, 993; M 341.4 (MtH)' 231

[6- ( 1- But ¥OA296% Bshyl) 2- (4- pr opi onyl ani no- pCTiIAfiof

phenyl - sul fanyl) - pyri m di n-4-yl]-(5-nmethyl - 2H pyrazol -3- yl)-am ne
(I'1'lTa-47): Prepared in a manner sim|aB0le the 30 above described nmethod L
to afford a yellow solid, 1H NWR (DI\/SO) 5 0.90-0.98 (3H, m, 1.03-1.12 (3H,
m, 1.31-1.45 (2H, m, 1.60-1.71 (2H, , 1.94 (3H, bra), 2.29-2.40 21 SEP
2055 WO 02/ Uge 1 _(2H, m, 5.25 (1H,
bre). 7. 06 (PANELS 288 3238 Hine ’ﬂé-%%z%m#fm’( ¥ 10005 (i
brs), 10. 32 gyr#oldddn- 4iylmmm-®dylll3 ((Ss-derl:hﬁi?ﬂ@yralﬁb-.‘a-lGZZ, 1584,
1517, 1489,

4 117 Ex 232.
(6- Met hozycg ﬁ%inf ?Zlggobﬁgh%éﬁﬁa%ad i a%nﬁer Similar to the
phenyl - sgl f aldve MescHiBed-Mettidd 0b B dBfordHaPhaee! sS1id) \ENMRe

(I'l'1a-48): Prepared in a manner simlar to the above described Method L
to-afford a (PMSOIwdsdl 8o-1 197 N, 1@)(,DW5®F $3H, 18) ( 3H,4393. 45 J4H,3H, bra),

2.35 (2H, 2, (2H, d
7.79 ('(2H qgﬂ)' %fs(‘g?H gi)'r 5‘36 22‘%0{%? ("? br"é) Q%&%@’?nﬁ 1% (*? )
Ei/ﬂ_") d) 1é7éxhr51?732§§6(ﬂ!{. s v Jﬁﬂl (134-ﬁ|4,s) ,18742, 1ﬂﬁ4 s)|1,2~2201. EMS 413 4

a e aao en - Z-
phenyl am no( i B di HR4?§$${% c t 74\r\hf"f‘§850 :'His WPH43. 4 (MH)© 20
Exanpl e18341(z%7@qh99r0w$o,2mgpwzaﬁd -@r+4) > - (6- phenyl -

Example 226 (5-Methyl-2H-pyrazol-3-yl)-[6-moxpholin-4-yl-
2- (naphthalene-2-ylmethylgulfanyl) -pyrimidin-4-yl] -amine
(IIIa-42): Prepared in a manner similar to .the above

15 described Method M to afford an off-white solid; H NMR

- (DMSO) & 2.15 (3H, ), 3.37-3.50 (4H, m), 3.59-3.70 (4H,
m), 4.48 (2H, s), 5.88 (1H, bre), 6.40 (1H, brs), 7.40-
7.60 (3H, m), 7.78-7.95 (4H, m), 9.30 (1H, s), 11.89 (1H,
brs); IR (solid) 1607, 1555, 1484, 1441, 1398, 1365,

20 1308, 1231, 1179, 1112; MS 433.4 (M+H)"*

Example 227 {2-(4-Acetamido-pheny1-su1fany1')-6- [4-(3-

dimethylamino-propoxy) -phenyl] -pyrimidin-4-yl}- (5-methyl-

2H-pyrazol-3-yl) -amine (IXIa-43): Prepared in a manner
25 similar to the above described Method N to afford a white

golid, mp 219-222°C; *H NMR (CDCl;) §.1.97-2.07 (2H, m),
2.14 (3H, s8), 2.18 (3H, s), 2.30 (6H, s), 2.52 (2H, t), .
4.09 (2H, t), 5.56 (1H, &), 6.80 (1H, br s), 6.99 (2H,
d), 7.60 (2H, d), 7.68-7.78 (3H, m), 7.85 (2H, d); IR

30 (solid) 1606, 1590, 1512, 1482, 1309, 1250, 1238, 1210,
1178, 1151, 1055, 989, 824, 711, 690, 665, 656; MS 518.4
(M+H)*



phenyl am no-pyrimdin-4-yl)-amne (tflc-2): white solid, np 267-269C, 1H
NVR (DMSO S 0.63 (2H, m, 0.96 (2K, m, 1.87 (1H, m, 6.07 (1H, S), 6.84
(1H, br s), 720 UH m, 7.33-8.05 (9H, m, 10. 52(1H br s), 11. QB]§;IFHZMbr
a), 25 12 UH br s); IR (solid); M5 369.7 (MtH)' Exa%lrﬁjsgﬁssmm w
(S-Q/clo 'ﬁ-pyraaol 3-yl)-[2-(3-

nmet hyl phenyl.am no) - 6- phenyl -pyrimdin-4-yl]-amne (Illc= 3): white solid,
np 267-270C, 1H NVR (DVMSO) 8 0.63 (2H333- m, 0.94 (2H m, 1.87 (1H m,
2.36 (3H, a), 6.12 (1H, s), 6.81 (1H, br a), 7.03 (iN, m, 7.29-7.94 (8H,
m, 10.43 (1H, br a), 11.12 UH, br x),-12.47 (1H, br s); IR (solid); M

383.7 (MH)' 19627 PCI/ USOL/ le 236

12 (4 oy anoREERpLE 228 T2: 18 %ﬁpﬁe@mﬂ biipDY 02 BidRE2AR.

2l o o rmpars s iemen ppeasion g gl 31
m, 4.06 (2H E?‘E“B ol?rfaﬂ(%s‘z@ ganper s 'Pléﬁlr ; zﬁ(i?w’ﬁ) 7.63-7.90

(5H m,57. ¥as é%kbea?ueéa%élp(tjdiaéfbra)a &ﬂi@@ ééﬂdbrus a)2¢,42. 57 (1H br
S); IR(solld) 8 (MtH)' 10 Exanple

(5- ¢yl oprodWHZT—l- pyrazol 3-yl)- [6 phenyl - 2-
(pyridin-3-ylmethyl am no)-pyrimdin-4-yl]-amine (Illc-5): off-white solid,
tap 191-193C, 1H NWR (DMSO 6 0.65 (2H, mnm, 0.89 (2H, nm), 1.83 (1H, m,

4.59 (2H, skExafipDd 2291 [6 iHydroxyetbyl i (bFpBopidnElaitpheblyls), 7. 77

T e

[ 2- (3- Chbor apligey (Xzra us) 5- I(r?e'p"ﬂxhﬂoﬁbeﬂYiiIa-iia according to
pyrimdin-4-yl]-(5-methyl -2H pyrazol - Xl) amne(lllc 20 O. off-white
sol i d; "1H NMRthofreDjo @EL®si @ Mhige, seléd; 'H NMR (DMSO) § 1.08-

1.18 (3H, m}, 1.%6 (3H, brs), 2.29-2.40 (2H, m), 4.20-

4.40 (3H, m), 5.26—5‘46 (2H, m), 6.56 (1H, 8), 7.50 (2H,

), 7.79 (2H, d), 9.90 (1H, brs), 10.13 (1H, s), 11.78
15 (1H, brs); MS 385.4 (M+H)®

BExample 230 [2-(4-Acetamido-phenyl-sulfanyl)-pyrimidin-4-
yl]-(S-nqthyl-zn-pyrazol-a-yl) -amine (IIXIa-46): Prepared
- in a wanner similar to the above described Method L to

20 afford an off-white solid, mp 249-250°C; *H NMR (DMSO) &
1.99 (3H, s), 2.08 (3H, s), 5.38 (1H, br s), 6.45 (1H, br
s), 7.50 (2H, &), 7.71 (2H,-d), 7.98 (1H, d), 9.89 (iH,
br s), 10.19 (1H, br s), 11.83 (1H, br s); IR (solid)
1657, 1609, 1584, 1515, 1494, 1468, 1395, 1372, 1355,

25 1330, 1316, 1201, 1175, 1157, 1027, 993; MS 341.4 (M+H)®

Bxample 231 [6-(1l-Butoxycarbonyl)-2-(4-propionylamino-

phenyl-s‘ulfanfl) -pyrimidin#4-y1] - (S-methyl-zk-pyrazol-s‘-
yl) -amine (IXXa-47): Prepared in a manner similar to the
30 above described Method L to afford a yellow solid, H NMR
(DMSO) & 0.90-0.98 (3H, m), 1.03-1.12 (3H, m), 1.31-1.45
{2H, m), 1.60-1.71 (2H, m)}, 1.94 (3H, brs), 2.29-2.40



(1H, s), 6.90 (1H, d), 7.18 (1H t), 7.32 (1H d), 7.58 (1H t), 7.82 (1H,
s), 8.18 (1H, d), 8.25 (1H, d), 8.65 (1H s) : M5 422.1 (MH)' 25 Exanpl e
239 (2-(3-Chl orophenyl ) ani no- 6- (3, 4, 5- 21 SEP 2055

tri met hoxyphen pyrim din-4-yl]-(5-methyl- 2H-pyrazo| -nine (l1l1c-7):
white sol%{ﬁ)’ %@é%&s? 7 (M+H)® Exanpl e 240 (5-][ethyl - d’ﬁ'é&% 314 3‘&/|) [2-(4
30 sul fanoyl phenyl am no) - 6- (3, 4, 5-tri met hoxyphenyl) - pyr| m di n-4-yl]-am ne
(I'l'1c-8): white solid; M5 512.6 (MH3ox SEP 2025 WD 021062789

PCT/ USO01/ 51031 - 305- Exanpl e 241 [ 2-(4-Chl orophenyl ? am no-
6- met hyl - pyr(#, dmh. 4. 34914{361 (¢FHam)2- pl. RS2 K1 By r bEe) - 37408 -@H#ne (111c-9):

whi te sol i d; 367,44 V\%,f%i) e%}ﬁ’ %{3%”&'_%2242.812(211, m), 10.15 (1H,

(Benzim dazo - -yI anl no-
pyri m di n- 4byis) - ( 300B2 hy1H,2I-lb:q:E;or,aZIa.I.63- WhE; abrag; (IR| sollidd)): 1v86335.5 (M+H) *

Ay - (5 phafiys 2HB%r i%?fSY%#sai?;%ﬁhg' (Taod. 1 B ba s Q%Sﬁl—% W)} EBxcampl e
244 [ 2- (4- Chi orophenyi ) am no- 6-ethyl -pyrim di n-4-

yl]-(5-set hyl - 2H-pyrazol -3-yl ) - am ne (Z|Ie 12): M5 329.4 15 (MtH) * Exanpl e
245 (5- tartm F§-Matimxycaxponyd -2- (4-propionylamino-

oftwni to SERCRYESPRL LA PL AR E B T Sy ad et -2 BfiRaoh 5 T (1
s), 7.14 (1 Ml)dppidie3$IITa+48):) Prepaged ln d)pagnep qmilig to7the (1H, s),
[2° (3 Onl or S5RER, Aart Hhed ethiod ot 55 anbprd o e fou '8dDia, A Mt 240
pyrini dig- 4-(bhh0655pi1emlt3§+mra;obﬁwh) "BE&NE 2.35 (2H, q), 3.84

(3H, s8), 5.22 (1H, brs), 7.05 (1H, s), 7.52 (2H, d), 7.79

(28, d), 10.18 (1H, brs), 10.38 (1H, brs), 11.89 (1iH,

brs).; IR (solid) 1741, 1679, 1617, 1589, 1512, 1484,

1374,. 1284, 1250; MS 413.4 (M+H)*

15 .
Example 233 (5-Methyl-2H-pyrazol-3-yl)-(6-phenyl-2-
phenylamino-pyrimidin-4-yl) -amine (IIXc-1): white solid;
MS 343.4 (M+H)*

20 Bxample 234 (5-Cyclopropyl-2H-pyrazol-3-yl)-(6-phenyl-2-
phenylamino-pyximidin-4-yl) -amine (IIIc-2): white solid,

mp 267-269°C; *H NMR (DMSO) & 0.63 (2H, m), 0.96 {(2H, m),
1.87 (1H,m}, 6.07 (1H, s}, 6.84 (1H, br s), 7.20 (1H, m},
7.33-8.05 (9H, m), 10.52 (1H, br s), 11.08 (1K, br s),

25 12.53 (1H, br s); IR (solid); MS 369.7 (M+H)’

Example 235 (S-CYclopropyl-2H-pyrazol;3—y1) -[2-(3-
methylphenylamino) -6-phenyl-pyrimidin-4-yl] -amine (IXIc-
3): white solid, mp 267-270°C; I NMR (DMSO) 8 0.63 (2H,
30 m), 0.94 {2H, m), 1.87 (1H,m), 2.36 (3H, s), 6.12 (1H,
s), 6.81 (1H, br s), 7.03 (1H, m), 7.29-7.94 (8H, m),
10.43 (1H, br s), 11.12 (18, br 8), 12.47 (1H, br s}; IR
{soiid); MS 383.7 (M+H)}" '




(I'l'lc-14): S off-white solid; 1H NWR (CD30CD) 6 6.66 (1H, a), 7.12 (IN, d),
7.30-7.45 (5H, nm), 7.50 (1H, d), 7.62 (2H, d), 7.78 (1H t), 7.88 (IN, a),

8.35 (1H, d), 8.42 (1H, d), 8.85 (19, S); Ms 484.1 (M+rH* 30 Exanpk?52p4§m,
[ 5- (Baran-2-yl ) - 2 pyr azol - 3-yl ] - (6- phenyl - Lf Lol

phenyl am WRPZ¥B%i di n- 4-yl1 ) -ani ne (I nc-10: VS 395. 4 ( MIEFIYUS093108Ep 2% 35 WO
02/ 062789 PCT/ US01/ 51031 -306 Exanpl e 248 ‘

(2-(Benzi m dazol - 2-yl am no) - 6- met hyl -_304-

pyri sidi a-4-yll-(5-phenyl -2H pyrazol -3-yl)-amne (lile- 16): M 383.2 (MtH) +

5- -- - . Example 249 (2-(Benzim dazol -2-yl am' no) - 6- net hyI

rimdin-4-y1l1-[5- Hr -2-yl)-2H pyr | I.Ic-17): MS 373.4
(k= 10 ERkameLS b BF ﬁ%&%ﬂm‘%ﬁpﬁﬁm A3kt AopbeRRY i i i
4-yl'l-(5-me SLRY4 o éﬁel%iiz@?gﬁ.'—hhcml@izoﬂss P it + Exanpl e
251 [2-(4- |orophenyl)am no 5,6-dinme

pyri m di n- 4-(IIlce¢8) mepale }Eihw amdlid3- mp)zammv'(a:; | st NM8) (DMSOB®. 4 (MHH) +

Exanpl e 252(56D|aethyl h rim din-4-

(5- aet hyP- 29-58r 438 W) y9- % &xﬁ/(ﬂ 'c128¥ (38 28k, 53'2%15(%‘0 #)Exanpl e 253

[ 2- (4-Chi or%ploem((iﬁﬁnwo é- 4Pt (IaKY B Byl 7.40 (2H, m), 7:63-7 9 ,

pyrim di n-4- H] 5rreth|-2H—prazoI yI)-amne(IIIc- 21) M5 345.1 (MHH) *
25 Exanpl e A5H,(®) ¢ Bend rﬂ?i'&vzd!)-:z%ﬂ 53 Aa8, cbreshoxytedshy(1H, br

pyrim din-4gyl | 36555 {yy) iy 450 (e31Yh) ; 3 NFod |4 1 aem) ¥

10 Example 237 (5-Cyclopropyl-2H-pyrazol-3-yl)-[6-phenyl-2-
(pyridin-3-ylmethylamine) -pyrimidin-4-yl] ~amine (ITIa-5):
off-white solid, mp 191-193°C; H NMR (DMSO) & 0.65 {2H,
m), 0.89 (2H, m), 1.83 (1H, m), 4.59 (2H, s), 6.04- (1H,
br s), 6.76 (1H, br 8), 7.32-7.56 (5H, m), 7.77 (iH, m),

15 7.88-7.97 (2H, m), 8.43 (1H, m), 8.61 (1H, s), 9.47 (1H,
br s), 11.93 (1H, br s8); IR (solid);-MS 384.8 {(M+H)*

Example 238 [2-(3-Chlorophenyl)amino-6-(3-nitrophenyl)-
pyrimidin-4-yl] - (5-methyl-2H-pyrazol-3-yl) -amine (IIXc-

20 6): off-white solid; H NMR (CD;OD) § 5.95 (1H, s), 6.65
(18, s8), 6.90 (1H, d4), 7.18 (1H, t), 7.32 (1H, 4), 7. 58
(1H, t), 7.82 (1H, s), 8.18 (1H, d), 8.25 (1H, d), 8.65
(1H, s) ; MS 422.1 (M:+H)*

25 Example 239 [2-(3-Chlorophenyl)amino-6-(3,4,5-
trimethoxyphenyl) -pyrimidin-4-yl] - (5-methyl-2E-pyrazol-3-
yl)-amine (IIIc-7): white solid; MS 467.7 (M:H)*

Example 240 (5-Methyl-2H-pyrazol-3-yl)-[2-(4-

' 30 sulfamoylphenylamino) -6-(3,4,5-trimethoxyphenyl) -
pyrimidin-4-yll -amine (IIIc-8): white solid; MS 512.6
{(M+H)* | '




22): M5 351.2 (MrH)+ 30 Exanpl e 255
(6- Met hoxynet hyl - 2- phenyl am no- pyri m di n- 4-
yl)-(5-met hyl - 2H pyrazol -3-yl )-anine (liic-23): Ms 311.2 (MH* 21Z3888P20%5
WO 02/ 062789 PCT/USO1/51031 -307- Exanple 256
(6- Met hy| 2B ani no- pyrimdin-4-yl)-(5- methyl-2h pyTGI0V8I%Y ) _ ani ne
(I''lc-24): M5 281.1 (MtH)' Exanple 257 12- (2-Chi orophenoxynet hyl) - 6- net hyl
5 pyrimdiu-4-yll-(5-phenyl-2H pyrazola@yl)-amine (I11d- 1): M 392.1
(MtH) ' Exanpl e 258 (2-(2-Chl orophenoxynet hyl) - 6- met hyl -
pyri m din- 4Mr i~ (4 4CH1xédphenyl) am3npt § - mm-mmau-z) VB
382. 1 (M+H) h hengx y ri yl)-(5-
phenyl - 2H pfr%ﬁ - >’ ?ﬁn%gﬁ;)lﬁ%r?% zﬁg é ‘rlg T’Nﬁgﬁ E%:g* Ie 260
[ 5- (Fur an- 2yHile? ldoRiaazms -$6) 1 - 0bexyet hyl -
phenaxynet hyl - pyri m di n-4-yl)-amne (I11 d-4): M5 348.2 (MtH) Exanpl e 261
[ 5- (Furan-2-yl)-2H pyrazol - 3-yl]-(6-net hyl -2- 20

hihd-Faiglfy1 264 1 (M)

henyl su farﬁtgﬁ h g ﬂ:ﬁ%i?éﬂ Uty
: : Igyayim -&%ﬁ?l?u anyl met

Exanpl e 262 =(0* - 2- (4- et
pyri si di n- 4m|ﬂi#iﬁphéw11-2!—5wﬁudl-ﬂ-plﬂ:uﬂnb Yl) tamidé G)IIcWS 388. 1

(4 bt hy | - pASAyT 98 P3RYT nER) e 1 i 61 noayl]-am ne. (11186.7) W 378. 1
(MrH)' 30 Exanple 264 [2- (4 Pl uor o- phenoxynet hyl ) - 6- net hyl -
pyri m di n-4- gll-&S ghen}/z- _. azol Sﬁl )an%rlno_r]g&lld mz:rim:ld 376 2 (MrH)'
10 ,-yl]-(5-pheny1-23—pyrazol-3-y1) -amine (IIXc-11): MS
377.5 (M+H)”

‘Example 244 [2- {4-ch16rophemyi) amino-6-ethyl-pyrimidin-4-
yl] - (5-methyl-2H-pyrazol-3-yl) -amine (IIIc-12): MS 329.4
15  (M+H)”

Example 245 (5-tert-Butyl-28-pyrazol-3-yl)-[2-(3-
chlorophenyl)amino-6-(3-nitrophenyl) -pyrimidin-4-yl] -
amine (IIIc-13): off-white solid; H NMR (CD;OD) & 1.32
20 (9H, s), 6.18 (1H, s), 7.04 (1H, s), 7.14 (1H, 4), 7.35
(1H, t), 7.58 (1H, 4), 7.82 (1H, t), 7.91 (1H, s), 8.35
(14, 4), 8.40 (1H, &), 8.50 (1H, s); MS 464.2 (M+H)"

Example 246 [2- (3-Chlorophenyl)anmino-6-(3-nitrophenyl)-
25 pyrimidin-4-yl]-(5-phenyl-2H-pyrazol~3-yl) -amine
(IIIc-14): § off-white solid; 'H NMR (CD;OD) & 6.66 (1H,
s), 7.12 (1H, d), 7.30-7.45 (5H, m), 7.50 (1H, d), 7.62
{28, d4), 7.78 (1H, t), 7.88 (1H, s), 8.35 (1H, d), 8.42
(1r, 4), 8.85 (1H, s); MS 484.1 (M+H)® '

30 :
Bxample 247 [5-(Puran-2-yl)-2B-pyrazol-3-yl]-(6-phenyl-2-
phenylamino-pyrimidin-4-yl) -amine (IIIc-15): MS 395.4
(M+H)*




21 St? 2C9a WO 02/ 062789 PCT/ US01/51031 -308 Exanple 265

[ 2- (4- Fl uor o- phenoxynet hyl ) - 6- net hyl -

pyriai din-4-yl]-[5-(furan-2- yI) 2H pyrazol -3-yl[-amno (111d-9): M3 3¢8. B’
(MtH) " 5 Exargl e 266 (6-Ethyl-2-phenylsul fanyl methyl -pyrimdin-A4-

yl)- (5 meMR P28y r azol - 3-yl )-anmine (111d- 10) Vs 326. PCHRMLF3M 0 Exanpl e

267 (6-Ethyl -2-phenoxynet hyl - pyri m di n-4-yl) -

met hyl - 2H pyrasol -3-yl)-nine (111d- 11)-306/5 310. 2 (MtH) ' Exanpl e 268

[ 6- Et hyl - 2- (4-f 1 uor ophenoxynet hyl ) - pyri m di n-

4-yl]-(5-nethyl -2H-pyrazo| 3-yl)-amno (I11d-12): M5 15 328.2 (MtH)' Exanple

269 [ 6- Et hyl 52- I _ _

pyri m di n-4-$%@% [F élﬁ-&%raz&ﬁy&i y% Ylaaﬁir?g)( fi thhﬂé) M5 322.2 (MtH)'
20 Exanpl e Zifcimidis-@Hyd] ol 5pplvemyd/ 2N pyradol+ai-§1) -amine (IIXc-

pyri ai di n- 42'%/51 -prbeé\h%I -2H-pyrasol -3-yl)-amne (111d- 14): M5 392.2 (MtH)'
25 Exanpl e ) of¥#8 henoxynet hyl ) - 6- net hyl -

pyrim di - 4- yI] (5-methyl ~2H pyrazol - 3-yl)-am ne (lI11d- 15): M 330.2 (I\/H—I)'
Exanpl e 272 (2-(4-Chloror ophenoxyrret hyl ) - 6- met hoxynet hyl - 30

pyri m di n- 4-Eptamgl® @dSh\IR- Wzﬂﬂmml(-ﬁl-mthz}- white solid; 'H
NVR ( DVSO 4 i | 6. 05
(1H,(br),)7%@l§,ﬂj&-,§h}.§§- , d'),%)fd.'éfl?’i'ﬁ%gﬁrj'; 3 Emﬁ& 21

SLP 2n 1' J5(IMXOANG2RSI3IPLI4 UBGIH)S1031

10 Example 250 {2~ (4-Chlorophenylaminc)-6-methyl-pyrimidin-
4-y1]-(5-methyl-2H-pyrazol-3-yl) ~amine (IIIc-18): MS

315.4 (M+H)?

Example 251 [2-(4-Chlorophenyl)amino-5,6-dimethyl-
15 pyrimidin-4-yl]-(5-methyl-2H-pyrazol-3-yl)-amine (IIIc-
19): MS 329.4 (M+H)®

Bxample 252 (5,6-Dimethyl-2-phenylamino-pyrimidin-4-yl)-
(5-methyl-2H-pyrazol-3-yl) -amine (IITc-20): MS 295.5
20 (M+H)®

Example 253 [2- (4¥m110ropheny1) amino-6-methoxymethyl-
pyrimidin-4-yl] - (5-methyl-2H-pyrazol-3-yl) -amine (IXIIc-
- 21): MS 345.1 (M:H)* | '
25

Example 254 [2-(Benzimidazol-2-ylamino) -6-methoxymethyl-
pyrimidin-4-yll - (5-methyl-2E-pyrazol-3-yl) -amine (IIIc~
22): Ms 351.2 (M+H)®

30 Example 255 (6-Methoxymethyl-2-phenylamino-pyrimidin-4-
yl) - (5-methyl-2B-pyrazol-3-yl) -amine (IIIc-23): MS 311.2
{M+H)*




-309 Exanple 273 (2-(4-Chl ororophenoxynet hyl) -6-net hyl -
pyrimdin-4-yl]-(5-(furan-2-yl)-2H pyrazol-3-yl]-amne (xI1d-17): M5 382.2
(MtH)' 5 Exanpl e 274 (5-nethyl - 2H pyrazol -3-yl)-(2- 71 50p 1300
phenyl sui f an Iaet hyl -5, 6, 7, 8-t et rahydr o- qui nazol i n-4-yl) Id-7): M5
352.5 (MFP?S X Ig?(arrpl e 275 12- (4- Xet hyl phenyl sul f anyl rre]f%ﬁllq%owéw%l8 9-

t et rahydr o- 5H— cycl ohept apyrimdin-4-yl]-(5-nethyl-2H pyrazol-3-yl)-am ne
(11d-8): M5 380.2 (MrH)' Exanple 276, 12eyi-Methyl-|-phenyl - ethyl) 6,7,8,9 15
t et rahydr o- 5H cycl ohept apyr| m di n-4-yl | -(5 nmet hyl - 2H pyrazol - 3-yl ) -am ne
(11d-9)i M Besmple (84 ' (SENetpYd - 27phemy @i@qamnim@ésnsyrps{%— 7

8-tetrahydrao- Ml LAa4ay (o= 1Y ne(lld-
10)z MB 388. ?%%L%wﬁggﬁ")‘?% 37@{7- enzyﬁﬁf LG 2R eﬁz{ﬁ -5, 6,7, 8-
tetrahydropyrido[ 3, 4-dl pyrimdin-4-yll-(5-nmethyl-2H 25 pyrazol-3-yl)-am ne
(rrd-11): IVB4795 MEH) e 279

(6- Benzyl - Jﬁo@ngg# 9rephenoxymethyl) -6-methyl-

tetrahyd@- LG dhnladlyy L SLghan wikaiﬁrwzhw- -aR¥baZetxRay! ) - ani he
(11d-12): 461. 2 ( M+ ) f i o

[ 2- (4- Chi or obhe it 3A2:- nymus)z; 7 8-

t et rahydr o- pyri do[ 4, 3-d] pyr| m d| n-4-yll-(5-methyl -2H pyrazol - 3-yl)-am ne
(11rd-13): M 371.3 (MtH)' 21 SAP 2uu5 WO 02/ 062789 PCT/ USC]/51031 - 310
Exanpl e 281 mmeﬁmacrmer(abm9tqumm-wma-

yHT - (5 met Y 20 T - s (RO 4 9 Lk by YR 0128411 -amine

10 (IIXd-2): MS 382.1 (M+H)"

Example 259 (6-methyl-2-phenoxymethyl-pyrimidin-4-yl)-(5-
phenyl-2H-pyrazol-3-yl) -amine (IIId-3): MS 358.2 (M+H)*

15 BExample 260 [5- (Puran-2-yl)-28-pyrazol-3-yll-(6-methyl-2- -
phenoxymethyl-pyrimidin-4-yl) ~-amine (IIIAd-4): MS 348.2
(M+H) *

Example 261 [5-(Furan-2-yl)-2H-pyrazol- 3-?1] (G-Mthyl -2-
20 phenylsulfanylmethyl-pyrimidin-4-yl) -amine (IIId-S)
364.1 (M+H)*

Bxaméle 262 [6-Methyl-2- (4-methyl-phenylsulfanylmethyl) -
pyrimidin-4-yl] - (5-phény1-2£-pyra:ol-3-y1) -amine (IIId-
25 6): MS 388.1 (M+H)" '

Example 263 [5-(Puxan-2-yl)-2H-pyrazol-3-yl}-[6-Methyl-2-
(4-methyl-phenylsul fanylmethyl) -pyrimidin~4-yl] -amine
(II1d-7): MS 378.1 (Ms+H)® '

30 . ‘
Example 264 [2-(4-Fluoro-phenoxymethyl) -6-methyl-
pyrimidin-4-yl] - (5-phenyl-28-pyrazol-3-yl) -amine (IIId-
8): MS 376.2 (M+H)*



(MtH} 5 Exanpl e 282 [2-(2,6-Di chl orobenzyl) -5, 6-di net hyl -
pyrimdin-4-yll-(5-nethyl-2H pyrazol -3-yl)-amne (l11d- 19): white solid,;
111 NWR (DVMSO O 8.50 (1H, s), 7.70-(2112, d), 7.3-7.1 (311, m, 522}&33,L(:Jﬂ,§5
s), 4.10 (111, s 2.30 10 (311, s), 2.10 (311, s), 1.80 11

(M+H) * EXMP%"‘%@ (1H 1 ndazol - 3-yl) - (2- (2 phenyl - cyc|op¢‘g‘§9§"5"5f&i

gni nazolin-4-yl]-amne (lid-16): '"HNWMR (DVSO 13.2(1H, s), 12.0(111, s),
8.76(1H, m, 8.10(111, m), 7.85(211, mposi5 7.75(111, m, 7. 61(111 m

7.41(111, my, 7.30(211, m), 7.20(2H, m, 7.12(211, m, 2.35(211, m),
1.60(1H, nm), 1.35(111, m; M Mz, 378.1 M#: HPLC Rt=3.21 nin. Exanple

gsgl 8;7); EL;F;%%&SQ Mh‘&n‘g’ﬁ‘é%ﬁmﬁ%&%ﬁ&wﬁ PREEY} 13.8(111, s),

12. 05(111 cayrﬂ-ﬂcﬁ(nznizlmls BEufHr 12 y1)) - 2H-pyakdl 13 -p}] é‘mﬁulll m,

7.35(3H, 5- 5(211, n), 1.60(111, m), 1.35(111, m: NS:
mz, 396.1 Kﬂl,dﬁﬂ‘l_‘ 3§52% FNﬂ? 25 - Exanpl e 285

(5-Fluoreg-1 Hindazol.-3-yl)- [2 (2- phenyl - cycl opropyl ) gui nazolin-4-yl]-am ne
(11d-18): 1HNMR (DVSO) ~13.3(111, s), 12.0(111, 8), 8.75(111, m), 8.10(111,

m, 7. 85(2%,_};5&5((21&%!9 2 -phaydeul fignylnethy hpmmrs;ba-ﬁ-m(zll m

min o1 1 23 PR -y Wil ] MeagaC 7S 26

(5- Xet hyl - 1Hlp|5H)dzoI 3-yl)-[2-(2-phenyl - cycl opropyl)-qui nazol i n 4-yl]-am ne
(11d-19): 1HNMR (DVMBO) 12.8 (1H, s), 11.90(1H, s), 8.80(1H m, 8.10(1H,
m, ' :

10 Example 267 (6-Bthyl-2-phenoxymethyl-pyrimidin-4-yl)-(5-

methyl-2H-pyrazol-3-yl) -amine (IIId-11): MS 310.2 (M+H)*

Example 268 [6-Rthyl-2- (4-fluorophenoxymethyl) -pyrimidin-
4-yl] - (5-methyl-2H-pyrazol-3-yl) -amine (IIId-12): MS
15 328.2 (M+H)*

Bxample 269 [6-Bthyl-2-(1-methyl-1-phenyl-ethyl)-
pyrimidin-4-yl] - (5-methyl-2H-pyrazol-3-yl) -amine (IIId-
13) : MS 322.2 (M+E)* ' ‘

20
Example 270 [2-{(4-Chlororophenoxymethyl) -6-methyl-
pPyrimidin-4-yl] - (5-phenyl-2H-pyrazol-3-yl) ~amine (IIId-
14): MS 392.2 (M+H)"

25 Example 271 [2-(4-Chloroxrophenoxymethyl)-6-methyl-
pyrimidin-4-yl) - (5-methyl-2H-pyrazol-3-yl)-amine (IIId-
15): MS 330.2 (M+H)"

Example 272 [2-~(4-Chlororophenoxymethyl) -6-methoxymethyl-

30 pyrimidin-4-yl]- (5-methyl-28-pyrazol-3-yl)-amine (IIId-
16) : white solid; H NMR (DMso) & 2.20 (3H, s}, 3.43 (34,
8), 4.49 (2H, 8), 5.20 (2H, s), 6.05 (1H, br), 7.05 (2H,
d), 7.33 (26, d), 10.55 (1H, br); MS 360.2 (M+H)*



7.85(2H, m, 7.30-7.20(511, n), 6.55 (1H, s) 2.80 (1H m, 5 2. 55(IH :
2.35 (3H,s) 2.00(2H, m; Ms: mz, 342.1 M#.; HPLC Rt=3.13 mn. gﬁngéL
TESTI NG The activity of the conpounds as protein kinase 10 inhibit

be assayed in. vitro, in vivo or inacell line. in vi tr&@ﬁﬁ'ﬂé& 1 ncl ude
assays t OGP ne inhibition of either the phosphory on activity or
ATPase activity of the activated protein kinase. Alternate in vitro assays
quantitate the ability of the 15 inhi bBo®+ to bind to the protein kinase.

I nhi bitor binding nmay be neasured' by radiolabelling the inhibitor prior
to binding, isolating the inhibitor/protein kinase conplex and determ ning

t he anopunt oI eleabqun b i ndi ng may be

det erm ned M 2 (woﬁ%% 4{\%# %&#Q\A/he#égﬁ gv inhibitors are

i ncubat ed Wi gy ini i -ai-9Lh - {5 A Berdoddy X )0- N eitazoddB oyl Peaiine Bl OLOG CAL
TESTING EXAMPLE 1 25 Kf DETERM NATI ON FOR THE | NHI BI TI ON OF. GSK-3  Conpounds
were scr eeneE¥H-1gi P‘Saﬂp?r?y(nﬁbﬁ) I nhibit GSK-3p (AA 1-420) activity using
a standagd coupled enzyme system (Fox et al. (1998). Protein Sci. 7, 2249).
Reactions were carried out in a solution 30 containing 100 mM HEPES ( pH
7.5), -10 mviBgople 274rEnMerhyl 28-pyma%iRs -y mNRETT and 1. 5% DVSO. Fi naI

Tout s, MO Wﬁﬁéﬁﬁf@% LR R Tk Sl ot s AT

-312- amine (IXId-7): MS 352.5 (MaH)*

10 Example 275 [2- (4-Hethy1pheny1pu1fanylnethy1) -6,7,8,9-
tetrahydro-58-cycloheptapyrimidin-4-yl} - (5-methyl-2H-
pyrazol-3-yl) -amine (IXd-8):MS 380.2 (M+H)"

Example 276 [2-(l1-Methyl-l-phenyl-ethyl)-6,7,8,9-

15 tetrahydro-5H-cyclokeptapyrimidin-4-yl]-(5-methyl-2H-
pyrazol-3-yl) ~amine (IId-9):
MS 362.3 (M+H)®

Example 277 [2-(2,6-Dichlorobenzyl)-5,6,7,8-tetrahydro-
20 ﬁuina:olin-%-yl] ~ {5-methyl-2H-pyrazol-3-yl) -amine (IId-
10): MS 388.1 (M+H)" . '

Example 278 [7-Benzyl-2-(2,6-dichlorobenzyl)-5,6,7,8-
tetxrahydropyride[3,4-dlpyrimidin-4-yll - (5-methyl-2H-
25 pyrazol-3-yl)-amine (IXId-11): MS 479.5 (M+H)*

Example 279 [6-Benzyl-2- (4-chlorophenoxymethyl)-5,6,7,8-
tetrahydro-pyridol4,3-d]lpyrimidin-4-yl] - (5-methyl-2H-
pyrazol-3-yl) -amine (IId-12): MS 461.2 (M+H)”

30

Example 280 [2-(4-Chlorophenoxymethyl)-S,6,7,8-
tetrahydro-pyrido[4,3-dlpyrimidin-4-yl)] - (5-methyl-2H-
pyrazol-3-yl)-amine (IId-13): MS 371.3 (M+H)"



( HSSPHQS( PO3H2) EDEEE, Aneri can Peptide, Sunnyvale, CA). Reactions were
carried out at 30 C and 20 nM GSK-30. Final concentrations of the
conponents of the coupled enzynme systemwere 2.5 mM phosphoenol pyr uyatsep 7575
300 UM5 NADH, 30 jig/m pyruvate kinase and 10 jig/m lactate

dehydr ogeMABMHE assay stock buffer sol ution was prepardd’V¥YM%3 ning al |

of the reagents |isted above with the exception of ATP and the test
conmpound of interest. The 10 assay stogkobuffer solution (175 pl) was

i ncubated in a 96 well plate with 5 pl of the test conpound of interest at
final concentrations spanning 0.002 pMto 30 pMat 30C for 10 mn.

Typi cal |y, 12 noi tihrali conduct y ring,setjal, dilutions
(7 om 10 mEREBE 33 425 2 R T o lntisnd -t mRE BT wORMREHA 1

daught er pl apis- (SHRRtheacR Hopyr@sol /B iy 1) -aipe t(XeTaddd) i oms cda@@ pl of ATP
(final concentration 20 pM. Rates of reaction were obtained using a

Mol ecul ar DelM+dBs Spectranmax plate reader (Sunnyvale, CA) over 10 mn at 20
30C. ThegKi values were determned fromthe rate data as a function of

i nhi bitor concentration. The foll 6wi ng conmpounds were shown to have Ki

val ues | ess Bxzaple 28% 3r (ToK=-Bichlercbenzyl)35,6-digethyla- 9, |1a-11,

1035 |1 et rt] F18 nd Ot L byato; -9 -aidag Catidt g D00

through Ilc-19),: Wdte5polid; 18 NMRC-(PRISONr Qughse | (1122,s) , 1710724, {1H|, c- 25,

l[1c-27, 11¢c-30 through 1l¢c-32, Il1c-35 to 11c-39, TG 42, 11c-53, Ilc-61,
I1c-67 |1 c-d;?', T-3s778 (38, @] 15-35 plH, S)p-4-1P) §18, $]4-3-3¢) | a-2
I11a-3, 1bl | a3, el a-13, (3) as)L8.1 /dd %324, ehl;l Mms2F62l4 ! ewAsphrough 111¢c-S,
I11G9 Tl1lc-1T, 111c-12. T11c-15 111c-18. Ilic | |

Example 283 (1H-Indazol-3-yl)-[2-(2-phenyl-cyclopropyl)-
quinazolin-4-yl] -amine (IXd-16): ‘HNMR (DMSO) 13.2(1H, s},
12.0(1H, s), 8.76{1H, m), 8.10(1H, m), 7.85(2K, m),
15 7.75(1E, m), 7.61(1H, m) 7.41(1H, m), 7.30(2H, m);
7.20(28, m), 7.12(2H, m), 2.35(2H, m), 1.60(1E, m),
' 1.35(1H, m); MS: W/z, 378.1 MH+; HPLC Ry=3.21 min,

Bxample 284 (?-rluoro-lﬂ-indézél-a-yl)-[2-(2-pheny1-

20 ocyclopropyl) -quinazolin-4-yl] -amine (IId-17): 'HNMR (DMSO)
13.8{(iH, s), 12.05(1H, 8), 8.75(1H, m), 8.10(1H, m),
7.85(2E, m), 7.60(1H, m)}, 7.35(3H, m) 7.25-7.10(4H, m),
2.35(2H, m), 1.60(1H, m), 1.35(1H, m); MS: m/z, 396.1
MH+; HPLC R.=3.26 min. s

25
Example 285 (5-Fluoro-l1lH-indazol-3-yl)-[2-(2-phenyl-
cyclopropyl) -quinazolin-4-yl] -amine (IXd-18): “HNMR (DMSO)
13.3(1E, s), 12.0(1H, s), 8.75(1H, m), 8.10(1H, m),
7.85(2H, m), 7.65(2H, m), 7.35(3H, m) 7.20(1H, m),

30 7.10(2H, m) 2.40 (2H, m), 1.65(1H, m), 1.35(1H, m); MS:
m/z, 396.1 MH+; HPLC Re=3.26 min. |




WO 02/ 062789 21SLP1 PCT/USO01/51031 -313- 19, Illc-21, I1lc-24, |I1b-

through I'11b-6, I11b-8 through II11b-10, 111b-13, M-14, 111d-20, III -21,
I1d- 14, and IM19. ,The foll ow ng conpounds were shown to have Ki ﬁnv Hu%s
between 0.1 and 1.0 Mfor GSK-3: Ila-1, Ila-4, 1Ila-5, III(?HZIQSO Iog 1/1 ur b
I1a-15, | ™R&P6219 529 |1a-34 through I1a-36, I1a-38,, ¥3193) | 2l 42,
Ila-48, Ila-54, 1la-55, lIla-62, Ila-63, |la-66, Ila-69, Ila-78, lic-1,

llc-2, Ilc-4, IICG5, Ilc-7, Il1c-9, 1ie313>- Ilc-14, lic 10 16, Ilc-17,
c-19, I11c-23, 11c-26, I1¢c-28, iic-29, lic- 33, I1c-34, 11c-40, |lc-41,
43 t hr oBptengke £86 |(5cMevhylhlBpyy azcclsiz-yml-dzsztzrphemgh |l c-57,

|
| c-
| c- Ilc i 1 L 9
| b- 7, 11 b- 9‘613?I7I¥%II ‘I“(rifgﬁéﬂ‘I'lIaf]f I‘F’I ]I#‘ICIEIS I?IIHI D'Iéﬁ I1a-8,
HE! 10 | 11226, (1H, @)1911LP0daR2,s) ) |8 BERELH, )3- B610(LHA-AP, |11 a- 30,
ll1a-31, I11 Il l.a-34, LI l1la-42, 1Jlc-1, Nt 0, Illc-
3, 111b-7, 'Iaﬁfb‘?ﬁ “I’llg’ 39- H '?‘Fgg% m) 4 16585, (1,562 - 83| &IIH mhnd 11d- 18.
0 The fgll wm(ﬁpmqndsase(ms@pvmd@(mvcin)Kl usvahvre§ b@ﬁw@emql 0 and 7.0
Mfor GSK-3: Ila-10, Ila-13, 11a-25, |1a-40, 11a-45, 1la-49, I|la-50
hrough || a-HFLC Rerd-82 Mi%e 65 11a-67, 11a-68, |la-71, Ila-72, |la-74,
la-76, |la-77, lla-81, Ilc-58, 11c-60, I1c-62, Ilc-68 25 through I1c-71,
lc-74, 11d-3, 11d-4, Illa-15, Ma-16, - Illa-21, Illa-28, Illa-35, |Ila-36,
l1a-38, Illa-41, |lla-43, || |BEOIDGICAIS TESTINGI c-10, |llc-16, 11lc-17, and
I'lc-

22. 30 Bl OLOG CAI1'11-£E§EI:§@¢Y I\?I‘t%e compounds as protein kinase

10 inhibitors may be assayed in vitro, in vivo or in a cell

I
I
I
I
I
I
2
2
p
t
I
I
I
I

line. In vitro assays include assays that determine
inhibition of either the phosphorylation activity or-
ATPase activity of the activated protein kinase.
Alternate in vitro assays quantitate the ability of the

15 inhibitor to bind to the protein kinase. Inhibitor
binding may be measured by radiclabelling the inhibitor
prior to binding, isolating the inhibitor/protein kinase
complex and determining the amount of radiolabel bound.
Alternatively, inhibitor binding may be determined by

20 running a competition experiment where new inhibitors are
incubated with thée protein kinase bound to known ‘ |
radioligands.

BIOLOGICAL TESTING EXAMPLE 1
25 Ki; DETERMINATION FOR THE INHIBITICON OF.GSK-3

Compounds were screened for their ability to
inhibit GSK-3p (AA 1-420) activity using a standard
coupléd enzyme system (Fox et al. (1998) Protein sei. 7,
2249) . Reactions were carried out in a solution

30 containing 100 mM HEPES (pH 7.5), 10 mM MgCl:, 25 mM NacCl,
300 pM NADH, 1 mM DTIT and 1.5% DMSO. Final substrate
concentrations in the assay were 20 uﬁ ATP (Sigma
Chemicals, St Louis, MO) and 300 uM peptide



Ki DETERM NATI ON FOR THE | NHI BI TI ON OF AURORA-2 Conpounds were screened in
the following manner. for their ability to inhibit Aurora-2 using a e
standard 21 SEP 2U5 WO 02/ 062789 PCT/ US01/ 51031 -314- coupl ed enzynkel Hdsay?
(Fox et al (1998) Protein Sci 7, 2249). To an assay stock buffer solution
cont ai ni ngyo d/eddveEPES 7.5, 10 nM MyCl2, 1 nM DTT, 25 MRENEE/SIBIS iy 5
phosphoenol pyruvate, 300 nmM NADH, 30 ng/m pyruvate kinase, 10 ng/m

| act at e dehydrogenase, 40 nM ATP, and _80Q0 pM peptide (LRRASLG Anerican
Pepti de, Sunnyval e, was added a DRB& sol ution of a conmpound of the

CA)
present inv ' '%E%E#o rali OQM ;g 10 sul ting
m xture was ?ﬁ%ﬁgg?%g?%}{zg '0?&%8'5'%2%. Bgﬁgidgéac I on \?\'/gé F%ffi ated by the
addi tion of RBaptichs werdIdartisfositset uié o haddpuenm dswap.concentration
of 70 nMin the assay. The rates of reaction were obtained _by nonitoring

absor bance aFiBad aemeralrationg Afit Ehe ceemmonents oft the eourledy a Bi oRad
Ut ramar k- pl ghoy e gired i 225, menodiifodtiolta:usacser pglaper i ned from

the rate data unction of I nhibltor concentration. The follow ng

conpoundsS weNBDEho@ ney mibpyrvateakimase cnd titamaoml pactate Aurora-2: |1a=1
t hrough I1 a: ?éﬁlf‘%?ggé;ﬁ&%l fhrough I'la- 64: I'la- 66: ll1a-68, Ila- 69: [ ?.- 71_
through Ila , . 11c-1 through 11c-13, Ilc-15 through Ilc-44,-11c-46
through 11c-61,-11c-63an hasmayh stotk-baf fert cedilutiunowgs prepdSed | 1 b-1 through
109, 11O LeoRLREE A D L Lol gyon 8 L L0 bpvough 25
I11a-49, |1|exdeption e IATICahd thécCted?, coipsbuMa bE. interest. The
10 assay stock buffer solution (175 upl) was incubated in a
96 well plate with 5 ul of the test compound of interest
at final concentrations spanning 0.002 uM.to 30 pM at 30°C
’ fof 10 min. Typically, a 12 point titration was
conducted by preparing serial dilutions (from 10 mM
15 compound stocks) with DMSO of the test compounds in
daughter pl'ates. The reaction was initiated by the
addition of 20 pl of ATP (final concentration 20 uM).
Rates of reaction were obtained using a Mole_cu'lai' Devices
Spectramax plate reader (Sunnyvale, CA) over 10 min at
20 30°C. The K; values were determined from the rate data as
a function of inhibitor concentration. '
The following compounds were shown to have K
values less than 0.1 puM for GSK-3: IIa-2, I1Ia-3, IIa-8,
ITa-9, Xla-11, IIa-12, IIa-17, IIa-18, IIa-21 to Ila-24,
25 IIa-26, IIa-28, IIa-30 through IIa-32, IIa-39, IIa-43,
ITa-46, IIa-47, 1Ia-61, 1IIc-3, IIc-6, IIc-8, IIc-10
through IIc-12, II¢-15, IIc-18, II¢-20 through IIc-22,
IIc-24, IIc-25, IIc-27, IIc-30 through Iic-32, IIc-35 to
IT¢c-39, IIc-42, Ilc-53, IIc-61, IIc-67, IIc-77, IIc-78,
30 IIb-1, IIb-3, IIb-5, 1Ib-8, IId-1, IIIa-2, IIIa-3, IIIa-
6, IITa-17, IIXa-18, IIIa-24, IIIa-27, IIlic-2 through
'IIIc-S, iIIc-s, IIIc-11, IIIc-12, IIIc-15, IIIc-18, IIle-



The foll ow ng compounds were shown to have Ki val ues between 0.1 and 1.0 pM
for Aurora-2: Ila-20, Ila- 30 65, Ila-67, Ila-70, I1a-80, Ilc-14, |1c-66,

IMS$, 11d-6, Illa-14, I1la-33 through Ma-35, I11c-9, M-11, Illb- 1 }5ﬁipﬂ?,
[11b-7, 11ib-10 through Il1l1b-13, I1l1b-15 I1I1b-16, and - YV;

021 062784 W0 ?ﬁ%;95 PCT/ USO1/ 51031 - 315- The follomﬁh%&ﬁgﬁﬁgﬂﬁds wer e
shown to have Ki val ues between 1.0 and 10.0 NM for Aurora-2: Ila-10, Ilc-
71, llc-75, 1lc-76, 11d-4, Illa-42, 143x343, 111c-10, 111b-3-6, 111b-8,

[11b-9, and 111b-14. 5 Bl OLOG CAL TESTI NG EXAMPLE 3 CDK-2 | NHI Bl TI ON ASSAY
Conpounds wdPe $&EEchdd LRHI¢HeLf AJIbwilnhwetatr IIEBré6 heIdhility to

i DI OO rdplRg s 9061 20004 fh GOUPIId,ER4Y Tho35egy (FRrashs Al1Haloos)

Protein Sci 0 ‘an assdy “st sof utTon ‘containing 0.1M
HEPES 7.5, 1@,nmenfyTId119.nM DTT, 25 mM NaCl, 2.5 mM phosphoenol pyruvate,

300 mM NADH, 30 nmg/ m . Ki L1 /m | actat hyd , 100
TV ATP, and 15 100 pVFBRREO BLOTHERERESRPARARRFS, SARER | G2 Ppbntide, -
sunnyval s, Ca)apBspaidedh 2 DEAEA. Y jn ol asoTosed f 1dig present

i nvention to a concentration of he resulting mxture was
| ncubat ed aTIaes¢ fda-70 IMa-l4hdl=cast i GHawds,i OLa+29dita~Fdhe addition of

25 nM T ¢ nERRouEh Finsdsn, HEEGHE S dageats, talatontir il AR o ing |
absorbance ata348,nNMracse) IIH-68,NIIA-E€dTTRNEsQt TB-1B USITRG-19 Bi oRad
I1c-2, IIc-4, IIc-5, IIec-7, Ilc-9, IIc-13, IIc-14, Ilc-
10 16, IIc-17, IIc-18, IXc-23, IIc-26, IIc-28, IIc-29, IIc-

' 33, IIc-34, IIc-40, IIc-41, IIc-43 through IIc-45, IIc-47
through IIc-52, IIc-54 through II¢c-57, IIc-59, IIc-63
through IIc-66, IIc-72, IIe-75, IIc-76, Ile-79, Ilc-6,

IIb-7, IIb-9, IId-2, 1Id-5, IId-6, IIIa-1, IIIa-4, IIIa-
is 5, IITa-7, IIIa-8, IIIa-10, IXIa-11, IIIa-19, IIIa-22,
IIIa-23, IIZa-26, IITa-29, IIIa-30, IIIa-31, IIIa-33,
I1Ia-34, IIIa-37, IIIa-42, IIIc-1i, IIIc-8, IIIc-20, IIlc-
.23, IITb-7, IIIb-11, IITb-12, IIIb-15, IIIb-16, IId-16,
IId-17, and IId-18.

20 The following compounds were shown to have Kj

values between 1.0 and 7.0 pM for GSK-3: IXa-10, IIa-13,
ITa-25, IIa-40, IJa-45, IIa-49, IIa-50 through IIa-52,
IIa.-64, IIa-65, 1la-67, IIa-68, IIa-71, IIa-72, IIa-74,
1Ia-76, IIa-77, IIa-81, IIc-58, IIc-60, IIc-62, IIc-68

25 through IIc-71, IIc-74, IId-3, Iid-4, IIIa-15, IIIa-16,
IITa-21, IIfa-28, IIIa-35, IIIa-36, IIIa-38, IIla-41,
I1Ia-43, IIIa-45, IIIa-49, IIIc-10, IIIc-16, IIIc-17, and
IIIc-22. '

30 BIOLOGICAL TESTING EXAMPLE 2
;gi' DETERMINATICN FOR THE INHIBI‘I"IONI OF AURORA-2
Compounds were screened in the following manner .
for their ability to inhibit Aurora-2 using a standard




Utramark plate. reader (Hercules, CA). The Ki values were 25 determ ned
fromthe rate data as a function of inhibitor concentration. The follow ng
conpounds were shown to have Ki values less than 1 pM'for CDK- 2: ;6qy b4005

l1a-36, 1lc-15 _I1c-25, 1lc-27, I1¢c-32, 11c-53, and |11 “@U‘ﬁ%§§ 62789 21
SCP 2uu5 WOU6REY/ 51031 -316- The fol | owi ng conpounds (f’ ¥ to have Ki
val ues between 1.0 and 20.0 pMfor CDK-2: |Il1a-38, Ila-40, Ila-44, Ila-52,

and |la-54. BI OLOG CAL TESTI NG EXAMPLES#4-ERI C | NHI Bl TI ON ASSAY Conpounds
were assayed for the inhibition of ERK2 by a spectrophotonetric

coupl ed- enzygoppiedagntyos atsanl (RokOE®) alkr dL8PA) SEroFeiR24@) .7,/ n thi s assay,
a fixed 10 égg@ﬁntration of activated ERK2 (10 nM was incubated wth

vari ous con ations of the conpound in DVMSO (2.5 9% for 10 mi'n. at 30C

in 0.1 M HEPES buff erto pih 7assay &tick bhmgeiOsamhhbéﬁ2coﬁh&inﬁﬂg
phosphoenol pyruvat e

200_ pM NADH, 150 ruvat e ki nase g/ m.
P eC 1 BenlRBEESa2es. A Wb diasiiner kil Bhnt 15100 Nabln e b BHC e
initiategd b hB hédﬂbiigﬁﬁzﬂit@f’ 394 Wmﬁﬁe Kt ﬁa% %@EE of absorbance

at 340. nM was nltor | G50 was eval uate e rate data as a
function of kiinagei t 30 mafmlentachaten dehydrdgenasel odd M AT 0 @ands mere shown

}?chg? ghdapﬁl§ﬁ4pé§%§d%hﬁ@%éﬁ#gylgﬁ%bugKn MEPle%bWHE%%n%aell values
bet ween 1. Owapdad@e@ pN\NDMS0 SHUGtAon bE- 48coimpours, of the present ‘
invention to a final concentration of 30 uM. The
10 resulting mixture was incubated at 30 °C for 10 min. The
reaction was initiated by the addition of 10 uL of
Aurora-2 stock solution to give a final concentration of.
70 nM in the assay. The rates of reaction were obtained
by ﬁoniforing absorbance at 340 nm over a 5 minute read
15 time at 30 °C using a BioRadlUItramark plate reader
(Hercﬁles, Ca). The K; values were determined from the
rate data as a function of inhibitor concentration.
' The following compounds were shown to have K;
values less than 0.1 uM for Aurora-2: IIa-1 through IIa-
20 18, IIa-21 through IIa-é64, IIa-66, IIa-68, IIa-69, IIa-71
throuéh IIa-78, 1IIa-81, IIc-1 through IIc-13, IIc-15
through IIc-44, IIc-46 through IIc-61, ‘IIc-63 through
Iic-65, IIc-67 through IIc-69, IIb-1 through ITb-9, IId-1
through IId-3, IIIa-1 through IIIa-8, IIIa-10 thr&ugh'
25 1IIXa-13, IIIa-15 through IIIa-32, IIIa-36 through IIlla-
41, Iila-44 ﬁhrough II1Ia-49, IITIc-1 through III¢-5, IIIc-
12, and IIIc-15.
The following compounds were shown to have K;
values between 0.1 and 1.0 UM for Aurora-2: IIa-20, IIa-
30 65, IIa-67, IIa-70, IIa-80, IIc-14, IXIc-66, IId-5, IId-6,
IITa-14, IIIa-33 through IITa-35, IIIc-9, IIIc-11, IITb-
1, IITb-2, IIIb-7, IIIb-10 through IIIb-13, IIIb-15,
IIIb-16, and IIId-20. '



25 and Ila-36. BI OLOd CAL TESTI NG EXAMPLE 5 ART | NHI Bl TI ON ASSAY Conpounds
were screened for their ability to 30 inhibit AKT using a standard coupl ed
enzyme assay (Fox et al., Protein Sci., (1998) 7, 2249). Assays F rp 9nng
carried out in a mxture of 100 MM HEPES 7.5, 10 mM My ) %X 'WD
02/ 062789 VSL9%8% /) 51031 -317- NaC , 1 mM DTT and 1.5% I'ha

substrate concentrations in the assay were 170 pM ATP (Slgna Chen1ca|s)
and 200 pM peptide (RPRAATF, Aneri can3epti de, Sunnyvale, CA). Assays were
carried out at 30 C and 45 nM AKT. Final concentrations of the conponents
of the coupled enzydﬁh%y§Q¥%ﬁwmaﬁeCEWBOHﬁﬂghUGpﬁoéh@W@yﬁthﬂ“? Ki300 pM NADH,
30 pg/ ML pyruyate ase d 10 / ctat e dehydrao n_assay

st ock buffe?’a B?ﬁtg% T%ﬁﬁ#ga% gh"@o%?ﬁlé?ﬁﬁr%Tf d&F J§ §ents 1isted
above, withy RheIIéxﬁfftIfﬁhfﬁ AEl- 4DTTIIQU@2thfIi§543CQﬂﬁRHﬁ% of interest.

56 pl of the stock sol ution was Iaced in a 384 pl ate ol | owed by

addi tion ofIIIPk30$:ZIhﬁb{ﬁEKIEihnﬂq apdniilhrhg- the test conpound (fi nal
compound 15 concentrati.on 30 pM...The plate was preincubated for about 10
mnutes at 30'C and the reaction initiated by addition of 10 pl of enzyne
(final cebncentration 45 nWBICIHGICALNPESTING EXAMBLE{3 reaction were obtai ned
using a BioRad U tramark plac&)f‘{iam ng er &R ) over a 5 20 minute read
time at 30' C. Conmpounds show-t Sctt i nhibition versus standard

wel I's containing the essdunds Mieitiel 5@ RbEOLMI m@%om&tmgoma& wer e

titrated to_ determ ne | C50 val ues.
for their ability to inhibit CDK-2 using a standard

coupled enzyme assay (Fox et al (1998) Protein Sci 7,
10 2249). |
To an assay stock buffer solution containing
0.1M EEPES 7.5, 10 mM MgClz, 1 mM DTT, 25 mM NaCl, 2.5 mM
phosphoenolpyruvate, 300 mM NADH, 30 mg/ml pyruvaté
kinase, 10 mg/ml lactate dehydrogenase, 100 mM ATP, and
15 100 pM peptide (MAHHHRSPRKRAKKK, American Peptide, _
Sunnyvale, CA} was added a DMSO solution of a compound of
the present invention to a final concentration of 30 uM.
The resulting mixture was incubated at 30 °C for 10 min.
The reaction was initiated by the addition of
20 10 pL of CDK-2/Cyclin A stock solution to give a final
' concentration of 25-nM in the assay. The rates of
reaction were obtained by monitoring absorbance at 340 nm
over a 5-minute read time at 30 °C using a BioRad
- Ultramark plate reader (Hercules, CA). The K; values were
25 determined from the rate data as a function of inhibitor
concentration. )
The following compounds were shown to have K;
values less than 1 uM for CDK-2: IIa-14, IIa-36, IIc-15,
IIc-25, ITc-27, IIc-32, IIc-53, and ITIc-4. |



The foll ow ng conmpounds were shown to have Kj 25 values between 1.0 and
20.0 PMfor AKT-3: 11c-18, Il1c-22, 1lc-25, 11c-27, Ilc-31, 11c-32, |lc-37,
I1c-39, Ilc-42, and Ilc-53. 30 BIO.OG CAL TESTI NG EXAMPLE 6 SRC IES%B&E&&N
ASSAY The_conmpounds were eval uated as inhibitors of hu%@oﬁsﬁ% a bSiHt
ei ther a MRAHEH? vity-based assay or spectrophotonetric say. 21 SEP 2Vl a
WD 02/ 062789 PCT/ US01/51031 -318- Src Inhibition Assay A

Radi oacti vi ty-based. Assay The conpound3leere assayed as inhibitors of full

| engt h reconbi nant human Src ki nase (from Upstate Biotechnol ogy, cat. no.
14-117) expressed andTher Feliawindgrcompravdsowersl sbownstoShavkiKase activity

was nonitored by f{ollow n he Incorporatjon o 3P_from ATP._ ipto the
tyrosi ne of ‘f?cir“%?dgﬁntHSF‘ﬁ %‘éﬂa %?)1@&@? %GE’I’S*gfeIEBP-EBanHT%n, A u: Tyr
= 4:1 (SigmepyLaly, R2a-58;084a) szdbsafollowing were the final concentrations
of 10 the assay conponents: 0.05 M HEPES, pH 7.6, 10 mm MgCl12, 2 mm DIT,

0.25 ng/mM BSA, 10 pM ATP (1-2 }1C 33P-ATP per reaction), 5 ng/m poly
A u-Tyr, gand 1-2 units of BEGEX ﬁqﬂs@%ﬂmﬂ Lhase. in a typical assay,

-

all theTreaction conponents—wth—the—e<cepttot ol P were 15 pre-m xed and
aliquoted into assay plate wel EERK INHREBITION as8R¥sol ved in DVSO were added

to the wells to give_a final, DMSO concentyation, of ,2, 5%  The assay plate
was incubated at 30 CCPEPOYRAR; ¥erRr3psaysst oL the t{HB"bi"Eg‘B‘Pi%fl with

3|3P- fATi’bo/Af tEK22 ByThN spbct PShbLome t PR 2¥uiaal bABFMECEBagYe (BSR G t h 150
pl o 0

al (1998) Protein Sci 7, 2248). In this assay, a fixed

10 concentration of activated ERK2 (10 nM) was incubated
with various concentrations of the éompound.in DMSO (2.5
%) for 10 min. at 30°C in 0.1 M HEPES buffer, pHE 7.5,
containing 10 mM MgCl,, 2.5 mM phosphoenclpyruvate, 200
M NADH, 150 pg/mL pyruvate kinase, 50 pg/mL lactate

15 dehydrogenase, and 200 1M erktide peptide. The reaction
was initiated by the addition of 65 uM ATP. The rate of
decrease of ébsorbance at 340 .nM was monitored. The ICs
was evaluated from the rate data as a function of
inhibitor concentration. _

20 The following compounds were shown.to have K;
values less than 1 UM for ERK-2: IIc-15, IIc-27, IIc-32,
IIc-53, and IIic-4.

The following compounds were shown to have Ky
values between 1.0 and 20.0 uM for ERK-2: IIc-18, IIc-25,

25 and IIa-36.

BIOLOGICAL TESTING EXAMPLE S
AKT INHIBITION ASSAY

Compounds were screened for their ability to

30 inhibit AKT using a standard coupled enzyme assay (Fox et
al., Protein Sci., (1998) 7, 2249). Assays were carried
out in a mixture of 100 mM HEPES 7.5, 10 mM MgCl2, 25 mM



trichloroacetic acid (TCA) containing 20, mM Na3PO4. The quenched sanpl es
were then transferred to a 96-well filter plate (Watnman, UNI-Filter G-/ F
G ass Fiber Filter, cat no. 7700-3310) installed on a filter platey 2§ 1055
vacuum mani fol d. Filter plates were washed four tines \@ 2%%%CA

cont ai ni nYOBMIPNa3POs and then 4 tines with methanol . b
scintillation fluid was then added to each well. The plates were seal ed and
t he amount of radioactivity associ atedawyth the filters was quantified 30
on a TopCount scintillation counter. The radioactivity incorporated was

pl otted as aNdChct ilomMoDTThendnhi 5%t BMSO coritigrtlr aubatratee data was fitted

to a conpetitive " _ inhibition,kinetics nodel.to t Ki _for the

conpound. 21¢ o) 6?/ggﬁ7§§S?¥HY%E%§V@ﬁG§€%&?iBgégwalnhibition Assay
8: Spectrophghaiiddls) AndapooThR -PEP: Pde dumethATFgMaERr ikkn! Pepbyasa)

reconbi nant Src ki nase-catal yzed phosphoryl ation of poly 5 (flu-Tyr
substrate weSWHRENALE.f CBd - usPHEAYS CWERE RATHAFAOUta&Sap0( FExaRE 45 (1998)
Protein [ 9) 3 t pi : I I ' Ldi sed to HAD
For overy it Jaf'c) mindy poBcefEEayi N OF it <ouilontirs 7 CHe

di sappear anceouplediABHzyma bBystemveeren: !y wdbighosphoenclpgrurdtam - The

foll ow ng we t Loal ,conc rations, of. . the as components; 0.025 M
HEPES, pH_7.%‘,?o 1@9%&9, HQZ%WE#’%’?"W z’%“}ﬁfﬁxﬁ‘%‘gﬁﬂ &Eﬁﬂyr, and 25 nM of
reconbi nant lTaemateSidehydregenakenal concentrations of the 15 conponents of

the coupl ed enzynme systemwere 2.5 hosphoenol pyruvate, 20Q pM NADH, 30
jig/m pyruvate kina QﬁﬁaXOSEB?ﬁP%$%£§EH4§ Hr%@@nREQPaFﬁ a typical

assay, -ald l&sht33hg0al1206B0BRA! feagents listed above, with the
exception of AKT, DTT, and the test compound of interest.
56 pl of the stock solution was placed in a 384 well
plate followed by addition of 1 pl of 2 mM DMSO stock
containing the test compound (final compound

15 concentration 30 pM). The plate was preincubated for

.. about 10 minutes at 30°C and the reaction initiated by
.addition of 10 ul of enzyme (final concentration 45 nM)
aﬁd 1 mM DIT. . Rates of reaction were obtained using a-
BioRad Ultramark plate reader (Hercules, CA) over a &

20 minute read time at 30°C. Compounds showing greater than
50% inhibition versus standard wells containing the assay
mixture and DMSO without test compound were titrated to
determine ICs5, values. _

The following compounds were shown to have K;

25 values between 1.0 and 20.0 UM for AKT-3: IIc-18, ITe-22,
IIc-25, 1Ic~27, IIc¢-31, IIc-32, IIc-37, 1Ic-39, IIc-42,
and IIc¢-53.

BIOLOGICAL TESTING EXAMPLE 6
30 SRC INHIBITION ASSAY

The compounds were evaluated as inhibitors of

buman Src kinase using either a radiocactivity-based assay

or spectrophotometric assay.



with the exception of ATP were pre-m xed and aliquoted 20 into assay plate
wells. Inhibitors dissolved in DMSO were added to the wells to give a final
DMSO concentration of 2.5% The assay plate was incubated at 300C quM#OQ%
mn before initiating the reaction with 100 pl14 ATP. The . ‘ﬁ%s%rbance v
change at V% th tine, the rate of the 25 reaction, PS8l ored on a
nol ecul ar devices plate reader. The data of rate as a function of the

i nhibitor concentration was fitted taea3ggapettive inhibition Kkinetics nodel
to get the Ki for the conpound. The foll ow ng conpounds were shown to have
a' K& 30 val ue $fc InbdbitdonSPgsay|A: 8 Radioaztiviityr-Pased Asg8dy |1 a-27,
I1a-28, Il1a-30 through,lla-33, Il.b-1 11b-4 1]b- Lig-3. . 11le-8, Ilc-10,
I1c-13, 11c-15, |1c- 1809 Compgunds, wezg ?W%Yngn 3 3‘?’5‘2,&’%?:1%‘?3?% hr ough
I'1c-35, I'lc-Eif1l3engthSRecdmbindRt08(MeR 78 BG40 I/sybm3 tpstdte t hrough
[1c-39, Ilc-41 through Ilc-44, lic-51, I1d-1, 11d-2, Illa-1, Il la-6 through
Il1a-8, Il aB%tQ‘F#"lﬁg{ﬁSYfl CR%-3D0- ahfi-11 7L -exnrasRssh and PUSIiLERE f ol | owi ng

conpounds: we : 5 ( and 1M for SRC:
Lo 1 | N 2‘,J§'J‘e°tﬁ|}Sa"%-tg’,ltdl)|"Ia1-q'\3f‘aL ?fag-ifé, #gwfizfgﬁﬁbgédgﬂtﬁg%g |l a- 26,
|l a-29, || a-Bdnitomad) iyl :fﬁllg}lviulg?thg, irderpikatiion 4F ”Emlrﬁlmgg :mpa- 52,

s - a- a- y

I1a-56, Ila-57. lla-59 | l.a- 66, Lla- 67
I1a-72, -1 o Beo qE Hrappfece g Fafdon pofy iﬁﬂ{r"JXEgP"FP’E'Fi Ilc-9, 11¢-11,
[1c-12, |11 C-sﬂﬂsthﬂ'dtb hlﬁ cbhpoéltith'@Dlﬁ:Wﬁ-Qi:tlhf(@ig’mal,l ea80, nblc- 36,
[1c-40, 11c-46_through Ilc-50, |1c-52 throu ll.c-61, 11c-63
i ough' |1 - Bro2 T, Samey Folgwing ware | Ve Binal copsRnEFAELaRS PFa. 11,
I'1'1a- 14 atchr opgdd dddayr Edmpbheatd? 0.05 M HEPES, pH 7.6, 10 mM MgCl,, 2

wM DTT, 0.25 mg/ml BSA, 10 pM ATP (1-2 uCi **P-ATP per

reaction), 5 mg/ml poly Glu-Tyr, and 1-2 units of

recombinant human Src kinase. In a typical assay, all
the reaction components with the exception of ATP were
15 pre-mixed and aliquoted into assay plate wells.
Inhibitors dissolved in DMSO were added to the wells to
givé a final DMSO concentration of 2.5%. The assay plate
was incubated at 30 °C for 10 min before initiating the
reaction with *’P-ATP. After 20 min of reaction, the
20 reactions were qﬁenched ﬁith 150 pl of 10%
trichloroacetic acid (TCA) containing 20 mM Na;PO;. The
quenched samples were then transferfed to a 96-well
filter plate (Whatman, UNI-Filter GF/F Glass Fiber
Filter, cat no. 7700-3310) installed on a filter plate
25 +vacuum manifold. Filter plates were washed four times
with 10% TCA containing 20 mM Néapo., and then 4 times with
methanol. 200pl of scintillation fluid was then added to
each well. The plates were sealed and the amount of
radioactivity associated ﬁith the filters was quantified
30 on a TopCount scintillation counter. The radiocactivity
incorporated was plotted as a function of the inhibitor
concentration. The data was fitted to a competitive -

inhibition kinetics model to get the Ki for the compound.



15 through Illa-24, Illa-31, Il11a-33, Illa-35, Il1la-38 through Illa-43, and
I11a-47. The foll ow ng conpounds were shown to. have a Ki val ue of betmeen

IMand 6Mfor SRC. Ila-13, Ila-20, lla-44, Ila-45, 1la-48, Ila- 542 ¢ gz
lla-63, Ila-65,' 20 Ila-68, Ila-70, lla-71, lla-74, lla-77, Ila-78%"I°t 8T
[1b-3, 11 w®p2a62821, Ilc-2, I1c-66, 11c-68, Il1la-13, | Pcaa®Rdys1diil a- 25
l[11a-34, I1l1a-36, Ma-37, and Illa-44.. \Wile we have presented a-nunber of

enbodi ments of this invention, it is apparent that our basic 25
construction can be altered to prOVId% { her enbodi nents which utilize the
conpounds and nethods of this invention. Therefore, it will be appreciated
that the scope of this invention is to be defined by the appended clains
rat her than by the speC|f|c enbodlnents whi ch have 30" been représented by
way of exanple. Sk SERIPAGIOY BB B2/ F 2 ; gonmpound of
formula Ilic: 2 NH nék /U [ maceutically
accept abl e salt ther%%g e&gqeugg E%‘" ﬁ%g Engn?l y selected fromT-R3 or
L-Z-R3; Rr reconﬁépantlesrdz Wﬂﬁﬁ:—tcauaﬂ.yaﬁﬂTpﬁ’esphotyZaﬂbn wienpely RO s

sel ect eq_; f F&1 a%yrp g ra eS#apsSttzlutathi.qufggguBsing a coupled enzyme

assay (Fox et al (1998) Protein Sci 7, 2249). In this
assay one molecule of NADH is oxidised to NAD for every .

molecule of ADP produced in the kinase reaction. The
disappéarance of NADH can be conveniently followed at 340
10 nm.
-The following were the f£inal concentrations of
the assay components: 0.025 M HEPES, pH 7.6, 10 mM MgClz2,
2 mM DTT, 0.25 mg/ml poly Glu-Tyr, and 25 nM of
recombinant human Src kinase. Final concentrations of the
15 components of the coupled enzyme system were 2.5 mM
phosphoenolpyruvate, 200 M NADH, 30 pg/ml pyruvate
kinase and 10 pg/ml lactate dehydrogenase.
In a typical assay, -all the reaction components
with the exception of ATP were pre-mixed and aliquoted
20 into assay plate wells. Inhibitors dissolved in DMSO
were added to the wells to give a final DMSO concentration 3
of 2.5%. The assay plate was incubated at 30°C for 10 min
before initiating the reaction with 100 uM ATP. The .
absorbance change at 340 -nm with time, the rate of the
25 reaction, was monitored on a molecular devices plate
reader. The data of rate as a function of the inhibito‘r’
concentration was fitted to compettive inhibition
kineties model to get the K; for the compound.
The following compounds were shown to have é'lq
30  value of <100nM on SRC: IIa-8, IIa-21, IIa-23, IIa-24,
IIa-27, 1Ia-28, IIa-30 through IIa- 33, I1b-1, I1ib-4, 1Ib-
5, IIc-3, Il¢c-8, IIec-10, IIc~13, IIc- 15 ITc- 18, ITc-19,
Iic-21 through IIc-24, IIc-31 through IIc-35, IIc-37



selected fromCr_6 aliphatic, C6_t0O aryl, a heteroaryl ring having 5-10
ring atons, or a heterocyclyl ring having S-10 ring atonms, -halo, -OP.,
-C(=O R -CO2R, -COCOR, -COCH, COR, -NO2, -CN, -S(OR, -S(O)ZR SRZ1SPZ'335
-N(R4)2, -CON(R7)2, -SO2N(R )2, -OC(=OR, -N(R)COR, -N T& _

al i phat i c)WOOURM) N(R) 2, - CENN(R4)Z, - C=N-OR -N(R')Cd&ﬁ §02’5031

N(R7) SOZN(R7) 2, -N(R4) SO2R, or -OC (=O N (R) 2 1 21 SEP 2005 321a Rl is
T-(Ring D) ; Ring DD is a 5-7 nenberedzggnocyclic ring or 8-10 nenbered
bicyclic ring selected fromaryl, heteroaryl, heterocyclyl or
Carbocyclyl,tﬁxvu@hh&ﬁeﬁasryEIaF41hEhfwuyhﬂiIﬁ 44, NG IkasungIiddr)i ng

het eroatons selected fromnnitrogen, oxygen or sulfur, wherein Ring Dis

subst i t Ut ed BkdZny LFBstit SEZBrE Ph¥Ruah,, ¥y dIda-2¢. Rroyghy. 7-R5, and

at any substii44 2y € Jhane 1Rl 0gR -5l 1S a valence bond or a O _4
aIkylldenecarlt&n leaC14akP?u%Z ain;, Lis -0-,-5-,

-SO-, - S2-, - N(R6) SO, - TheS@N@-RGj.nm(quunmwez@OEh,ownN(za) h'ﬁ)le a(R6) C(0) O,
O i ek b b o b 2 bt ) D
2005 0 02) Oed ) REELUPOHE108) 1802ra; ity 2NrbREs, Crilagy Lo
- C('R6) 2N( R6)IFeHER6 I1a-af thrp’él%)IM‘KZ?G)II@G’QG(,RE)EEI"&?RZI&&&RZ are
| ndependent Iy, Sl #C45d-520M 1 Bese - W LR%7 O'71a-59, 1Ta-61, IIa-62,
ITa-66, Ila-67, IIa-69, Iia-72, -Iia-'73, IIa-75, IIb-6,
10 IIb-8, Iic-4 through IIc-7, IIc-S9, IIc-11, IIc-12, IIc-
14, IIc-16, IIc-17, ITIc-20, IIc-25 through IIc-30, IIe-
36, IIc-40, IIc-46 through IIc-50, IXc-52 through IIc-61,
IIc-63 through IIc-65, IIc-67, IIc-69, iId-a, IIIa-2
through IIIa-5, IIIa-11, IIIa-14 through IIIa-18, IIla-22
15 through IIIa-24, IIIa-31, IIIa-33, IIla-35, IIIa-38
through IITa-43, and IIIa-47. '
The following compounds were shown to have a X;
value of between 1M and 6uUM for SRC: IIa-13, IIa-20,
Ila-44, 1Ia-45, IIa-48, IIa-54, Ila-55, IIa-63, 1IIa-65,
20 - ‘ITa-68, IIa-70, ITa-71, ITa-74, IIa-77, Ila-78, ITa-81,
IIb-3, IIb-9, IIc-1, IIc-2, IIc-66, II&-GB, IIIa-13,
I1Xa-21, IIIa-25, IIIa-34, ITIa-36, IIla-37, and IiTa-44..
While we have presented a number of embodiments
of this invention, it is .';tpparent that our basic
25 construction can be altered to provide other embodiments
which utilize the compounds and methods- of this
invention. Therefore, it will be appreciated that the
scope of this invention is to be defined by the appended
claims rather than by the specific eMiments which have

30 been represented by way of example.



'R2 and R2' are taken together with their intervening atons to forma fused,
5-8 nenbered, unsaturated or partially unsaturated, ring hagih@ib-3 ring
het eroatons sel ected from nitrogen, oxygen, or sulfur, wherein each

substi tytabhes§arbon on said fused ring formed by R2 a@ud/tRRY/5i081 substituted
by hal o, oxo, -CN, -NO2, -R7, or -V-R6, and any substitutable nitrogen on
said ring forned by R2 and R2' is substituted by R4; R3 is selected from
-R, -halo, -OR -C(=OR, -CX2R, -COCORI-COCH2COR,-N®2, -CN,-S(OR, -S(O 2R
-SR, -N(R4)2,-CON(R") 2, -S2N(R7)2,-0C(=O R, -N(R7)COR, -N(R7)CO2(Cl_6
aliphatic),:N(RA)N(R4)2, -C=NN(R4)2, -C=N-OR, -N(R7)CON(R7) 2, _
-N(R7) SO2N( R7).2,, - N(R4) SO2R, or -OC(=0)N(R7) 2; each R is independently

sel ect ed ffom'RyBrogen or an optionally substituted group sel ected from
Cl.6 aliphatic, C6_10 aryl, a heteroaryl ring having 5-10 ring atons, or a
heterocyclyl ring having 5-10 ring atons; each R4 is independently selected
from-R7, -COR7, -CO2 substituted C1_6 aliphatic), -CON(R7)2, or -SO2RT;
each R5 is independentl lect-e -Rrrhalo, -OR, -C(=O R, -CO2R
"R, N, den S %{’E}%ﬂ?‘%?‘s%%R?OEE@\%,% £ ﬁEEA)z, -CON(R4) 2, - SC2N(R4) 2,
-OC(=O R, -N(R4)COR, -N (R4) C02 (optionally substituted Cl.6 aliphatic),
-N(RA)N(R4) 2, -C=NN(R4)2, -C=N-OR, -N(R4)CON(R4)2, -N(R4)SO2N(R4) 2,

-N(R4) SO2R, or -OC(=O)N(R4)2; WO 02%@(,27%9 -323 21 SEP 2705 PCT/US01/5105

| e
NH

HN N
X
R-\ﬁJﬁN
Rv/\N"l\N—ﬂ‘ .
H
IIIc
or a pharmaceutically acceptable salt
thereof, wherein:
R* is independently selected from T-R’ or L-Z-R’;

Y is independently selected from T-R® ror L-Z-R*, wherein R?
ig szlected from an optionally aubstituﬁed group
gelected f£rom C;.¢ aliphatic, Cs-10 aryl, a heterocaryl
ring having 5-10 ring atoms, or a heterocyclyl ring
having 5-10 ring atoms, -halo, -OR, -C(=0)JR, -CO:R,
-COCOR, -COCH,COR, -NO,, -CN, -S(O)R, -S{Q);R, -SR,
-N{R%)z, ~CON{R7),;, -SO,N{R7);, -OC(=0)R, -N(R’)COR,
-N{R7)CO, (C;.¢ aliphatic), -N(R*IN(R%),, -CsNN(R%).,
-C=N-OR, -N(R7}CON(R7};, -N(R7)SOM(R"},, -N(R*)SO,R, or
-OC(=0) N(R") z;



<

-0-, -5-, -SO, -502-, -N(R6)502-, -SO02N(R6)-, -N("6)-, -CO, -Q02-,
)CO, -MR5) (OO, -N(R5)CON(R6) -, -N(R6)SC2N(R6) -, -N(R6)N(R6) -,
N(R6)-, -OC(O N(P )-, -C(P, 6)20-, -C(R6)2S-, -C(R6)250-, -C(Ro)gF0As,
)2802N(R6)-, -C(R6)2N(R6)-, C(R6) 2N(P. 6) C(O C(R6) 2N(R6) C(0) O,
=NN(R6) -, -C(R6)=NO, -C(R6)%é§R6)N(R6) - C(R6) 2N( R6) SO2N(R6) -, or
) 2N (R6) CON (R6) - ; wis --€tke)20-, -C(R6)28—, - C(R6) 2S0-,

2S02-, -C(R)2S02N(R6)-, -C(R6)2N(R)-, -CO, -C02-, -C(R6)OC(o0)-
)OC(O N(R6) -, -C(a6) 2N(a’ ) CO-, - C(R6) 2N(R6) (O O, C(Rt)=NN(R)

R6) =N- @*, iz @LR&EaINORG) N(R6) -, -C(P), N(R)S02N(R6) -,

- C(R6) 2N(R6) CON(R6) -, or -CON(R6) -, each p6 is independently selected from
hydr ogen d¥.figh D gigt il T Pesiasdieict os@ e lacakitpEaPrc 8gr8upem8rrefo R6
groups on thslé9aﬁle'££9@e§efée@&@rﬁr$@K£Pyicmﬁgégﬁoaﬂyfh the nitrogen atom
to farma 5-6 nenbered heterocyclyl or heteroaryl ring: and each RL is
i ndependent | eserecyellyt rom dgthogenl vk, aﬁﬁlepitattﬂmaJW]smtl tuted Cl1-6

al i phatic gr p el ento hrvmththe
nitrogen to ggg%rg g(t"gol rgrf) g%éﬂe?ir ocyc y#gogn gtek er oary r| ng and

wher ei n aryl frbat ef easyén, h@ipg@@y@i:yd;ulm,bamemadjn atichg ab kiyd i dene chai n
groups are o tional l\\{n substituted. 2, The co%und according to claiml1,
wherein said uJE%FrbB‘d BIhAE HHE BTt TR BH 5% he group

consi sting of.r323 (\ﬁ‘-)ZJ1=$i hﬁ@laogenan@ K¥Mbst 9 ueh Bl VEARY NRit r8g&ham do, or
2L Cl-4 ali Phat| C gr OUP, ' (b) RY is

by -R%;
T is a wvalence bond or a C;.4 alkylidene chain;

aggnm

;Q/—\
N

/Q,Q,Q 0QQO<Z

%2

Z is a Cj-4 2lkylidene chain;

L is -0-, -S-, -80-, -803-, -N(R®)SG,-, -80,N{R°)-,
-N(R%)-, -CO-, -CO,-, -N(R®)co-, -N(R®)C(O)O-,
JN{(R®) CON(R®) -, ~N{RS)SON(R®)-, -N(RSIN(RS)~-,
~C(O)N(R®) -, -OC{O)N(R%}~, -C{R®),0-, -C(R®).S-,
-C(R%),80-, -C(R®)280,-, -C(R®),S0,N(R®)-, -C(R®),N(R®)-



-R or L-Z-R, wherein T is a valence bond or a nethylene and Pt' is -?, -N
(IR4) 2, -or -01R and wherein Ra is an optionally substituted group
selected fromCl -6 aliphatic, C4-1,u aryl, a heteroaryl ring baiingﬁg%ﬁ
zing atons, or a heteracyclyl ring having 5-10 ring atons, - N R4)2,

OR 7 1 WO02062789 wo 0: ' 162° 39 Pcrirusoifsl0 ( 21 SEP 2RgMUSMBHBL () Rl s
T- (Rng D, wherein T is a valence bond or a nethylene unit; (d) Rng Dis
a 5-7 nmenbered nonocyclic or an 3-10 _g{iztgered bi cyclic aryl or heteroaryl
ring; and (e) a'- is -Ror -T-WR an - is hydrogen, or a2 and R2' are

t aken. toget her_ct(gsfaw(@spe(gglj n@{ﬂé)j:amsy?%_t(bt&@t_gd_@qu};ﬁﬁﬁg.) _3. The
| , a) d

o]
conpound according to claim wher ej n: I s hydrogen, al kyl- or
di al kyl ani no, a€dRANHD- or-GURE) MR NIREX + ¢ -oFf RIP=N (RD)SORN(RY -T- RE or

L- Z-R3, wherein_T_k ¢ bond or a nmethylene and R is -P, -&R4)>, or
-OP, and Rd is "gr{Rogﬁ}ﬁ&g{:gg??Jbs't Ituted group selected fromd.,;
aliphatic, G& .dr &Ylare liRiependenylly’ s8letityd NErdm LQ 1 iH19WwaRSIBor0r @

hetarocyclyl rigg havjng 5-10 ring atons, NW:, or -OR (c) R is T- (Ping
D), wherein T le %n@éiéenﬁﬁebﬁﬂhe%rto%%% l:\l,é%'etﬁﬁﬂff; TpherveRin® is a 5-7

menber ed NMONOCYELE 05 PBrR 40rudBIDY A RhBUEHC AnvheababEyesparyl ring

and
partially unsaturated, ring having 0-3 ring heteroatoms

selected from nitrogen, oxygen, or sulfur, wherein each
substitutable carbon on said fused ring formed by R?
and R* is substituted by halo, oxo, -CN, -NO,, -R’, or
-V-R®, and any substitutable nitrogen on said ring
formed by R?* and R* is substituted by R%Y;

R? is selected from -R, —hélo, -OR, -C(=0)R, -CO,R,
~COCOR, -COCH;COR, -NO;, -CN, -S{(O)JR, -S(O})zR, -8R,
~-N(R*)z, -CON(R"});, -SO.N(R"),, -OC(=0)R, -N(R7)COR,
-N(R7)CO, (Ci.¢ aliphatic), -N{(R*)N(R*)i, -C=NN(R%).,
-C=N-OR, -N(R7)CON(R’);, -N(R’}SO,N{(R’};, -N(R®)SO:;R, or
~0C (=0)N(R") 3;

each R is independently selected from hydrogen or an
optionally substituted group selected from C;.¢
aliphatic, Ce-i¢ aryl, a heterocaryl ring having 5-10
ring atoms, or a heterocyclyl ring having 5-10 riﬁg
atoms;

each R* is independently selected from -R’, -COR’,
~CO, (optiocnally substituted C,.¢ aliphatic), -CON(R"),,
or -SO,R’;

each R®* is independently selected from -R, halo, -OR,
~C(=0)R, -CO;R, -COCOR, -NO;, -CN, -S{O)R, -SO:R, -8R,
-N(R*),, -CON(R'),, -SO,N(R%),, -0C{=0)R, -N(R*)COR,
-N(R*)CO, (optionally substituted C,.s aliphatic),
-N(RY)N(R*) 2, -C=NN(R*)., -C=N-OR, -N(R*)CON(R'),,
-N(R*)SO,N(R*)2, -N(R*)SO:R, or -0OC(=0)N(R*);;



(e) R-.is -Ror -T-WR and R-' is hydrogen, or R and Rz' are taken
together to forman optionally substituted benzo ring. 4. The conpound
according to claim2, wherein said conmpound has one or nore featurebs! 5FP 1945
sel ect eWOFRGM78he group consisting of: 21 SEP 2865 3244 T(HPVR¥Sis T-R8 or
L-Z-R3 wherein T is a valence bond or a nethylene and R3 and R8 are sel ected
from-R -OR or -N(R4),, wherein P, |s selected fromd 6 aliphatic, or
5-6 nmenbered heterocyclyl, phenyl, “0r35-6 menber ed heteroaryl; (b) RLis T-

Ring D), .wherein T'is a Ienc bond, 6 nmember ed
§mnogycl)| Y 4Ff aft"8- 16" 'ne érea ?c'ycl éﬁ”éﬁ?[z or %\J%{SDEEDOZWI ring; 21 SEP
2005 eV) | ?; ¢ (739 PRS- UJchg ) Ji (r82%>- (d)y (%) £$0y B-and R2 is hydrogen,

wherein Ris sel ected fromh rogen Cl-j; ali phatlc phenyl a b5-5
menber ed het 6F Rin HON{RAY; ,orNéR%J@zHé%)eTed-N(‘Fét éﬁr(@cj/cl.l c ring; and (e) S.

The conpound. g to I (a) R8 or L-Z-R3
wherein T is cg&@%& e boﬁg Er‘1<'§tf:1n)|ath ‘ghﬁg (r)]d R3 g )ﬁ8 are selected from
-R-OR or ‘CE\(PP))ZSQr,VVh@KE:”nSBg j s- csedzse)esegt\r{r{som CLGR® a;wmfat-l c, or 5-6

mer uer ed heterogyclyl nyl , Jrem eced het eroa (b) >L is T-
(ring D), \Ah‘é?(cﬁx ?s"g(Q)a“lferréé(%éFi%I(R()&(%ong DG(& A ﬁé#r}enfoered
monocyclic ofe @F) 3yl , -c(r),N(RO)N(R®) -, -C(R®)M(R®)SON(R®)~, or

-C(R%) .M (R®) CON(R®) - ;

W is -C(R®%),0-, -C(R®%),S-, -C(R%),80-, -C(R%),S0;-,

~-C(R®) ,S0,N (R®) -, -C(R®),N(R®}-, -CO-, -CO,-

-c(rR®)oC(0) -, —C(R“)OC(G)N(RE)-, -C(R%} N (R®) CO-,

-C(R%) N(R®)C(0)0-, -C(RF}=MN(R®)-, -C(R®)=N-O-,

~C(RS) LN (R®)N(R®) -, -C(R®).M(R®)SO,N(R%) =,

-C(R®) N (R®) CON(R®) -, or -CON(R®)-;

each R® is independently selected from hydrogen or an
optionally substituted ;.4 aliphatic group, or two R®
groups on the same nitrogen atom are taken togsther
withh the nitrogen aktom to form a 5-6 membered
haterocyclyl or heterocaryl ring; and

each R’ is independently selected from hydfogen Qr an
optionally substituted C,;.¢ aliphatic group, or two R’
on the same nitrogen are taken togethar with the
nitrogen to form a 5-8 membered heterocyclyl or

heteroaryl ring . and

wherein aryl, hatercaryl, heterocyclyl, carbocyclyl and

alkylidene chain groups are optionally substituted.

2. The compound according to claim 1, wherein said
compound has one or mora features selected from the group

consisting of:



menbered bicyclic aryl or heteroaryl ring; (d) ais -Rand R is hydrogen,
wherein-Ris selected fromhydrogen32 | -6 aliphatic, phenyl, a 5- 671§Fp2%5
menbered heteroaryl ring, or a 5-6 nenbered heterocyclic ring; and (e)

-0-, -5-, or -N(R4)-. 6. The conmpound according to claim4, wherein sald
conpound has ongipnaﬂgfe R%@% es ggb qteg faggtkggag&qu consi sting of:

(a) R' is hydrogen nethyl %&I , propyl’, Ti'sopropyl,

met hyl am no or acebamamlmitna4QéKE¢§QLEphedltr@ﬂmﬁppyrldyl 4- pyridyl,
pyrrolidinyl, plperldlnyl Qollnyl pi perazj nyl , nethyl, et hyl, :
cycl opropyi , s@pﬁdwTRmth«% , whergia,d isavRignesiamd,  al koxyal kyl, al kyl - or
di al kylam no, alk 0 ER -2 [ 0627 I / 031 326-
dlalkylamnoalkoxy?é)lz':ag'e'Itfmaegril()1/%“D Fﬁgh§f1gg gﬁbst?éﬁ?@d %éng% or

met hoxymet hyl ; (c) wR&riS nTRCRiBYaE) cpwhiereiln T dubse Malentesond and Ring D
is ab-6 nenbered aryl or heteroaryl ring, wherein Ring Dis optionally
substituted with BReSEEEnd G pss SSILEEREGFr GmrwhaFBl - &N, - NC2

“N(R4) 2, optionall . . +ORR
C(O\IH% Ry T L NCRa) éo%g%tﬁlf% %%2’%1 ‘%\l(’%‘k 008{2 GONE RAS mabrc’-ﬁQ(ZRes)
COCH2CH2CH2N (R4) Betandcla)l R2 tindyeopen Hfid sibgtatohed or -

unsubstituted Cl_6 aLlphatlc and Lis -0-, -S-, or -NH. 7. The conpound
according to C|alﬁ§é Whe P& mOR



(a) R' is hydrogen net hyl, ethyl, propyl, cyclopropyl, isopropyl,

met hyl am-no or acetimdo; (b) RLl' is selected from 2-pyridyl, 4- pyrzl dgflp 2065
pyrrol i o628 peri di nyl, norpholinyl, piperazinyl, n*tfifh@/ﬂﬂlhét byl ,

cycl opropyl, isopropyl, t-butyl, alkoxyal kyl am no, al koxyal kyl, aI kyl - or
di al kyl am no, al kyl- or dial kyl am noal koxy, acetam do, . opti onal I y
substituted phenyl, or methoxynethyl 34%) Rl is T-(Ring D), wherei nTis a

val ence bond and RI ng Dis a 5-6 nmenbered aryl or heteroaryl ring, wherein
RingDis opt| dﬁél By éabgt‘l(%‘ﬂ%dD'w vhebRért B £ grdtpacedbeetedtf rom

-hal o, -CN, pLLh9pal Iy substituted C1_6 aliphatic group,:
-OR, - CX2R, CO\IH( ﬁ4§}4§8ﬂ§%?ﬁ4)%0%8 -N(R4) S2R, - N(R6) 000H2CH2N(R4) 2, or- -N

(R6) COCH2CH2CHZMN GR&E D land Bl7SEEmb&@EdMﬁbﬁﬁbQ&2189oECﬁbUSOlDSlOSl -327-

(d) R2 is hydrogen or, Q L_tuﬁjed or nsubstltuted 1 6 aliphatic, and L
is -0-, -S, or -NHF™ §r Ebﬁ'rbﬁ nd §EY cPEQTFBRPEHE ng‘u% cdhSi sting of

(5- Met hyl - 2H pypgzek- 35yLY - 66 phenyks DRy 41 Apar L ok iR - am ne; |
(5- Cycl opropyl - 2H p%/razol -3-yl)-(6-phenyl - 2-
phenyl am no- pyri m &I na4eyEpkam ﬁ@g“t(n&a-"ql@l Gpropyh- RBICpPRadl - 3- yh)-[2-(3

2 (4- Cyanomet hyl pRORST Sok RE BeBRENDE SByr 1 m i n- 4-y1] -
(5-cycl opropyl - 2H pyrazol - 3-yl ) - am ne;
' 3.  Tha compound according to claim 2, whersain:
{a) R® is hydrogan, alkyl- or dialkylamino,
acatamido, or a C,., aliphatic group;
(b} RYis T-R® or L-Z-R’, wherein T is a valence bond

or a mathylane and R’ is -2, -N(R*%},, or -OR 4
. &l

& ;o . o ; . ‘
R° 15 an optionally substicuted group salactad

from Ci.¢ aliphatic, Ci. aryl, a hataroarvl ring

having 5-10 ring atoms, or a hetcsrocyclyl ring

having 5-10 ring atoms, N(R')., or -OR;

(¢} R* is T-(Ring D), wherein T is a valence boad or
a mathylene unit;

(d) Ring D is a 5- 7 mamberad monocyclic or an 8-10
mnmberad bicyclic aryl or heterocaryl ring; and

(e) R? is -R or —-T-W-R® and R? is hydrogen, or R* and
R?*' are Eaken together to form an optionally

substitutaed benzo ring.

4. The compound according to claim 2, wharein said

rom the group

rh

compound has ona or more features selactad

consisting of:



(5- Cyclopropyl - 2H pyrazol - 3-yl) - [ 6- phenyl - 2- (pyti di n- 3-
yI nmet hyl am no) - pyri m di n-4-yl ] -am ne;

[ 2- (3--Chl or ophenyl ) ami no- 6- (3-ni trophenyl ) - pyri mi di n-4 21 SEP 2905
yl ]-(5-nethyl - 2H pyrazol - 3-yl ) - am ne; '

[ 2- (3- Chl or ophenyl ) ani no- 6- ( 3, 43%% ri et hoxyphenyl ) -
pyrimdin-4-yl]-(5-nethyl-2H pyrazol - 3-yl ) - am ne;

(5- Met hyl - 2H pyrazol - 3-yl ) -[ 2- (4- sul f anoyl phenyl am no) -

6- (

[
(
[

! 4, 5-tri methoxyphenyk hr pyZ-RPiwhdieid Tk h valthd¥sond
fu
2-

3,
(4- ChI or ophenyl ) am no- 6- net hyl - pyr| mdin-4-yl]-[5
ran-2-yl)-2H pyommbtl@leyxh ]mdaRfmﬂR are selected from —R -OR

(Ben2| ni dazol - )6 yrimdi L] = o

[2-(4- chl or Ophenyla)larﬁml& m‘ﬁﬂm epyﬁa:m&rar& %é’ddrd@clyl, phenyl,
phenyl - 2H pyr azol - 3-yl ) - am ne;
[ 2- (4- Chl orophenyl%“-’arﬁ‘n’oﬂ@ﬂ@efﬁﬂd AT A T4 yI] (5 .
met hyl - 2H pyr azg| S-tert-But 279 =3 2-(3-
chl or ophenyl )agn@noéiG)i(% eD(n)yI )'ﬁ‘{)yra:?% ﬁl -4 aslw]r am ne; ré:&
02/ 062789 PCTI LdSO]E!;ﬁﬂJgf;)Bi 3:5828 5-6 memberad monocyclic or an 8-10
[ 2-(3-Chl orophenyl am no- 6 (3 nltrophenyl pyri m din- ,
yl | - (5- phenyl - gmbageds chea. c}r h=teroarfl ring;
[ 5- (Furan- 2- yI) 2H- pyrazol - 3 yI] (6- phenyl -
phenyl am no- pyri m'di n-4-yl ) -am ne;
[ 2- ¢Benzi m dazol - 2-yl ami no) - 6- et hyl - pyrim din-4-yl]-
(5- phenyl - 2H pyrazol - 3-yl ) - am ne;
[2 (Benzi m dazol - 2-yl am no) - 6- met hyl - pyri m di n-4-yl ]
[ 5- (Furan-2-yl)-2H pyrazol -3-yl]-am ne; .
[ 2- (4- Chl or ophenyl am no) - 6- met hyl - pyri mi di n- 4-yl’] -(5-
met hyl - 2H pyr azol - 3-yl ) - am ne; '
[ 2- (4- Chl or ophenyl ) am no-5, 6-di net hyl - pyri m di n-4-yl ] -
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(5-met hyl - 2H pyrazol - 3-yl ) - am ne; 71 SEP 7005
(5, 6-D net hyl - 2- phenyl am no- pyri m di n-4-yl)-(5-nethyl -

2H pyr azoWwO3=zy4)78am ne; PCTIUSHUS th5T

[ 2- (4- Chl or ophenyl ) am no- 6- net hoxynet hyl - pyri m di n- 4-

yl'I -(5-nmet hyl - 2H pyrazol-- 3-yl ) - am ne;
[2-(Benzinidazol-z-ylanino)-6-nethoxyné%%@1-pyrinidin
4-yl]-(5-methyl -2H pyrazol - 3-yl ) - ami ne; , L
(6-N®thoxynethy|iﬁup%%n§FaﬁFn%9ﬁy?im%ﬁ RYAXpEpaswaereln R 1s

met hyl - 2H-pyrazol -3-yl) 2apLpe; hydrogen, C,.; alivhatic, phenvi
(6-N@thy|-2-pheny|anino-pyr?nfgfﬁ¥4¥ylf?(%ine¥ﬁyf-?af p§rézgﬁ-§f§V)?anine,
N - (5-Cycl opropyl -| HepgrazabeBeyll hehBrohitindazgl -5r a 5-6 memberad

yl)-6-nmet hyl - pyri m dj ne-2, 4-dj am ne; and

Na- Benzot hi azol - 6- yl 2REFS¥8SEGELEGpFopFl - #-Fpyr azol - 3 :

yl') - 6- et hyl - pyricgidiings2, 4-di am.ne 9. yAzepnposi ti on conprising a conpound
according to any.one of clainms 1-8; and a pharmaceutically acceptable
carrier. 10. The conposition accordi.ng to claim9, further conprising an

addi ti onal therageut&ggagent. 2L SEP 2'.JQy -329.11 . ,An | -vLEgo net hod of

i nhibiting Aurora-2, KS3EPEH r &“CEEtTH t§°iﬁlﬁlgidroég%ﬁﬁlsanpre

conprising the stap qf¥jsFoREIELING’ SoheileiRTAL Q9hRALe 5P € Wi th a conpound
according-to any one of clains 1-8. 12. A conposition a %grding toclaim9
or claiml0, for user?methykngiand Ry apdiRopmg-spleged frop yRi- patient. 13. A

conposi tion accordi ng,t oyetai,m Qn@r0l-abmiL05-1E0E S@ R I gating an
Aur or a- 2- medi at ed di sease, 14. The conposition for use according to claim
13, wherein said dizkd@eriscsepecied reohrEol orptdreasel vt opaenylor
ovarlan cancer. or 5-5 mambarced heleroaryl; '
(b) 2% is T-(ling D), wherein T is a valsnce bond;
(¢} Ring O 1s a 5-§ membarad monocyclic or an 8-10
membered bicyclic aryl or heteroaryl ring;
(d) R?* is ~R and RY is hydrogen, wherein R is
selectad from hydrogsan, Ci;.s aliphatic, phenvl, a
5-& membered heteroaryl ring, or a 5-6 meabered
heterocyclic ring; and

(e) L is ~O-, -8-, or ~N(R?Y) -.

6. Thes compound according to claim 4, wherzin said
compound has one or more featurss selected from the group
consisting of:

(a} R* is hydrogen methyl, ethyl, propvl,
cyclopropyvl, isopropyl, methylamino or
acetimido;

(b) RY is selected from 2-pyridyl, 4-pyridyl,
pvrrolidinvyl, pipsridinvl, mbrphoiinyl,
piperazinyl, methvl, ethyl, cyclopropyl,
isopropyl, t-butvl, alkecxyalkylamino,

alkoxyalkyl, alkyl- or dialkylamino, alkyl- or



15. The conposition for use according to claim13 or claim114, wherein said
nmet hod further conprises admnistering an additional therapeutic agent. 16.
The conposition for use according to claim15, wherein said additipngip %6

t herapeutic agent is a chenotherapeutic agent. 17. A conposition according
to claimQI2EE m 10, for use inhibiting GSK-3 activi¥§TP¥IZIBLht i ent. 18,
A conposition according to claim9 or claim1l0, for use in treating a

GSK- 3- nedi ated disease. 2 1 Si P fl GB(%%@_lQ. The conposition for use
according to claim18, wherein said -3-nedi ated di sease is selected from

di abetes, Al zheiner' gidhgpaafinshiTkdig! %&aﬁiﬂ%}sﬁptisﬁéklﬁon' s Disease,
Al DS- associ ated denentia, amyotrophic lateral sclerosis (AM), nmultiple

sclerosis (M) , scEuPsphFuked, Pheryit ok @eshopyaethyphy
reperfusion/i SChe(g)a’Rlog.ﬁb@L?ﬁﬁ?%iD)z,o'w}i%x%q.'ﬂp%Sii i ang‘liéﬂégiﬂcgn Ok ai m9 or

claim 10, for use 'in enhancing ycogen synthesis or [owering blood |evels
of glucose in a patigihg RlisAachHndoesnbeareda@ayldiorghebecbaryl9 or clai m 10,

for use in inhibiting,the production of_ .h. Terphosphorylated Tau_protein in
a patient. 22. A compo¥Pri gﬁeﬁ‘aﬁﬁr}g’r% R dscloa%o&agﬁy&&?ﬁf%?@e@qr use in

i nhi biting the phospleenl 8hioto Of wdk-gEd i RdlRctedPErbanthals, Ameonposition
according to claim9 or claim,a0, for use in inhibiting Sre activity in a

patient. 24. A conposNP#o_rrhh@géFdi?@tth?a@l]éﬁ wupssiteteinfee, for use in
treating a Src-nedi ab¢¢,ALE88S§roup, -OR, -CO,R, -CONH(R'),

-N(R*)COR, -N(R%)SO;R, -N{(R®)COCH,CH,N(R®*),, or
-N (R%) COCH,CH,CH,N (R*) ,; and
(d) R® is hydrogen or a substituted or unsubstituted

Ci;.s aliphatic, and L is -0-, -8-, or -NH-.

7. The compound according to claim 6, wherein:

(a) R* ig hydrogen methyl, ethyl, propyl,
cyclopropyl, isopropyl, methylamino or
acetimido;

{b) RY is selected from 2-pyridyl, 4-pyridyl,
pyrrolidinyl, piperidinyl, morpholinyl,
piperazinyl, methyl, ethyl, c¢yclopropyl,
isopropyl, t-butyl, alkoxyalkylamino,
alkoxyalkyl, alkyl- or dialkylamino, alkyl- or
dialkylaminoalkoxy, acetamido, optionally
substituted phenyl, or methoxymethyl;

{(e) R* is T-(Ring D), wherein T is a valence bond and
Ring D is a 5-6 membered aryl or heteroaryl
ring, wherein Ring D is optionally substituted
with one to two groups selected from -halo, -CN,
-NO,, -N(R')., optionally substituted C;.
aliphatic group, -OR, -CO,R, -CONH(R*),
_N(R*)COR, -N(R*)SO;R, -N(R®)COCH,CH,N(R*),, or
-N (R®) COCH;CH,CH,N (R*) 2; and



71 SEP 2005

WO 02/062789 PCT/US01/51031

-327-

(d) R® is hydrogen or a substituted or unsubstituted
Cy-¢ aliphatic, and L is -0-, -8-, or -NH-.

8. A compound selected from the group consisting

of:

(5-Methyl-2H-pyrazol-3-yl)} - {6-phenyl-2-phenylamino-
pyrimidin-4-yl)-amine;

{(5-Cyclopropyl-2H-pyrazol-3-yl) - (6 ~-phenyl-2-
phenylamino-pyrimidin-4-yl)-amine;

(5-Cyclopropyl-2H-pyrazol-3-yl) -[2-(3-
methylphenylamine)} -6-phenyl-pyrimidin-4-yl] -amine;

[2- (4-cyanomethylphenylamino) -é-~phenyl-pyrimidin-4-yij -
(5-cyclopropyl-2H-pyrazol-3-yl) ~amine;

(5-Cyclopropyl-2H-pyrazol-3-yl) - [6-phenyl-2- (pyridin-3-
ylmethylamino) -pyrimidin-4-yl] -amine;

[2- (3-Chlorophenyl)amino-6- (3-nitrophenyl) -pyrimidin-4-
y1l] - (5-methyl-2H-pyrazol-3-yl) -amine;

[2- (3-Chlorophenyl)amino-6- (3,4, 5~trimethoxyphenyl) -
pyrimidin-4-yl] - (5-methyl-2H-pyrazol-3-yl)} -amine;

(5-Methyl-2H-pyrazol-3-yl) - [2- (4-sulfamoylphenylamino) -
6-{3,4,5-trimethoxyphenyl)}-pyrimidin-4-yl] -amine;

[2- {4-Chlorophenyl)amino-6-methyl-pyrimidin-4-y1]-[5-
(furan-2-yl1) -2H-pyrazol-3-yl] -amine;

[2- (Benzimidazol-2-ylamino-)é6-ethyl-pyrimidin-4-yl}-({5-
methyl-2H-pyrazol-3-yl) -amine; |

[2- (4-Chlorophenyl)amino-6-methyl-pyrimidin-4-yl] - (5-
phenyl-2H-pyrazol-3-yl) -amine;

[2- (4-Chlorophenyl) amino-6-ethyl-pyrimidin-4-yl] - (5-
methyl-2H-pyrazol-3-yl) -amine;

(5-tert-Butyl-2H-pyrazol-3-yl)-[2-(3-
chlorophenyl) amino-6- (3-nitrophenyl) -pyrimidin-4-yl] -

amine;
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[2-{3-Chlorophenyl) amino-6- (3-nitrophenyl) -pyrimidin-4-
y1l] - {5-phenyl-2H-pyrazol-3-yl) -amine;

[5- (Furan-2-yl) -2H-pyrazol-3-yll - (6-phenyl-2-"~
phenylamino—pyrimidin—4-yi)—amine;

[2- (Benzimidazol-2-ylamino) -6-methyl-pyrimidin-4-yl]}-
(5-phenyl-2H-pyrazel-3-yl) -amine;

[2- (Benzimidazol-2-ylamino) -6-methyl-pyrimidin-4-y1]-
[6- (Furan-2-y1) -2H-pyrazol-3-yl] -amine;

[2- {4-Chlorophenylamino) -6-methyl-pyrimidin-4-y1l] - (5-
methyl-2H-pyrazol-3-yl) -amine;

[2- (4-Chlorophenyl)amino-5, 6-dimethyl-pyrimidin-4-yl] -
{(5-methyl-2H-pyrazol-3-yl)-amine;

(5, 6-Dimethyl -2-phenylamino-pyrimidin~-4-yl) - (5-methyl-
2H-pyrazol-3-yl) -amine;

{2-{4-Chlorophenyl) amino-6-methoxymethyl-pyrimidin-4-
yl] - (§-methyl-2H-pyrazol-3-yl) -amine;

[2- (Benzimidazol-2-ylamino) -6-methoxymethyl-pyrimidin-
4-yl] - (5-methyl -2H-pyrazol-3-yl) -amine;

(6 -Methoxymethyl -2-phenylamino-pyrimidin-4-yl) - (5-
methyl-2H-pyrazol-3-yl)-amine;

(6-Methyl-2-phenylamino-pyrimidin-4-yl) - (5-methyl -2H-
pyrazol-3-yl) -amine;

N*- (5-Cyclopropyl-1H-pyrazol-3-yl} -N°- (18-indazol-5-
yl) ~6-methyl-pyrimidine-2,4-diamine; and
N’-Benzothiazol-6-yl-N*-{5-cyclopropyl-1H-pyrazol-3-

vl)-6-methyl-pyrimidine-2,4-diamine.

9. A composition comprising a compound according to
any one of claims 1-8; and a pharmaceutically acceptable

carrier.

10. The compogition according to claim 9, further

compriging an additional therapeutic agent.
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11. An in-vitro method of inhibiting Aurora-2, GSK-3, or Src
activity in a biological sample comprising the step of
contacting said biological sampls with a compound

according-to any ona of claims 1-8.

12. A composition according to claim 2 or claim 10,

for use in inhibiting Aurora-2 activity in a patient.

13. A compositian according to ¢laim 9 or claim 10,

for use in treating an Aurora-2Z-mediated diseasa.

14. The composition for use according to claim 13,
wharein gaid diseass is selected from colon, breast,

stomach, or ovarian cancer,

15. The composition for use according to claim 13
or claim 14, wherein said method further comprises

administering an additional therap=utic agent.

16. The composition for use according to claim 15,
wherein said additional therapeutic agent is a

chemotherapeutic agent.

17. A composition according to claim 9 or claim 10,

for use inhibiting GSK-3 activity in a patient,

18, A composition according to c¢laim 9 or claim 10,

for use in treating a GSK-3-mediated disease.
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19. The composition for use accoxding to claim lé,
wherein said GSK-3l-mediated disesase is selected from
diabetes, Alzheimer's disesase, Huntington's Dissase,
Parkinson's Disease, AIDS-associated dementia,
amyotrophic lateral sclerosis (AML), multiple sclerosis
(MS), schizophrania, cardiomycete hypertrophy,

reperfusgsion/ischemia, or baldnasg.

20. A composition according to claim 9 or claim 10,
for use 1in enhancing glycogen synthesis or lowering blood

levels of glucose in a patient.

21. A composition according to claim 9 or claim 10,
for use in inhibiting the production of

hyperphosphorylated Tau prot=in in a patient.

22. A composition according to claim 9 or claim 10,
for use in inhibiting the phosphorylation of fB-catenin in

a patient.

23. A composgition according to claim 9 or claim 10,

for use in inhibiting Src activity in a patient.

24. A composition according to claim 9 or claim 10,

for use in treating a Src-madiated disease.





