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WD 2004/ 048365 PCT/ US2003/ 037294 2, 4, 6- TRI SUBSTI TUTED
PYRI M DI NES AS PHOSPHOTI DYLI NOSI TOL (PI') 3- KI NASE

wo duBISBERS AND THEI R USE | N THE TREATMVENT OF EAMCERR03/037294

FI ELD OF THE I NVENTI ON Thi s invention pertains
generally to the treatnent of diseases, such as

2 oo s R SR s rise e R L) Sprynse
‘gr o\ 1 17ds a
phosphéﬁlpiggg%% S éﬁmF%tJth?Tﬁ%ﬁ@@?@FthgFﬁﬁgggﬁt
i nvention provides small nolecule inhibitors of

phosphoti dyl i nositol_ (Pl @3- ki nase har maceut i cal

fornul ati ons cont ai EIB(&P UEAE LNNEDN IO et hods of

t r eatpy, n0; ten | h .cad 4

f or mul at llnggllg,ioqla%%m\%%&rr@ﬁ%d{é %‘?@%@%@?i (%Jgdlgﬁagﬁs’ such as cancer,
clrivacteniaed (tyi the bbrfopmai dctivvity of gmmdh ifadorki grotein setifie/threonine kinases,

B ND THE_| NVENTI ON Phosphot i dyl i.nosi t ol
an %f%a lrtl%%ﬁie% dn g%ﬁhasaeﬁﬁﬁgﬁoﬁ%% ﬂlafveml?fagr@,v%dsﬁ grogll molecule
iftiKitRs Bf pﬁ&?h@@dﬂﬁﬁﬁﬁﬁ '((JI;E KiRIKE pRStRS G dal & mulhtions containing
Carpenter et al,” M. . Brol. 13:1657-1665
sychoigBibitofR] Bikthiosls af treatingmatienis witlatwd fhnrmgacsuti¢al ferotudations, and

th ' i ble f h | ati . g
B o SRR ey SAERg e Gon G imbiersr ¢ e

i nosi tol ring apASKEREUNDAOF THEMVERMGN al, Nature

332: 644-646 (1988). P13K association with Src-1ike or

rece Bh@ﬁphﬂf}d mosvéol lai-lfia@@s(Phﬂ@dS ibn’fh_ 4 phaspholipid kinase, ahé a protein
ségir]%g{ Bhibe Uindlk 'RYBRL DA SRRISSRer 4 d11“ g{ﬁ e{S"Xlélt Ez%?jgﬁ: 1657-1665

Q
el n Kinases, as describe

(BA3R81PBR i§ kA9 ¢dzymd—SE@OREA B9 dordinth ifasrs Hat Us Eresponsible for
335:85-87 (1988), and Fantl et al, Cell 69:413-423

rhasphorylating phosphadidyliositel () ea the 13U ppsitiew of e inositol ring as

. t 5 .3- ki ' i ' . .
oBENPL LRI g5 BT P8 A el s S
oeteceptot tyeosiiegtindses alan imiplictates PIK in ﬂﬁk%ﬁcogdgid;% mitogenic responses
. tin t ant n ne t a
iR P SO AEBGR TS 88 Jeiiobed #noanted ddb CHY F628H37 (1991,
ER YRS Sn@f wlighs! Shrksle 35¥ R4 gigs'@),f At Phnt BPG) Cell 69:413-423

receptor to activate PI3K has en“correlated w
(I#92).ci ency of the receptor nmutants in 25 triggering a

mtogenic respanse. Simlarly, nutants_ of c i.n -
oncobEslya S elcfiste”te doyiit i SERtts GERI o-inase activation

hivesh @bRRictANwith sidepibt Brulitd BRsPRI&Ho 4MF BR&NEal fansduction of
nmet hod was subsequently constructed to facilitate

PHidaner hyanenstriieting nyftar] Gcogenesctd yudwi 2 RIEK inglucilten oncogenic

f act or tivation to determpe her , P13K was
Pt  FAS SRk R0 bR ol o DRl 44, #6Fe fapppr PDGE)
rdc8ptl teadtivdfel PIdKekhsttheah chitcllted &ﬁt}p@efwiér@? tof ¥heédfeceptor mutants in
indirectly 30 responsible for many cel |l ul ar processes,

triggerng ¢ mitegsgicnissponsen §ireilarby exrdants of gertajeopcagenes have failed to
: ; ; bt 78y el
ngbgt%% il &Fcog&gg ;E[{ahé}‘&nnaﬂﬁid{ﬁ&%g% @ggﬁelé ‘ﬁg}ehP and%{e g€

e
vati on® N gr a ah SPWEF! Altnethod was
setiRbdenfp| sombBuctah do \aglinke downttidagh efftctQROBK QHR3GY, without

gr%cw-rtrﬂ Lfjeﬁz%(())r()z?c/ti(\)/ailgti?ozng‘t% determine whether PI3K was distinctly involved oncogenesis
and mitogenesis. The results elucidated that PI3K can be directly or indirectly
responsible for many cellular processes, such as mitogenesis and oncogenesis, as well as
histamine secretion, neutrophil activation, platelet activation, cell migration, glucose

transport, antilipolysis, and vesicle sorting.
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Wth the many regul atory responses associated with

P13- ki nase, which is known to be involved in signal
w@amaadsss i nvol vi ng ot her wel | known oncogeni cPCT/US2003/037294

proteins, such as receptor tyrosine kinases (e.g.,

VEG-- RTK), it would be highly desirable to produce

smal | nol ecul es capabl e of nodul ating, e.qg.

i nhi Bi-ti R, activity of P13-Ki e, .1s an. . .

o e i iePreRGt o oeBiocy BSGoEIAABich -, b is ko
t®be M:BKed it sigBalfcd§dabey invalRing il twedf kidvéh britdE@hé proteins, such as

i nvention tq_provide C(%pounds al one or in conbination
regeptar tyesiae Kinason (age MEOK-BTiodif woeldchs highly desirable to produce

' i [ | ' . eof.. - .
SIS o ARLATaY LD, BRSNSy e
pr ovitde anedjecaotthisinkeitionste provitldpotehtr @BIbIBI of FIBK Tt is further

10, SUWARY OF THE | NVENTI ON The present jinvention _ . .
ap OBiFctek theoipstant JIVERTQN 9ePigXide FompwBadmalgne or in combination with

r u i : : : n
O e PR b R (IRLE PRI, M GHIR MO thercot
Adeit®riplly, ainds et dhgets offthisr matntion wapoeide modiomaerds fectise in the
t he present invention provides conpounds of fornula
UEFUOCNLGARCOSs  yx\ /R2 | N/N W (1) its
stereoi soners, tagtRpeARyY OFAIMRESYENGADNY accept abl e

salts, esters, and prodrugs, wherein 20 Y is selected
f r omlhéie pyessops inventionst iprayides (d9veb ulpytintidined based  compounds,

R T N T (I -
pHEEpHOEdlinbEiRA 3Gdn4se (PI3KYMd methdds STRSEAS tHrREkr. OF

unsubstituted aryl, 25 (5) substituted or
unsubsena asped, the prasert\eveption pracyides pmpaiwtsiof ferethla():

unsubstituted heteroaryl; X is selected fromthe group

consisting of (1) a diregect link, (2) -N(R")-, 30 (3)
-(CH2) m C(R2x, R3x) - N(R ‘-,R -2
YOS 2
NYN
w
@
its stereoisomers, tautomers, pharmaceutically acceptable salts, esters, and

prodrugs, wherein

Y is selected from the groups consisting of
) substituted or unsubstituted C;-Cg-alkyl,

2) substituted or unsubstituted C,-Cg-alkenyl,
(3)  substituted or unsubstituted C,-Cg-alkynyl,

4) substituted or unsubstituted aryl,
®) substituted or unsubstituted heterocyclyl, and
6) substituted or unsubstituted heteroaryl;
X is selected from the group consisting of
(1)  adirect link,
@) -NRX)-
() -(CHp)y-CR?*, R3¥)-NRIX)-,

2-
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WD 2004/ 048365 PCT/ US2003/ 037294 (4) -0-, (5) -S-,
(6) -SO-, (7) -S02-, 5 (8) -C(R2x, Rix)-, and -N N

w@ 91)04)048365 wherein Ri x, Rex, and Ri x are sel ect rCI/i/§2903/037294

the group consisting of (a) H, (b) substituted or
unsubstituted Cl-C6-al kyl, 10 (c) substituted or
unsubstituted C2-C6-al kenyl, (d) substituted or
unsubsti t d (8-,C6- al kynyl, (e) substituted or
unsubstitut’ed aryl, (f) substitut ed or unsubstituted
heterocycl(§l)l -§-9) substituted or unsubstituted

het er oar yl d%15m|so 1, 2, 3, or 4, R is

sel ect ed ﬂ)omt (3 *group consisting of (1) H (2)
substitut €D or -8@substituted G -C6-al kyl, (3) -COCH,
20 (4) halgo, (5) -ORit, and (6) NHRit, wherein Rit
is Hor Ci8®0s- &R R3roads sel ected from the group
consi sting of 25 /(_)\ substituted or unsubstituted
aryl, (2)( ubstllt\l\u_ela or unsubstituted heteroaryl, and
(3) subst uted or unsubstituted heterocyclyl; and W
i s sel ect edlefetroRI%, REX G WX RNGI (

substituted or un)gubstltut ed G e&kﬂgﬁg@eg}&gwfﬁmﬁmyﬁ
N(RIW R2w), affd - 3HWD 2004/ 048365 PCT/ US2003/ 037294

Row ~N | (b)  substituted or unsubstituted C;-Cg-alkyl,
(c)  substituted or unsubstituted C,-Cg-alkenyl,
(d) substituted or unsubstituted C,-Cg-alkynyl,

(e) substituted or unsubstituted aryl,
§3) substituted or unsubstituted heterocyclyl,
(2 substituted or unsubstituted heteroaryl; and
misO,1,2,3,or4;

R is selected from the group consisting of

(1) H,

) substituted or unsubstituted C;-Cg-alkyl,
3) -COooOH,

(4)  halo,

(5) -ORI!t and

(6) -NHRIt,

wherein R1tis H or C;-Cg4-alkyl;
Rj is selected from the group consisting of
(1) substituted or unsubstituted aryl,
@ substituted or unsubstituted heteroaryl, and
?3) substituted or unsubstituted heterocyclyl; and

W is selected from the group consisting of
(1)  substituted or unsubstituted C;-Cg-alkyl,

(@)  -NRIw, R2w), and
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(3) Z,(CH2)r wherein Rlw and R2w are selected fromthe
group consisting of (a) H (b) substituted or

wae®wbstsss ut ed Cl- C6-al kyl, 5 (c) substitut edP@r/US2003/037294

unsubstituted aryl, (d) substituted or unsubstituted
het erocyclyl, and (e) substituted or unsubstituted
heteroaryl, wherein Rl'w and R2w are not both H Z is
sel ected fromthe gioup consisting of 10 (a) -0-, (b)
-NRZ-, (c) -S-,, AW -SO, (e) -S®-, and 15 (f)

- CH2- , whereinlﬁz—'rsd—}lI r substituted or unsubstituted
al kyl groypy and LF@\SV 2 ,selected fromthe group

consi sting of _(g\)1 H ( substituted or unsubstituted
Cl- C6- al kyyhereip &' and -@b&sﬁﬁle‘(tq} fromctiygroup censistmRay
and (f) NHRS X\é) whefein RSWis H or Cl-C6-alkyl; and
ris 0, 1, or 27 25 With the proviso that when X is 0,
then Y i s subst(b} ut substitutechenunsubstituted CarGgralkyl,
substituted or unsubstituted heterocyclyl, or
substituted or @nsulﬁ%‘?ﬁt‘f‘ﬁ?‘gﬂnﬁ@tﬂéﬂ’éﬁ?@mlsw th the
provi so that WSt ' TN i

1- oxi do- thi o\/\n@%holsill%g@%) - |Sg§$lé'ggérg%g{?g?€¥16%9d

pi perazi no, or (& sulsshstituied dr pinpabistinitetd hetBdaiyd, wherein R1W and
nor phol i no, thionor lino, 1-0xi do-thi onorpholino,

1, 1- di oxi do-t hi onor %}gllai“?ﬂ&?tb?@gi per azi no, or

N - [acet ylAalkasey o thd gfo%p%oﬁﬁﬁﬁ%rbf

atons) ] pi perazino, and X'1s " NH, then -4 WO

2004/ 048365 PCT#)Us2603/ 037294 Y is not hydrogen, al kyl
of 1 to 3 carb at oyg, cycl ohexyl, phenyl,

chl or o- phenyl , “"car 2phenyl, carbonet hoxy- phenyl,
or pyridyl; w{§ thesproviso that when Wis

nor phol i no, thi(g)rmr phol i no, 1-oxido-

2

(e) -SO5-, and

®  -CHp,

wherein RZ is H or substituted or unsubstituted alkyl group; and
R4W is selected from the group consisting of

(@ H

(b)  substituted or unsubstituted C;-Cg-alkyl,

() —COOR5W,

(d -CONH,,
() —ORSY, and
(f)  -NHR5W,

wherein R3W is H or C;-Cg-alkyl; and ris 0, 1, or 2;
with the proviso that when X is O, then Y is substituted or unsubstituted aryl,
substituted or unsubstituted heterocyclyl, or substituted or unsubstituted heteroaryl;
with the proviso that when W is morpholino, thiomorpholino, 1-oxido-
thiomorpholino, 1,1-dioxido morpholino, piperazino, or N-substituted piperazino, R, is
morpholino, thiomorpholino, 1-oxido-thiomorpholino, 1,1-dioxido-thiomorpholino,

piperazino, or N'-[acetyl(alkanoyl of 1 to 3 carbon atoms)]piperazino, and X is NH, then
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t hi onor phol i no, 1, 1-di oxi do nor phol i no, piperazino, or
N-substituted piperazino, R2 is 5 norpholino,
wa biogmes3phol | no, 1-oxi do-thi onorphol i no, PCT/US2003/037294
1, 1- di oxi do-t hi onor phol i no, pi perazino, or
-[acetyl (al kanoyl of 1 to 3 carbon
atons)]piperazino and X is adirect link, then Y is

Vo o e MR A B 20t SR, VR0t oo phens
. ca¥Bexy-Pherlys, caﬂﬁmgthdxg}qﬂ]@ﬁy]d@rﬁ}lrm gubstituted with one

to five 10 substituents sel ect ed from hydrogen, )
cyc| sathkyhe provise oﬁlﬁbl Yﬁh‘PlkyW 151 amerphetine.o thigmiomholino, 1-oxido-

Hl{ng%%gﬁﬂ% dlo -d?qm F\pgit‘) ) Q 0 nobﬁ\ﬁ su'b§tt1tH¥e§ g?rgmno Ry is

nﬁmlblﬁztlinbut adombrphnﬁnmSt l-bﬂidecthim{&plﬂﬂiiml 0J1-&iuRigbithiehREpholino,
or unsubstjituted heteracyclyl. In one enbodi nent, the

PIPRYAZHIO: 6 I\b[wrya@(ae@yw i3 gprbeg ramma]mmrazmeqné.?ﬁ is a direct
R, YR 5P 96" 5k | PRIV SBURURAC AR BldifhiodLa (D1-Co-alkyl, or

substituted or uns
1 sixtodsithibooeghotinoLemdubst i t ut ed aryI (3) substituted or

oy DOV the, PRI ahe o1 Doy ingBindEeihB e Ad Widh one to five
S%S?Hfé?&‘)%féc‘fé& 89n0h dx{) o %&?Io‘éﬁ&l ﬁéé&%cycﬁ@ vl Nﬁ%%éutro amino,
sulphwrmpndﬂox alklymulphm)damrm, Rndﬁneimm; hqlod:}kydr alkyl or halo, and X is

Pebrnd s sflﬁﬁ%’;%%’%hﬁs Sfred heigoan! o pibstii Ry tmsubstituted
h%ﬁfc?d;l?l Zis -0- or -NRz-, wherein Rowis H or

substituted or unsubs_,t it u_t ed 30 d-C6-alkyl. -5 WO ]
2004 nasa8Bbadmenisthe dsyedt g prpvides sompowds effwtiute@), wherein

t he ighventi.o i des_conmpounds. of fornmula (1),
V\herginlr% e?tgggxg) %?55"“&"83&1]%% roups consisting of
(1) subst (Hut edubstituetserhssulistitiel 6 pCRradlcic! vl

) substituted or unsubstituted aryl,

3) substituted or unsubstituted heterocyclyl, and
@ substituted or unsubstituted heteroaryl;
X is selected from the gfoup consisting of
¢)) a direct link,
2) -NRDX)-,
(3)  ~(CHy),-C(R2x, R3%)-N(R!X)-, and

4 ./

wherein R1X, R2X, R3X are independently H or substituted or unsubstituted
C;-Cg-alkyl; and

W is selected from the group consisting of

|
N
R4W"‘C :I
\, ’
wherein Z is -O- or -NRZ-, wherein R4Y is H or substituted or unsubstituted
C-Cg-alkyl.



5 (2) substituted or unsubstituted heteroaryl; X is
sel ected fromthe group consisting of (1) a direct
WO 2004/048362) - N(RI x)-, (3) -(CH2) m C(R2x, R3x)-MNRUSK003/037294
and -N N 10 (4) \-J wherein Rix, R2x, R x are
i ndependently H or substituted or unsubstituted
C -C6-al kyl; and Wis selected fromthe group

\iﬁgflel.?:] v‘\:iglf &f{)ﬂ ent, é%}%s Y}%H%{é,ﬁ' m%ﬁds?gb utng§j N formula D,

wlierdih- al kyl . I n anot her enbodi nent, the |nvent| on

provi unds of formula (1), wherein Y is
subst %S@F@&tg@%%%wwepwtmwf 20 X is selected

From Lhe qrpuP SRRl g bl et L1k (2)

5 N (4) \-<2) 25 substitetedoiRinsubdtizated Retsroaryd; i ndependent |y
H or ubs unsubst. tute G -C6-al kyl; and W
is s ’&,SF Btea&@m&ﬁér PPSPBSIEWMES St i ng of R4w ~N\ Z -6
WO 2004/ 048365 JREGELYRA003/ 037294 wherein Z is -0- or
-NRz-, wherein Row is H or substituted or
unsubst it @ed -BREBal kyl. In another embodi ment, the

i nvention & OVi—@ﬁ%_)gW“,‘Tgﬁ)-ﬁf(Ri’Qf,%ha’ (1), wherein

10 4) 7

2

wherein R1X, R2X, R3X are independently H or substituted or unsubstituted
Cl-CG-alkyl; and

W is selected from the group consisting of

|
N
R4W"C j
kz ’
15 wherein Z is -O- or -NRZ-, wherein R4W is H or substituted or unsubstituted
C-Cg-alkyl.

In another embodiment, the invention provides compounds of formula (I),
wherein
Y is substituted or unsubstituted aryl;
20 X is selected from the group consisting of
(1)  adirect link,
(2)  -NRID¥)-,
(3)  ~(CHy),-C(R2x, R3%)-N(R1X)-, and

4) —
25 wherein R1X, R2X, R3X are independently H or substituted or unsubstituted

C 1-C6—alky1; and

W is selected from the group consisting of

l
R4w£ Nj
\, ’

-6-



5 Y is substituted or unsubstituted alkyl; X is
sel ected fromthe group consisting of (1) a direct
WO 20ok/04832) -N(RI ") -, (3) -(CH2)m C(R2', R3x) - NeEI/U$2003/037294
and -N N 10 (4) \--J wherein Rix, R2x, R3x are
i ndependently H or substituted or unsubstituted
Cl-C6-al kyl; and Wis selected fromthe group

consi St 3 W rei LSy Q- Of - - .
wher g?ﬁr? E%gv%? }‘clss E%Ef 8%'su§§¥¥|t}]?eﬁglggl{or 198 %ggﬁ’stnml}lg% of unsubstituted
GiCgalkal.kyl . I n anot her embodi nent, the invention
provides conpounds of fornmula (1), wherein Y is
sel ed? edpothes rembrdiggerfy the Jr¥emsionnproyides pequpounds of formula, (D),
v@dége?ﬁiwt ed or unsubstituted heterocyclyl, (2)
substituted or unsubstituted heteroaryl; Xis

5 sel edf msdubstwed beurgubstiutedakiykt i ng of (1) a direct

link,,. -NCRI x)-, 25 (3). - R2x,
RISQ) ?‘E\T(S%Fzg‘?)’t-‘a‘,lg‘ﬁm)f&‘eﬂ‘lup cgoﬂlgl (g%};Z%me V\;erei n Rix,

R2x, R3x aie igdepengdknt!y H or substituted or
unsubsti t ut'ed Cl-ICG- alkyl ; R2 is substituted or
unsubstit @ed aNR™-and -7 WO 2004/ 048365

PCT/ USZOO%)O?:?Z&ﬁ_Iz)I\I{\_/é&{z)[}IR@j_N( %)_ and

10 . @ —

>

wherein R1X, R2x, R3X are independently H or substituted or unsubstituted
CI_CG_a]kyI; and

W is selected from the group consisting of

I
L)
Z L]
15 wherein Z is -O- or -NRZ-, wherein R4W is H or substituted or unsubstituted
C;-Cg-alkyl.
In another embodiment, the invention provides compounds of formula (I),
wherein
Y is selected from the group consisting of
20 (1)  substituted or unsubstituted heterocyclyl,
(2)  substituted or unsubstituted heteroaryl;
X is selected from the group consisting of
(1)  adirect link,
()  NRX)-

25 () ~(CHy)-C(R?X, R3%)-N(RI%)-, and
/N
—N N—
(4) s ’

wherein R1X, R2x, R3X are independently H or substituted or unsubstituted
C-Cg-alkyl;

R, is substituted or unsubstituted aryl; and

-



10

15

20

25

wherein Zis -0- or -NH. In another enbodi nent, the

i nvention provides conpounds of forrmula (1), 5
wob@noissey i s substituted or unsubstituted aryPCT/KS1083/037294

selected fromthe group consisting of (1) a direct

link, (2) _N(Rx)_, 10 (3) -(C12) m C(R2x, R3x)

N(Ri x)-, and /-\ -N N (4) Uwherein R x, R2x, Rix
ar eo'g,@gﬁependently H or substituted or unsubstituted
c1 alkyl; R2 is substjituted or unsubstituted aryl;
and 15 Ws CN Z vvhereillp Zis -0- or -NH. In another
enbodi nent, the inventj orD(pr ovi des conpounds of
formula (1), wherein RQ is substituted or
unsubstituted al kyl; X i“s selected fromthe group

consi,st. o) g direct link, (2) -N(Rx)-, (3)
(C@%%?@%(O%x -N(RIx)-, and /-\ -N N 25 (4)
\ - - J Inviemiothien dfibodikne, tht Xineengioh nprepiiesl esvinipoubdorof formula (I),

ubstituted or unsubstituted C 1-C6-alkyl; R2 is
Betituted or unsubstituted aryl; and -8 WO

2004K0R8a0BnREd bMRRA0H S 294 WS Z
X is selected from the group consisting of
(1)  adirect link,
@  -NRY-,
(3)  ~-(CHp)p-CR™,R™-NR™-, and

) \__/

]

wherein R™, R*, R* are independently H or substituted or unsubstituted
C1_C6_alky1;

R, is substituted or unsubstituted aryl; and
Wis

wherein Z is -O- or -NH-.
In another embodiment, the invention provides compounds of formula (I),
wherein
Y is substituted or unsubstituted alkyl;
X is selected from the group consisting of
(1)  adirect link,
@  -NRM-,
(3)  «(CHy)p-CR™ R™)-NR™)-, and

) \_/

2

wherein R™, R*, R* are independently H or substituted or unsubstituted
C;-Cg-alkyl;

Ry is substituted or unsubstituted aryl; and

-8-



wherein Zis -0- or -NH. In another enbodi nent, the
i nvention provides conpounds of forrmula (1) having 5
warootsise (11): RL Y, XR2 N NN Co (I1) wheP€l/nS203/637294
sel ected fromthe group consisting of 10 (1)
substituted or unsubstituted Cl-C6-al kyl, (2)
substituted or unsubstituted aryl, (3) substituted or
unsukgtituted heterocyclyl, and (4) substituted or
unsubstituted heteroaryl; and X is selected fromthe
group consisting of 15 (|l1) a direct link, (2)
-N(RIX)-, (3) -(CH2)m CR2x, R3x)-N(RIx)-, and -NN
(4) U. -9 W 2004/ 048 PCT/ US2003/ 037294 | n anot her
enbodi nent, the inventi@t provi des conpounds of
formula (1) having  structure (Il1), wherein Y and X,
t akerwheeseZHerO- err-®thel ect ed from the group consisting

o, 3! Al ol s ot B v

5  stludbufd (¥):0 NNO N~ ccr O

Ry

N
NYN
N

o

(D
wherein Y is selected from the group consisting of
10 ¢)) substituted or unsubstituted C;-Cg-alkyl,

2) substituted or unsubstituted aryl,
3) substituted or unsubstituted heterocyclyl, and
4 substituted or unsubstituted heteroaryl; and

X is selected from the group consisting of

15 (1)  adirect link,
(2 -NRIx)-,
()  ~(CHp)yu-CR?, R3X)-N(R1X)-, and
/N
'C)) N/



OO HHN\ NNNNNN H HCONH NrN NHN H
~NNN NNN H N T M N NSN \V\ N/ N- CH3 CH3

WO 20084836XCH3 CH3 HO rN ~Ni NH Q) O _ CH3 HOI/UR200M037294
r- INS N Nom aci Nomm NO\ N ®N. NM NJI N (
NHICN NJHCUN) N O-10 WO 2004/048365
PCT/ USZOOS/ 037294 In anot her enbodi ment, the

L e o O R e b it  having

Stheinge (IQ);i whiefin Md@( le&nGL@ heé! arB geledted o GbRrdd l;\)lldohblﬁthng of
I NN MONC HOI\/EOJ%H3COHHHH NHHO NH2N N H
H3CO N @QN N N N
(GO '”Ij «Ij\“MIj =Y
Y N
N H

Ac

o QD EIj <U (U

H N PPN _ N7
N - A N
H A~

R S
O O i, O A
e

cpdeadivales¥e)
Cr

K\N/ N N~ HaCoy™\
N\) ©N® H3C\n/® K//N—

-10-



N

H NHICNC N :]a H3C

H H NNNI H3Cp H3Q H H

WO20440B33 N,, N~ 1 / | N~ H3COIl i NH/ a OH PCOsD03/637294
HH M H NON cccl I / HCO -11 MD 2004/ 048365

PCT/ US2003/ 037294 |1 n anot her enbodi nent, the invention

provi des conpounds of fornmula (I) having structure

{r onin R st beBRGye 1 6fon BARME o BRind Srifatia 0 having
sthieEfPe (), Whereid® £ad3X MikenGhpcling, de lséleéte@ﬁbﬁf the group consisting of

enmbodi mgnt, the i veno provi des cogpounds of

for Iar\(\) wmg\%/wctugg\@) RLNII
HaCO
H H H H
HaCO N OzN N._ HO N._HzN N

HsCO
H
H H H
Fj@/”\ N._ HiC N._ Cl N
wo T
H3CO 3 \/\O H3C HO
H CHg H
Q%Ww“
H
H3C/\/\O
H
H3CO N
”NH @ @ €O
OH OCHj

@0@0 Lot

ID H3CO HO H3C0 HH

H F
~ :]a H3CO O H3C HO H CH3
| H3

-11-



(I'11) wherein R3, R4, R5, R6 are selected fromthe

group consisting of 10 (1) H (2) substituted or
warediostsbs ut ed Cl- C6-al kyl, (3) -COORt1, (4) PCOOBdR3/037294

(5) -ORit, and 15 (6) -NHRLt. In another enbodi nent,

the i nvention provides conmpounds of fornula (1) having

structure (IV): RS R6 HRI N\ NI Rz NNN HRS3

e ety o S5 SURSR B08 0
steucturd $M)) Sitietdih FlardIX, Gokenl thydther, 418 kelebDRom the @rdug)consmtmg of
-COONH2, -12 WO 2004/ 048365 PCT/ us2003/ 03729]4 (5)

-ORRt, apd (6) -NHRlH I n ahdther enbo lN,\the
[ nvent I aN_pr gyd; Yrp ds (fH%r mul havi ng
strublstre (V)7 5 RR6 HR 2 N(I R)'|2 N1 /

N~N NR Hs
In another embodiment, the invention provides compounds of formula (I) having

5  structure (III):

Rs R m R
N R,
R
R, w
(I1D)
wherein Rs, Ry, Rs, Rg are selected from the group consisting of
10 (1) H,

(2)  substituted or unsubstituted C;-Cg-alkyl,

(3)  -COORtl,
4)  -COONH,,

(5)  -ORIt, and

15 6) -NHR!t,
In another embodiment, the invention provides compounds of formula (I) having
structure (IV):
Rs R g R
N/ N\ﬁ/gﬁ/RQ
\ _— N
N
H R3.j/
© Q)
20 vy
wherein Rz, Ry, Rs, Rg are selected from the group consisting of
O H

2) substituted or unsubstituted C;-Cg-alkyl,

(3) -COOR,
25 . (4)  -COONH,,

-12-
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RA N O wherein R3, R4, R5, R6 are selected fromthe
group consisting of (1) H 10 (2) substituted or

wanediosssss ut ed CR- C6-al kyl, (3) -COORLt, (4) PCDOMER3/037294

(5) -ORRt, and (6) -NHRRt; and 15 Rea and R2b are
sel ected fromthe group consisting of (1) H (2)
substituted or unsubstituted alkyl, (3) halo, (4)
(CH2)q Nggz (Ié%ﬁ d20 (5) -(CH2)g-N(R2c, R2d)COR2e,
(6) - oR2 (CH2)g OCOR2e, (8) -(CH2)q
OCOOR’Ze (€)9) Nﬁﬂzi)q COOR2e, 25 (10) -(CH2)q C(]\IRZC
(11) (12) (13) -SO2NH2, (14) -NHSQ2
and hlanﬁbf mld&nd@nsgﬁ‘@e PORALIeR QOB/idEs TRgpoundss)f formula (D) having
?& wherein R2c, Red, Rte, and Ref are selected
mthg group consisti ng of (a) H (b) substituted
unsubstituted alkyl, and 5 (c) substituted or

unsubstltut ed phenylRﬁ and ?I s/ 2, 3 or4 I n anot her
embodi ment, theR§nv t| (1&8 ®pounds of
formul a (I) ha\ﬁ

N._ N
N 2
H R T
e
W)
wherein R3, Ry, Rs, Rg are selected from the group consisting of
I H

2) substituted or unsubstituted C;-Cg-alkyl,

(3)  -COORIt,

G -COONH,,

(5)  -ORIt, and

(6) -NHRIt; and

R22 and R2D are selected from the group consisting of

1) H
2 substituted or unsubstituted alkyl,
(3)  halo,

) -(CH)NR2, R2),
(5)  ~(CHp),-N(R2c, R24)COR?e,
(6)  -(CHy)-ORZ,

(7)  «(CH,),-OCOR?e,
(8)  -(CHp)-OCOORZ,
(9)  -(CHp)-COORZe,
(10)  -(CHp)-CONRZe,
(11) -CN,

(12) -NOy,

(13)  -SO,NH,,

(14) -NHSO,CHj, and

-13-



NR2Z NI / NN~N HN 10 0 (V) -14 WO 2004/ 048365

PCT/ US2003/ 037294 wherein R2 is selected fromthe
w@e@dp4ssehsi sting of \ '\ HO\ \ OH H3C\ | / PCHUSIH03/037294

OCH3 CCHCH 2 3 \ \ 0)aOO I/ I/ Tk I/ CH3 OCF3

0
OCH3 O C(CH3)3 CH3 \\
oHCOOoOOI \ d /1
F~—~H [Séﬂ%“'CF COCH 00323 aal,I,
N sabPe S GB)3 CH3 F I\NHSO CH aNH2 1\ I\ I\F
I I\% | f#vherein R2¢, R?d, R2¢, and R2f are selected from the group consisting of

I
\ Kk
O CH3 10CH3 OCH3 O OCH3 NH2 /
I'vCa F\ Br \ OHOCd OH
3

@@ H,
(b)  substituted or unsubstituted alkyl, and
5 (c) substituted or unsubstituted phenyl; and

qis0,1,2,3,0r4.

In another embodiment, the invention provides compounds of formula (I) having

structure (VI):
H
N NW -
N N\fN
e
10 ‘ 0
(VD)

-14-



23 FC OCH3 1 \\ /\% Q(CH3 -1 5 WD 2004/ 048365
PCT/ US2003/ 037294 | n anot her enbodi nent, the

WO poogfots3eh provi des conpounds of formula (1) he@T/N§2003/037294
structure (MIl): RO HRLN~N"Z | ~T RO/ R7NYN
RB W 5 (VII) wherein R7, R8, R9, and R10 are
sel ected fromthe group consisting of (1) H (2)

Substipehd; sdh ssReipd kY (3)
- coot%hité%ggz ?Sils)e}é-%%%o\l wg(q 9,5,;%!( g%d (6) -NHRIt _
I n anot her enbodi nent, the |nvent|on prOV|des

npounds f fornula ( |n struct (VIII)
R? S el eCt e 0 OCH,CHs

) H, 20 ( substltuted or unsubstltuted
C6- al kyl ,

OCF5 o/U\CH3 o/lg/ CHs O/U\C(CHs)s
. CHs

JON ST ON SN ON:
O)‘\K‘\CH:B O)‘}\/\CH3 o) OCH3
NH

/O\o/\/o"' /©\o/\/© Qo/\©

O, OG0,
o000 O, 0 O,
D, Ly Ly L, L
e, Lo 2, O,
L, G

:ll

-15-
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(3) -COORIt, (4) -CONH2, (5) -ORI't, and (6) NHRt.
-16 WD 2004/ 048365 PCT/ US2003/ 037294 | n anot her

weriedissent , the invention provi des conpounds PET/US2003/037294

formula (1) having structure (IX): H(Raa Rl) NNN
,N R7 1 NCO 5 (IX) wherein Rla and Rib are sel ected
fromthe group consisting of (1) H (2) substituted

o Ol g by il B ikt om0 i

strfcfi@ (gIR2e, (7) -(CH2) gOOOR2e, (8) -(CH2)g OCOOR2e,

15 (9) -(CH2)gO000R2e, (10) -(CH2)gCONR2c, (11) -CN,
(12) NO2, (13) -SO2NH2, 20 (14) -NHSO2CH3, and (15)
- S2R2f, wherein R2c, Re# Mé, Rand Ref are sel ected
fromthe group consi sty B4 (b) substituted
or unsubstituted al kyl I and _)jz C) substituted or
unsubstituted phenyRy” a \qé selected fromthe
group consi sting of

(VID)
wherein R7, Rg, Rg, and Ry are selected from the group consisting of
1 K
(2)  substituted or unsubstituted C;-Cg-alkyl,
(3) —COOR,
(4) —COONH,,
(5) —~ORIt and
(6) -NHRIt,
In another embodiment, the invention provides compounds of formula (I) having

structure (VIII):

Ro g R
N N i xR
I S N__N

Rg R, Y
C 0
O
(VIII)
wherein Ry, Rg, Rg, Ry are selected from the group consisting of

1 H
(2)  substituted or unsubstituted Cy-Cg-alkyl,

(3) -COORI,

(4) —CONH,,
(5) —ORIt and
(6) -NHRIt,

-16-



(1) H (2) substituted or unsubstituted C -C6-al kyl,
(3) -COORLt, -17 WD 2004/ 048365 PCT/ US2003/ 037294 (4)
WO goO8kss (5) -ORIt, and (6) NHRIt, In anot hePCT/US2003/037294
enbodi nent, the invention provides conpounds of
formula (1) having 5 structure (X): H4 Ra N ~I | NN
N O -18 WD 2004/ 048365 PCT/ US2003/ 037294 wherein R2

i(; ﬁgilcﬁliap%g a(bep?ﬁéaf i m@n&&%@gﬁe@ e%ag Lglﬁs lo¥ féraa\gé g) having
stiucre¢ IK)Y | / CH3 | / OCFg OCH3 O- OC(CH3)3 CH3 O

CH3 O,,,ao0CH3\ OCH3 \ OCCH3 NHR2 OH OO0OI \
a\d FB OC OH

| (Rla Rlb
AN

R, Y/N
N
[ ]
(IX)
wherein R12 and R1b are selected from the group consisting of

1) K
) substituted or unsubstituted alkyl,
3) halo,

@)  -(CHy N2, R2),

%) -(CHz)q-N(ch, R2d)CORZe,

(6)  -(CHpyORZ,

(7) -(CHz)q-OCORze,

(8) -(CHz)q-OCOORze,

) -(CHp_)q-COORze,

(10) -(CHz)q-CONch,

(11) -CN,

(12)  -NO,,

(13)  -SO;NH,

(14) -NHSO,CHj;, and

(15) -SO,RZf

wherein R2¢, R2d, R2¢, and R2f are selected from the group consisting of
(@ H
(b)  substituted or unsubstituted alkyl, and
(c) substituted or unsubstituted phenyl; and

R~ is selected from the group consisting of
(I H,
(2) substituted or unsubstituted C;-Cg-alkyl,

(3) —COORI,
-17-
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OHF :aOHOH a--- | | / CF LCO2CH3 J 3 CN 14-1-9 NO2
SR2CH3 C(CH3)3 CH3 F \ I\ I\ F 3 1\2 -a/ FI\C [/ |/

WORIBOAGHNH ' - NI OCH3 CH3 -19 WO 2004/ 048365 PCT/US2003/037294

PCT/ US2003/ 037294 I n anot her enbodi nent, the invention
provi des conpounds of forrmula (I) having structure
(XI): ORRZg HN N N~N HHNCO 5 (XlI) wherein
Reg i s sel(grt eddooNma,bhe group consisting of (1) H,
(2) substituted or unSubstituted alkyl, (3) -CONHR2h,
10 (4) - CORY RRORIGHRAN2- 3-N(R2h, R2), (5) -COR2j, (6)
-C2R2j ((Z)) -%ﬁﬁ-al kyl -C2H, (8) -CH2-0OC(=O R2i,

In another embodiment, the invention provides compounds of formula (I) having
structure (X):

-18-



15 (9) -CH2-OC(=0) NHCHR2i CO2R2j, (10) -P(=0O (OR2Kk,
OR2p), C2H OHO OH (11) OH, and O I-N I \ /S\

w@ 103 6mherein RRh, R2i, R2j, R2k, and R2P aPE€T/US2003/037294
selected fromthe group consisting of 20 (a) H (b)
substituted or unsubstituted al kyl, and (c)
substituted or unsubstituted aryl. -20 WO 2004/ 048365

PCT/Q@%&%§§_§;§§§%4 f(n{g#m§?a§ﬂhﬂg|n’ the invention

provi des coffpounds g sStructure
(XIr1): 00 HNNN/N NC05(XII) wher ei n R29is

sl e ted on1the grouanwg ng of (2)
su0. un- Ituted , oo HR2
’.‘1 :/ ‘ N(R2 3 /d" OCH CH
coeRzl, (7) Q81 6- al kyl - O?’ - CHo- 2-hs
L Q X Q i J@L i
OCF, 0" “CH; 0 o NaicHgs
CHs

/Q\OM;H;; /Ej\oj\/\m-l3 /©\ Of]\OCHs
NH,
/@\0/\/0"' )@\o/\/'@ /©\o/\©

LR, 0 L0,
O 0,0 2, L, 2,
O, O O, O G
Lo s O, O,
oL, O

-19-
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15 (9) - CH2- OC(=0) NHCHR2i CO2R2J,  (10) - P(=0) ( OR2K,
OR2p), CRH OHOH (11) OH, and O ~S. O O (12)

wokedpisIcR2h, R2i, R2i, R2k, and R2P are sel ecp@nUS2008037294

the group consisting 20 of (a) H (b) substituted or
unsubstituted al kyl, and (c) substituted or
unsubstituted aryl. -21 WO 2004/ 048365

PCT/ Y52003 . i sen .
i nve%lt§ I on ér?%%?%g%‘&%bﬂn%ghﬁgmggp %‘%&E‘?’&H"%&ng{%}’ () having
stridtureRXT)Y, X R2 NN W 5 wherein Wis: "~ | N

(RBYMZ ))n wherein Z is selected fromthe group

consisting of -CH2-, -NH, -0-, -S, and - NR6-, where

R6 is an alkyl or substituted alO®f group; R3 is

absent or selected fromthe grconsi sting of alkyl,

substituted al kyl, 10 Am no, Yyl am no, am noal kyl
di al kyl am no, di kyTX»al koxy, al kenyl ,
substituted al Rény | kypyl 5 car bonyl ani no, and

al koxycar bonyl ; Ran n andyn are integers fromoO0-2; X
is a covalent bond or is sglected fromthe group
consi sting of -CH2-, -CHqi

(0]
(XI)
wherein R?8 is selected from the group consisting of

IO H
@) substituted or unsubstituted alkyl,
(3) -CONHRZ?h,
(4)  ~CON(R?M)-(CH,),.3-N(R2h, R2),
(5) -COR%,
(6)  -CO,RZ,
(7)  —COC;-Cg4-alkyl-CO,H,
(8)  -CH,-OC(=O)R2,
)  -CH,-OC(=O)NHCHRZICO,RZ,

(10) -P(=0)(ORZk, OR2p),
CO.H

0O
HO

11) OH ,and

/e
(12) 0o
wherein R2h, R2i, R%, R%, and R2P are selected from the group consisting of
@ H
(b) substituted or unsubstituted alkyl, and
(©) substituted or unsubstituted aryl.

20-
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- CF2-,
or sub

-NH, -0-, -S-, and -NR5-, where R5 is an al kyl
stituted al kyl group; 15 Y is selected fromthe

w@e@ap483ehsi sting of heterocyclyl, substitutedPCT/US2003/037294

hetero
substi
consi s

alkyk
het ero

cyclyl, aryl, substituted aryl, heteroaryl, and
tuted heteroaryl; R is selected fromthe group
ting of hydrogen, hal ogen, carboxylic acid, and

1 i fer Bt e b IS PRVt PR Sbfita ) having

sisndnsei(Ku ed aryl, heteroaryl, and substituted

hetero

aryl; the tautoners thereof; and the

pharmaceutically acceptable salts, esters, or prodrugs

t her eo

(1), Wis a norpholinyl group as

0))n

R3, m
partic
unsubs
partic
anot he
is ah
sel ect
nore p

f. In another aspect of theO®Ghpound of formul a
hown below. (RD 25
-22 WO 2004/0483651PCT/U* B/ 037294 wherein
and n are as boxe” | n anot her nore

ul ar enbodlneng oi compound (1), Wis an

tituted norphotnyl gzbup. I n anot her nore

ul ar enbodi nent of connound (1), Xis -NH. 5 1n
r nmore particul ar emfodi prent of conpound (1), Y
eteroaryl or substit het er oaryl group

ed frompyridyl, and alkoxypyridyl. In another
articul ar enbodi nent @d)conpound (1), R is

hydr ogen, #?ganothergﬁ 1$9part|cula[ enpodi nent of

conp

group.
conpou
consi s
phenyl
phenyl

TFig Ry® 1sgslepted BTQP cORFiBIINE 91yt ed aryl

10(fyn appther nore particul ar enmbodi ment of
nd gl), R2 is selected fromthe group
ti n@of phstipited ghesabstitwed dlkyle, hydr oxybenzyl ,

aIk car§§§&hi phenyl car bonyl al koxy,
anofiudcar b and phenyl car bonyl ami no. In

anot her mgt)e paCONBPY(CERDoaNER?M, R3H), conpound (1), R3

is abs
f or mul

of

ent. I n another enbodi nent, conpounds of
a ((9) ar€OBfovided: RL. Y NN NC) 15 0 |1

(6) -CO,RZ,

(7)  —COC;-Cg-alkyl-CO,H,

(8) -CH,-OC(=O)RZ

(9)  -CH,-OC(=0)NHCHRZ2ICO,RZ,
(10)  -P(=0)(ORZk, OR2p),

CO,H
O
HO
OH
1n OH ,and
(@)
YT
/s
(12) 0%

wherein R?b, R2, R2), R%k and R2P are selected from the group consisting

(@ H,
(b) substituted or unsubstituted alkyl, and

(c) substituted or unsubstituted aryl.
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wherein X is selected fromthe group consisting of
-NH, -0-, and -S-; Y is selected fromthe group

wa@ongiost3shg of heterocyclyl, substituted heterPClHUTB3003/037294

aryl, substituted aryl, heteroaryl, and substituted
heteroaryl; 20 R is hydrogen, hal ogen, or a
carboxylic acid group; R2 is selected fromthe group

Cuns T e afbmedy B rthef Bidtont RSAGE, Yneiiy of e
feibewing Cautuled):l y acceptable salts, esters, or prodrugs

thereof. 25 In another aspect, of the corrpound of
formula (I11), Xis -NH. In angdther aspect of the

conpound of formula (I1),-X teroaryl or
substituted heteroaryl group se€fl ected from pyridyl,
and al koxypyridyl. In anothé¥ ect of the conpound

of formula (I1), R is absent.| -23 WD 2004/ 048365
PCT/ US2003/ 037294 I n anot her 3pect of the conpound of
formula (11), R2 is an aryl ory substituted aryl

group. In another aspect of the conpound of fornula
(11) whegein & &sel ected fromthe group consisting of
phenyl , phenol, aniline, hyerﬁybenzyl
phenylalkoxycarbonyl 5 phenylicar bonyl al koxy,
phenyl am nocar bonyl, and pheny rbonyl am no. In

anot her aspect of t he co(rmmrrg of forrrula (1), R3is
absent. In another enbodi nent;, ounds of formul a

X1 ar.e _provj (R4 R1 YX NN O Xl
\(/\heré"%bﬁrenl R SE C@gﬁ@@t ) W?Wt’@gcﬂfgcéb%ws‘i‘lﬁrr% oP-» and —

N wher® @Qﬂmkﬁ YbdtigutS@ht %S ,;rom the group
congrg?lﬁélo h é?gcycﬁul, gﬁt t|§hted het erocycl yl ,
aryl Rssig t@lsemmresbl@:teﬂll fromether grany Icpnastthgsabslkit, substituted alkyl,

heteroarY i s hydrogen, hal ogen, or a carboxylic
aligylaming,n @@p@@ﬁ% djallsdprainoe ddipkataminealigylo Lqékoxy, alkenyl,

<G AP A OB BTSN SR gpd 1
am neaakd/mh aredhizbdry fiom M2,
X is a covalent bond or is selected from the group consisting of ~-CH,-, -CHF-,

-CFy-, -NH-, -O-, -8-, and -NRs-, where R is an alkyl or substituted alkyl group;

Y is selected from the group consisting of heterocyclyl, substituted heterocyclyl,
aryl, substituted aryl, heteroaryl, and substituted heteroaryl;

Rj is selected from the group consisting of hydrogen, halogen, carboxylic acid,
and alkyl; and

Rj is selected from the group consisting of heterocyclyl, substituted heterocyclyl,
aryl, substituted aryl, heteroaryl, and substituted heteroaryl;

the tautomers thereof;

and the pharmaceutically acceptable salts, esters, or prodrugs thereof.

In another aspect of the compound of formula (I), W is a morpholinyl group as

shown below:

W

(R3)‘“—E:J )

-22-
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di al kyl am noal kyl, aryl, heteroaryl, heterocyclyl,
car bonyl am no, and al koxycarbonyl; and g is an

WO paoe@es3ed rom 1-5; the tautoners thereof; 20 eemUs1ves/037294
pharmaceutically acceptable salts, esters, or prodrugs
thereof. In another aspect of the conpound of formula
(XI11), Xis -NH+ and R is hydrogen. In another

aspegherin, R gemcaﬁm%&@qs @bschiBedtbe( XI 11), R4 is
sel ected frémthe group consisting of hydrogen,

hal oeanotidrkitbre garisldr tanitdiraént)of, cofypduax (1), W koay unsubstituted
am_ng, . 25 al kyl am no, am noal kyl, di al kyl am no,
mGF%OI](‘WlaB?’f'PWbaI kyl, carbonyl am no, and al koxycar bonyl .

-24 ¥R

t he con‘pg%ﬁég)% é%@?‘ﬁ?é a ovgﬁt%%zﬁi%f%ﬂ @fgddfspr oVi sos

t he pr esethér morevparticdar ehbodimeat uflesmpomadodNd¥ idef heteﬂbaryl or
L%s% above, but_that o no |ncI det e noted ., provisos.

fitedchetirpary] group sglect asls apdalkpX A on does

i ncl Litknothee nfodé pavicular erﬂbdﬂ\imSﬂSofc F)bmm iOhydrbgen. Y
is substituted or unsubsti t uted ar %\)sliRlsit uted or

unsubs @netet dnare tRaFtiNA| canbodiment, 9% tGomporad ). Ry is an aryl or

u stltuted heteroaryl when Wi s norpholino,
S‘#’ﬁf@?ﬁﬁ’r W, 1-oxi do-t hi omor phol i no, 1, 1- di oxi do

nor phnhndnlmr npxbrp paaicuian emboditkesitibS torhpdund (D), Roriazelacied from the
R2 i s norpholino, thionorpholino,

group xeansisting mﬁapbmyll,u phenol,, anidinex hpdroxybenempl mhehylatkoxycarbonyl,

PRSP tseRy snb ok Bl AR i Binonyiad. °2 PO

hy dr byswthea oy parhculalt an®dimentydicompons] (1) Raliphlesend. |
phené‘lﬁoﬁgxoro phen car boxy- phenyl
carb compomdsmﬁ;fwnn%@) apy provided:

nor phol i no, thlonnrphollno 1- oxi do-t hi onor phol i no,

1, 1-di oxi do norpholi no, pipeBazino, or N-substituted
pi perazino, R2 is norphgliXno hi ®&or phol i no, 15
1-oxido-thionDrphoIino,ﬁﬁ,l-pio i do-t hi onor phol i no,

pi perazino, or N -[acetyl (a dyl of 1 to 3 carbon
atons)] pi perazino, and X is aldirect link, then Y is
not substituted or wunsubstifdked C | -C6-al kyl, or
1- oxi dot hi onor phol i no; and en |R2 i s phenyl

i ndependently substituted w ne to five
substituents selected from hydrogen, cycloal kyl,

het er ocycl oal kyl, hal o, nitron am no, sulphonanido, or
20 alkylsulphonylan1no i s hydrogen, _hal oal k

aI kyIW ersin Kas splecigigirom ﬂse SR consERS of {NH- aszs'i(ﬂFyit'%‘f ed

u n su bs th fﬁtb %g tfﬁ)grf Eﬁé 5@? E%SI%E %lfkﬁg{e% #’Eﬁ' g sibs mte? ﬁ‘etemcydyl

anyt, egbstituted wgh thetenogoylo mdjaﬁ)smmddiemmrpﬁ, co n’p o unds,
€ac th is hydrogen, halogen, or a carboxylic acid group;
R, is selected from the group consisting of aryl, substituted aryl, heteroaryl, and
substituted heteroaryl;
the tautomers thereof;,
and the pharmaceutically acceptable salts, esters, or prodrugs thereof.
In another aspect of the compound of formula (IT), X is -NH-.
In another aspect of the compound of formula (II), Y is a heteroaryl or substituted

heteroaryl group selected from pyridyl, and alkoxypyridyl.
In another aspect of the compound of formula (II), Ry is absent.
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i ncludi ng provisos. The difference between the two
cl asses of conpounds being the difference in

w@e@viosssss 25 I n ot her aspects, the invention PCDUSEX037294
nmet hods for using conpounds that are inhibitors of
phosphoti dyl i nositol 3-kinase (P13K). In another
aspect of the invention, pharmaceutical fornulations
are i ' fs :
o D L T RIIF RS i i iy gr substitud aryl
gpdwg maceutical |y acceptable carrier. 30 Further

eat ures,. .and

I e L R T e L

fi.ptLen. . - 4/ 65 P 2 /103729
e bbb BhPRE it e ARy Rt cfipaoarbons
phelﬁdmboﬂyltall&mygf 'pllfenpra;mih@iﬁsbmlg @hd ‘Sﬁéﬂymaﬂﬂﬁlyhahﬁh%alct a(sj
i nhi Bj of serine t hr epni ne_ ki e osphol i pi
i na b &80 B FpEbLAE compRiRER Kl UER RS 5 HsREE of

phos vl , L . . The
comgmu%%ﬂ%r ovi gder%a\l%’e(%gﬁ N can()fgjé> g %gr(yrg%% glg)vlld-r%? o)
pharmaceutical formulations that ®pg useful in
treating patients with a mee an inhibitor of
P13K, especially, in rtijcul odi ments, to

provi de conpositions for reducing
cellular proliferation d i\p the treatnment of

cancer. The foll owi ng abbwévi ati ons and definitions

are used throughout this plication: 10 Abbreviation
Meanin P13K hos hoti dylu:\r;)ji tol 3-ki nase AcOH acetic

aci d ATP: adenosine tri lpos Jhate BOC
tert-butoxycarbonyl CPT i rinotecan DI BAL-H

di i sobutyl al um num hydri de DCM di chl or onet hane DDQ
2,3 -dichloro-5, 6-dicyano-1, 4 nzo uinone DIEA diiso
ro ylethylam ne DMA: N, N-Di nethiyl acetam de DMF:

N, N- Bhessdiyy| f or mami de  DMSO di met hyl sul f oxi de EDTA:

et hyl gne di am ne tetraacetic, acid

is selected from the group consisting of -NH-, -O-, and -S-;
Y is selected from the group consisting of heterocyclyl, substituted heterocyclyl,
aryl, substituted aryl, heteroaryl, and substituted heteroaryl;
R; is hydrogen, halogen, or a carboxylic acid;
R4 is independently selected from the group consisting of hydrogen, halogen,
alkyl, substituted alkyl, hydroxy, alkoxy, amino, alkylamino, aminoalkyl, dialkylamino,
dialkylaminoalkyl, aryl, heteroaryl, heterocyclyl, carbonylamino, and alkoxycarbonyl;

and

q is an integer from 1-5;

the tautomers thereof;

and the pharmaceutically acceptable salts, esters, or prodrugs thereof.

In another aspect of the compound of formula (XIII), X is -NH- and R; is
hydrogen.

In another aspect of the compound of formula (XIII), R4 is selected from the
group consisting of hydrogen, halogen, alkyl, substituted alkyl, hydroxy, alkoxy, amino,
alkylamino, aminoalkyl, dialkylamino, dialkylaminoalkyl, carbonylamino, and
alkoxycarbonyl.
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Et OAc: ethyl acetate EtOH ethanol 5-FU
5-fluourouracil GCMS Gas Chromat ography / Mass

wGpwanessstopy HBTU: PCT/US2003/037294

O benzotriazol-1-yl-N,N, N , N -tetranmet hyl - uroni um
hexaf l'uoro hos hate HPLC Hi gh Performance Liquid
Chr onat ography | C50 val ue: the concentration of an

pr) daabo 58 305 far osh avee ity 15 ngis grovisos,the presen

ineatioh iald mauaesmspwﬁak asfinedi dsYabove, B thdt Qe ﬁ’ot include the noted
Chr.omat ography / Mass Spectroscopy MOH:. net hanol

peporisosn- s 5690pg class of epmponpdr af tbe enventieny dessi include the following

o ance Rt roomtenper e tur25C) THF:

tetrahydrofuran TLC thin-1ayer chromatography The

phr aSﬂlenaIXk)ié 'Oy eliedr I tio subktytutedr ot! nﬁlsﬁltsmutétp d&tfll substituted or
t ai n(fleteroatorrs Thus _the phrase includes

Ué‘ﬁlf Fg¥R prcmlm substiteed ox wegybetifuted hpigroard; hy| |
B .
b op e 1o morSt) - REIM IR L Herg BB 1o

nforphalined p@etazmg be N—mbamutddsplpa'aﬂnof Rsisr mbﬁhblmd] ahidmorpholino,

lf%?kl%{%wgr 28 i ncI tamxgiﬂ not l I' m, gafep%égg&]?pmog N'-[acetyl(alkanoyl
of (1:'1'6 @@l?on a‘to@f}_@g‘%&l us Nﬁ"%@}é&%g%ﬁyl of 1to3

ca@lelg mﬂlﬁb@yl pﬁbﬂ@(@&p@henﬂl—ﬁﬁbﬁkﬂﬂiﬁYB carbomethoxy-phenyl,
loor( CB) ( GRGH) . 10 - CHRCHRCH( CHROHB) 2,

CHZ%%E(W $norpketigicHItio IR HIBLS, l-ox1d0-thiomorpholino 1,1-dioxido
CH( CH3) CH2CH( CHSrfz - CH( CH3) CH( CHB) CH( CHB) 2
mapladine CPRFEEneHsY N—mhém@ﬂ(m@mq,, Raiscmotpheliso, thioeorpholino,

cl ud C aIk roups such
S5t ERE bublbie BIBFeRt BT facowiliancy
ot clooh egbyh at pEEEdZARS; taydl )@'I\:da ﬂ%&’c link, M8h Y is not substituted or
substituted with straight and branched chai n al kyl

u@?‘&ﬁ%@teéscbgﬁr%@ Howddotitipgeorpisl tnﬁeafpﬂwr ase aI kyl

g: gﬂgv;heh@f s ern?'f H%S%d%&éub%tﬁ%@% er b 8’ sgﬁ%ﬁents selected
f@ltmd‘g@rogenJ esidoslkylai lgidroartbalicyan Ghkd rﬁﬁ!@l AmahdS Y $ulphonamido, or
a&y?su[ﬁlon{']lammo R; is hydrogen, haloalkyl, alkyl, or halo, and X is NR', then Y is
substituted or unsubstituted heteroaryl or substituted or unsubstituted heterocyclyl.

Thus, in one aspect, the present invention provides two class of compounds, each
including provisos. The difference between the two classes of compounds being the
difference in provisos.

In other aspects, the invention provides methods for using compounds that are
inhibitors of phosphotidylinositol 3-kinase (PI3K).

In another aspect of the invention, pharmaceutical formulations are provided that
include one or more of the compounds described herein in combination with a
pharmaceutically acceptable carrier.

Further objects, features, and advantages of the invention will be apparent from

the following detailed description.
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cyclic al kyl groups having 1 to 12 carbon atons. The

phrase "substituted alkyl" refers to an al kyl group as
waledosnesionbove in which one or nore bonds to BCT/US2003/037294

carbon(s) or hydrogen(s) are replaced by a bond to

non- hydrogen 20 and non-carbon atons such as, but not

limted to, a halogen atomsuch as F, d, Br, and |

an ox t j r

Al Ko AT DR EY RS rif AR BB v

sul f The ate3entiifivegitio PBovitedndg] tdthpdunds eipact & HuibieRdof serine/

aryl sulfide gr ougst ..-27 WD 2004/ 048365 Lo
pedningsdaeasen 3paapholinie f biwaseyr gs, mets| Paighlaglyoss inhibitors of
pREE S BEHAE SRR LBERIE 1A bl Bfiad fillein can be
famplaed ives phadnkagbationl v | jonslithdat ydranisefeb in trbhting piﬁ&nts with a

i i des, and. enam a siljcon atom.in groups. such as .
neeqd o1 Aoy ofg ?f;%s ,espeaxaﬁwl ahagliciiary pmapigisats, to provide
c&hﬁ&éi@dr@r%dsinleﬁﬂodg TR RRIucBB Lellhiaf WIoc‘lifeﬁéltioH FAHPS th@Nekatment of

other 5 heteroatons in varfous ot her groups.
c8ybstituted al kyl groups also include groups in which

one e.bongs to.a carhop(.s) or hydrogen{s) atom. .
2. She Flofing tbrevistihe e ARG R e PR Bbugh s oBh Bpplication:
or triple-bond) to a heteroatom such as oxygen in 0xo,
car bonyl [rcarpoxyl, and[ester groups; i tTogerm i m

groups such Abbreviatives, o¢xi nes, hydr Meenieg, and
nitriles, stituted alkyl groups further include

al kyl grolgrﬁs inwhich 1()pg?ﬁpgg?&%§9§‘t%5m@3pn a

car bon(s) Aqbphydrogen(s) ,aen®id S repl aced by a bond
to an aryt; ——heterocyctyt—group, or—cyctoatkyt—group:
Preferred Adlbstit ut ed al lkgdnogmetmishospledteide, anong

ot hers, a groups inf{which one or re bonds to a
car bon of IBE{érngon ataom tqr%ﬁutpﬁyqaﬂ?ﬂnxﬂgd by one or

mor e bondigpiroyif | uori ne aggng..,Anot her preferred
substi t ufed—atkyt—group—Ts the—triftuoromethyt—group

and ot hey DABRY}HQgr oups { diagobnoyidlaminunhRydekle
trifluoro yl group. O her preferred substituted

al kyl greups¥incl ude t hodichlggometha®® one or more honds
o a carbem@r hydrogen | Suomiibrd SBlAGRIY AubRAb:
an oxygei—atom —such tnat tne SsuposStrtutet—arkyr—group

cont ai ns | ®IBxdr oxyl , al kddsoprepylahylhmine group. Still
ot her preferred substitited al kyl groups 1 nclude alkyl
gr oups t hMAave an ani nd.NdPmethydagetamidet ed or

unsubst it al kyl am ne 1ratl W]l ' . aryl am ne,

(al kyl) (a?);l\?gt'mﬁ fre;—26 diNélgyI?iam M&é@mﬁﬁﬂm—ﬁe—
di het er ocpMSDam ne, (al KishgthylguHegdycl yl ) am ne, or
(aryl) (heterocyclyl)am ne group, By halo 1 s neant
chloro, hERH\ | odo, or | eihylene digmipgtefiapestieacids neant
chl ori ne m ne, i odi fluorine. The phrase
"al kenyl "’ E.t(gé‘g.s +0—Str .g ..lgce?“.u branrched—chatn—and
cyclic greupd: such 25 asthhhslse descri bed with respect
to al kyl groups as defr1 ned above, except that at [east
one doubPEthond exi st s| Betugieauradilo carbon at ons.
XY o5 LS, DUt 218500 bihd il P ibtroscopy
- , 25

R WAL A =3 A= G Ay =

D,

- O OHB) =CHETIEHS) | O-benzotriazol-1-yl-N,N,N",N'-tetramethy]-
uronium hexafluorophosphate

HPLC High Performance Liquid Chromatography

ICsq value: the concentration of an inhibitor that causes
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- C(CH2CH3) =CH2, cycl ohexenyl, cycl opentenyl,

cycl ohexadi enyl, butadi enyl, pentadienyl, and
wheooat#ssny| anong ot hers. The phrase "substit up@dUs2003/037294

al kenyl " has the sanme 30 neaning with respect to

al kenyl groups that substituted al kyl groups has with

respect to unsubstituted alkyl groups. A substituted

al kenyl grou i ncl udes al kenyl gr oup e| n. i ch
non- car b(m—e&%&%m X = S

doubl e bonded to anot her ﬁﬁ)%@e&%ﬁﬁ%§ﬁﬁﬁsuredactwny.
PCT/ US20(037 037294 carbon and thosée in Wi ch one of

t he non- ¢&CMH or non- hy dﬂ@géﬁlhmgmsh}b@#d@d to a
carbon not involved in & dcgJ e bond to anot her

car bon. TFhe—phrase—aly PSP ¢ o st v ai ght—and
branched | afisd®: gr oups su%{bﬂ@eﬁml hose described with
respect to0 al Kyl groups |as defined above, except tnat
at |east |[OWPtriple 5 hdhthetwipreolidensreen two car bon
atons. B es i ncl ude, bat are ngt limted to
-C-C(H), £ CH3) c=¢f 15, el Qﬂﬂﬁﬁlm

- O(H) 2C=0erB) , and - O iy ik ferGadbs&npng ot her s.
The phrage "substitutedjal Kynyt — fmas the same meani ng
with respdétf:t o al kynyl mtx:ahméroﬁkram substituted al kyl

roups ha | th respect unsubstituted al kyl

grougs /Md_a .}hmlaye;;p] a} %des_ZLLk.yn.w_

groups in which 10 a non- car bon or non- hydrogen atom

is bonded to a carbon triple bonded to another carbon

and iThe pbrase "alkyle heilarmtoralksdrgmupsdhammgmtage hetatogtoms. Thus
onded tdgga car involved.in a tri

e PIRAS: Fsrdes ARGt e s oS s By gt by igopg. busl
pBty ) hatyd dptyd, @d’éﬂ AOMAT QERL, ufidédyl Qiodé@'lrﬁ@diﬂ@%ke The phrase also

|nclud|ng nnnocyc iC, blcycllc and ycyclic ring
inchidss brrnshesh ehigirpisomprstof strgighbehain plky groups, including but not limited

tSURICEL t | r r | S .
(\%hltc gnlgvg&?é rr‘g?gﬁl ?r g Egtvgdregat m?ﬁ}éhagswbu E'notcé H(CHs ),

CH(eH:HEHEOH;N, CHERDCE)A! t46640hh)3t heCHB#SH;);, -CH,CH(CHjy),,

GHA Bl RO e Crb R SESBCIRHER!  SiHecRicHy)s
-cn@@rqgemg}s{(@mdm? 9LOHRSHL OR{CH e Q@BC}QUH{EHQ(CHzCHg,)
such as alky ou bonde one of

-GHz@Hm‘éH&H HarcompoSHiCaterkl, -CHZCH2C<CHQCH3>3, :

or ouﬁ@ﬁgﬁ @p}?@g’ag? lc%{e({ﬁf 32‘: y?t)bhgg )é’r i ngﬁﬁglgﬁc%]ﬁi‘)@mcm)

Cal(€HRW(CH, CiM;), ehdt éthers.UNEiRt pl[r@deeﬂscﬁ inchileS chEigkedgroups such as
rings containing 1 to 4 nitrogen atonms such as, but

cy@epropylntydebutyl, y¢lop§nyj'l cysjohealyl, mytlohéptyld and)lcyblpoctyl and such
ngér & oh%ltéd %l};l gélgp’hdl drc&%ﬁ%ﬁ‘ll a’(llgﬁégrrlo&gs z}/sl defined above. Thus

ﬂfkghlasg afkyl gﬂ@ﬁ@inﬂude %)Hlﬂar}zaﬁ 1 x‘oﬁll%o Isé@ondary alkyl groups, and tertiary

3tr|azolﬁq’ razo %
alkwl groups Abefprred alkyl EItOFlB& mlcgude s@mght) andsbaw ed ehialkgl groups and

[ r.in ining 1 to 4 nitrogen atons
écglgr?llgﬁgpog@?ﬂ%‘g{lg ?ﬁ?ﬁfgg%}r ?%at yrrolidinyl,
i m daBe bk Yubstithifed allgi Miéfers B3 REARF Fidup as @Bﬂﬁé’dsétﬂve in which
unsat urated heterocyclic groqu containing 1 to

ORG P BgEerPoRdbiasa suben(akor hyidrogests) prereplaged by a bﬁ@rbtwmon-hydrogen
Nyl e, zQlyl

ShERAH o S e 4 g BT SR 1.

an oxygen atom in groups such as hydroxyl groups, alkoxy groups, aryloxy groups, and

ester groups; a sulfur atom in groups such as thiol groups, alkyl and aryl sulfide groups,
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unsaturated 3- to 8-nenbered rings containing 1 to 2
oxygen atons and 1 to 3 nitrogen 30 atons such as, but

wWmoa04/048353 ed t o, oxazolyl, isoxazolyl, oxadi azed¥iUS2003/037294

(e.g. 1,2,4-oxadiazolyl, 1,3, 4-oxadiazolyl,
1,2, 5-oxa-diazolyl, etc.); saturated 3- to 8-nenbered
rings containing 1 to 2 oxygen atons and 1 to 3

AL O S Wl IR B s e s o

amﬁsaamdeg dlkylamines; aRINANAAEs} 20A&3Ofes, alkylarylammes diarylamines,
CT/ USZ /037294 _oxygen atonms and 1 to ni trogen
OBNE se3gnNamingse A shieas glop E@HES)%W@Z@W@ ylsilyl groups,

dgﬁ@?‘ﬁ% tyf‘zérg&ﬁs galgglh'ia#[r)léﬂ}ggﬁﬂﬁgz'aﬂgl tmg)flﬁlli}gg gioups; gnd other

betekdatoms i nvariausdothert groiipml tSIubg&utedtaﬂi{'gﬂ grogdy also ifuldide groups in
ot hi_ a t hi adi azol yl

V(qgct:}blc;nrin ére%l({rgl léqﬂdglztgrgl t\{arﬁoré 4.9F Hy: é&c!’ A (s) ydtoms is replaced by a
highdr-frdeb b@x‘iﬂ ez9) é/ heub]re %r%ﬁl@'%ﬁﬂf%od WteroSiof Qufh as oxygen in oxo,

saturated 3- toO mbered rings’ contai ni ng
C@I]Plofl]dr carhwml aami Esttn gloupisy mrng@enaino ZEOUPS Ciuchsas taines, oximes,

t | ted
b AL USRI o At i
oglu Ir?f/ giogﬁlbiﬁ’ﬁﬁ et?] ylz!tlcd&r%l%r(]s) é)?ghgdfb% n(ls) éfbfn@ Gs tePlackdb§Mond to an aryl,

heterqexplyHizsaum, @W@aﬂ(}’i Sroup. h}Pdﬁ?fétrhd (Spbﬂ‘tﬁlnted alkyl groups include,

58 B 5] APBENE SNt SR Sk poafR SPBHE: B Blodeen atom

isise rbplhcddoﬂiy bnéfbif atbré BondreloZOidHNRZBbMSE., Another preferred substituted
henzot hi adi azol yl , benzot hi azi ny|

aflyl 1graum dp Abe rﬁr@ﬂpmmethsét gropp ar I?&Woﬁbﬂz @rmlpazﬁhmy lcontain the
- t ed
ool gl UAERSRERU BRI s R AN T v

oas pr thote bt)ltmtls td artdrbeh 610hydisgen;atam $Si1fePIaaécE'§iy a BQﬁtﬁmﬁtﬁ(y en atom
t clic ri containing 1. tq 2 gen atons suc
S‘é@ ‘ig‘é'rf% JrRsiisit ?AP g‘isl graup contains Béﬁé@éﬁ’b KY> @taéyl))xy group. Still

o)
A R PSS AL OT BT IO, o i,
substltttt@h Olra;lnSdb:mwted) calklylhm&myldlalkyiammt eﬁylaﬁnnd; Q(alkyl)(aryl)amine,

A5G (iHeraDgaEEn dheleroic b am e e Hekremabdgmine, or
(Q@DQﬁﬂﬁagmﬁmﬁmﬁm§Qﬁd@|n|ng 1 to 2 sul fur atoms such as

benzot hi enyl’, benzodithienyl; and unsaturated
cond Bﬁs’@ép fsameans elord, dremagiode,curthiond nybpbaRgemisygemt chlorine,

tQ 2.0xygen atons such as benzoxat hi enyl .
bﬁ%@ g f??o B&Fgﬁb al so include those described above

i N WThe phese "dkenyDY Rfeds &t #FBohit Bnd BRNEALATHaf and cycllc groups such
doubl e- bonded, to one or two oxygen atons (sulfoxide

ag Hhese descebrds yith F@ﬁpe@%Q rRiyé graves es defjrsidydboye.caxpept that at least one

L O BT B8 S i
Vh%’l,er d&@;@ﬂ)(ﬁﬁ@h ps- C&&F@@HBE OFCCEH:Jl)ﬁg(M)Qn‘OeCé(llHWH)(CHs)
GRS S9cAE POLERRIE e ! U BRI
pethd eﬁld:hegacﬁeﬁ}ﬂ 'aﬁ%ﬁ% %ﬂlefs 2k pthfdsgzﬁl Etl‘&u?]e%t {"Sas the same

thio oli1ne, thio I né i'n omo
ntehging Mlﬂlmspﬂct)to alkenyd gnmmdeﬂattsubsm&ted) I’alkljfb EEous &h@WBth respect to

RN A S ——

a non-carbon or non-hydrogen atom is bonded to a carbon double bonded to another
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i soxazol e, furan, and tetrahydrofuran. 30 The phrase
"substituted heterocyclyl" refers to a heterocyclyl

w@r@4p4s3ss def i ned above in which one of the rP@myUS2003/037294

menbers is bonded to a non-hydrogen at om such as
descri bed above with respect to substituted al kyl
groups and substituted aryl groups. Exanples,

léﬂ@ cgﬁtznll &\F &f +f ﬂﬂe hgxg é{%b& ob R})l&%%gen atoms is bonded to a

cEi(Biiﬁ Uazmal/veds i&Qszoubﬂie baidty |ah@thérl mlstmz ol yl

5-chlorobenzt hi azolyl ., 1- neth era2|nyl and
2- chl'df 9‘kyla¥haﬁ e@tﬂ%eﬁﬂélg E hginy proupg feghsas those

dEQ:rﬁEcY i@ &Eﬁ&t tt(j? gfkgfj %E)Jh?E a§ Qi@h ablvs gé:?%gp s a’;r Pelé'lg't one triple

he phrase 1nc I'S no group
bgud; rexzets phmwh mtm pdrbory |aforast rEmQJM mchﬁien dphtake rmyst limited to

@¥C |nclu s groupgkégﬁéﬁﬁgrﬁg ndéﬁgg lﬂﬁiﬁééﬁﬁﬁkﬁ and

—@ﬁi)@@pﬁ((ﬁiﬂi(éﬁ@) aimbngl @€ferd OtThe rmhasée"sabsﬂtut@dcumg&l {""B4s the same
have ot her groups such as al kyl or hal o groups bonded

meguing avigf respest ito allsymdrgseurs, thatssubstitited glkyth [gsm@s dhd adth respect to
consi der ed e subst aryl
“é%‘lo% p%‘e LI “E %{ﬁﬁ ﬂll(YBV TQHp w § Yl{gipung in which
adlb}icalol WP nbS-hpl@BY atold s BBSdddity ta%grb@ﬁlﬁhplg BRI tBBYHotREr carbon
10 bonded to one or nore carbon aton(s), oxygen

dhgss)in whichoy mn@amsgr nemnhydrogenu hfonr is doudrdsjo Ancarbon not
iﬁ\’&‘f\ie{iqﬁ F.Jplg%}?&%q&(’t arﬁé% The phrase "substituted
ni

has ng wwth respect to

unsuﬂ"hél phiaed "detetoogEiglp Sefeliatio SHbt ki@ ah#Yhonaromatic ring
roups had with respect to unsubstituted alkyl
COMBAIENS IMOuEDE Fnonaqu}ﬂ@sbﬁcmt% an%pylwczgqlwglga«;@npounds such as, but

nbMGhHAER %g%lgglgﬁgéon'tﬁm\ﬁg T3 ({? miE rﬁlf (%égﬁ&? oft Wi’)lln% on€ or more is

car bons T O one hée non= on or
aheterdayain sgdrasabamot lidded té, D&, ahd e Alftbugh 3 phradeudasubstituted

itkaboud a5 SadmRing Beters Y SIa BEY Fiehias PeRREGRLL, it does ot
1ﬂéﬂ§1é htetd LR ot ?y {hat ﬁéx}@‘?ﬂ%ér gﬁfg gh&y AVdlley19r RHR ﬁg?c?‘ups bonded to
e n SN

defined héréin. This iIncl I ng arrangene
onéhpL thetnimg mambers aatamspoumds mahas;@l—mgﬂlglhanﬂnﬁddzolydafb $ubstituted
wo at

| k.
iR Brofiby. o Badmilen stk pd ot Hilliie T R ot iited to:
uﬁﬁhfr@t@d/ dr 96 BPRAERBEred 1k %onfaﬁﬁn?ﬁ'rt@&? mtro%H}P%‘idgrhé"Elﬁ:ﬂ as, but not

aryl" includes, but is not |im tolyl,

hﬁl}'féd dx pimelay Ipysetinyg, bridezadyl, ptazolyk mndyﬂedmydmpyhdyl pgrimidyl,

PR RS onrtRl ¢ {eun il QiR i3 razoly,

2Hi Ny 3 afiazlyl e YN eetiab 6191, Of (e gt 6 o Sly 10 r2H-’éEtf€a¥61bl Ceté. D ;Nehturated
is selected fromS, 0 and N, zero, one or two fing
3xpofrineathsreorings epmsainingsl m@ﬁemaagmtorrwdwbras,ehuu yot limited to,

DSBS 0y BB R

golps omitainingel W 4 nitnygeafatdrie sudhneg, Bﬁtolﬁﬁi llrﬁﬁkﬁﬂo afdolyl Ofsoindolyl,
rldyl pyrazinyl, pr|md|ny rron

| e, |,
%ﬁ%gofw 1z, chenginyidazofyli guigplyl,, isogagty, ym azolyl, benzotriazolyl;
uﬁsﬁﬁﬂ&i@@ 9l ¥ g n{éﬁﬁ&géc?ﬁﬂésyéoma%iﬁg 1%@ Sygeh HRRNE 10 3 nitrogen

furanyl, quinolinyl
atoms  such as, but not limited to, oxazolyl, isoxazolyl, oxadiazolyl

(e-g. 1,2,4-oxadiazolyl, 1,3,4-oxadiazolyl, 1,2,5-oxa-diazolyl, etc.); saturated 3- to
8-membered rings containing 1 to 2 oxygen atoms and 1 to 3 nitrogen atoms such as, but

not limited to, morpholinyl; unsaturated condensed heterocyclic groups containing 1 to 2
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i soqui nolinyl, and naphthyridinyl, and the Iike. 30
The term "substituted heteroaryl" as used herein

WO 2§0e/0$836D a heteroaryl group as defined her ePer/US2003/037294

substituted by independent replacenent of one, two or
three of the hydrogen atons thereon with d, Br, F,
OH -CN, Cl-C3-al kyl, Ci-C6-al koxy, Ci1-C6-al koxy

St S 05 AT By

bdnzdthh:alm(ng, 21b4 glalpdnaoxaziryt Oste.;annsatadatkdnBdey 8-membered rings

carbox 5§ é¥ﬁarbonyl and _carboxam de. I n addition,
“&%Q silfuetipmpapd Hetoah DAFGgen sema suel 95, busmot limited to,

ﬂ‘ﬁﬁicﬁfflocﬁ%tﬁﬁkggrl gﬂﬁéa?azome {f‘% m 15 dlafogfler 3 ZtLP Hﬁadlazolyl

group’ or substttuent rou
133, 4tladiatol o hdehthialliaznlyd aeth.) oSaluﬂated é}F eo [8amemtbered rings containing

IEX g}@{lﬁ%%&ogl#gargdd} E(h gpﬁgﬁgg%iflé%gé léllgjc?l as, 8ut notxlumted to, thiazolodinyl;
sdruraRsdtdt Bisrutat @ $6l RERASBR rm%E‘ %5‘1‘&5 lzﬁf‘?f sulfur atoms such as,

(2- phenyl et hynyl ) benzene, di phenyl

bk neh elﬁylt%ij tta- thigayldidihydrodithrensh edlhpdmdgtlhlobﬂn ztyﬂrahydrmhlophene

th b Pr.ef er
Ry bERRGER <Rt Bristsictiatfeentaning 1 to 2 sulfur
atbnfsd faﬁﬂyﬂ afy MP)niftbdet @tordO such as, but not limited to, benzothiazolyl,

phenyl e nyl ) phenyl ] acet am de, 4- di phenyl benZene,
aﬁ Enyl et mhw ] Le. g 2 14-benzothlaz1ny1 etc.),

R0 8L et s B i gusanrated 3- 10

8&nérﬁbdfr6d Nnéﬁcc(lﬁalﬁfm@r&brgématﬁmls sidieay bhes® liikedeo furyl; unsaturated

yclopropylanlno) N[4
§9de hetgrogysl hyngﬁgq P@gm béo 2 oxygen atoms such as benzodioxolyl
(£il ¥3-to 8-
%hy ?tl)\zgiﬁﬂ Jﬁ?ﬂﬁﬁ § “to 8-membered rings containing an oxygen
ani @ﬂd rhalbi‘@/ ls;ﬂlﬁﬂp@tbl)la much)]as Nbuf 4rof Amidfedrty) eihbhgroykathiseyly katurated
].15 ac hen 2H benzo[ d] 1, 3- di oxol ene,
3oto, %%&gy ééﬁg)ﬂb@gyg@ﬁ @toms and 1 to 2 sulfur atoms such as

12- &ia'tlﬁh&azlﬁis)(ﬂu%éi%l)ﬁ@eﬁ}sw}xﬁgkn [c%n‘%ﬁul%qnw ot BYIRY! ABRE such as

yl Jacet ani de, 4-phen oxybe
bpazothienyil rhesrodithienyl; and unsaturated condensed heterocyclic rings containing an

%}’gfgl %Hgiﬁé thg/ H%sfg{eg gfﬂnﬁ%%ucﬁr b%)ér?zrgxaﬁlenyl i—Ieleg'ocyclyl group also

11{c{hi1edrc]31|1cgﬁérre(ﬂtézdrﬂeh g?n&t]% ?Wﬁb’ﬁ bRCAIATe Rators il et E1BYIe-bonded
tc[pqne(é' t[%?efnﬁy)é@t atpmg| (yyfoxides pad sulfonese, Fot-eptmaplel hetérocyclyl groups

1%: Lgdét %Ffﬂﬁ{yﬁﬁ&g\oﬁéﬁéﬂe%%&xﬂ}; &ﬁophene oxide, and tetrahydrothiophene
12-dicyidk.o Peofdraihdiébey¥lyl4réups kB £bhB Mhls)members. More preferred

phenyl ] acet am_de,

heterosylyl gEouRg iRsidsomonptpling, niptrazips.eningaiding, pherefidingc nidazole,
PR i isy 1A Rl Rl B, Sbigpomboline in

wlld&cﬂ14‘eh(3$ atom of the thlomorphohne is bonded to one or more O atoms, pyrrole,
Iethynyl)p eny -2-(4-p rld Iamno)acetamde
&p DIDprezigy ,ewp@ 1ONBh @Mypl}l/ -one, oxazole, quinuclidine, thiazole,
GQéﬂ R ghetll i Ferkandiioguacet am de.
i N-[4 7 - ( 2- phenyl eet hyn Oﬁ%bﬁenyl ]pyrrolidin-2 25
y| calhophraseldsubstituted heterocyclyl" refers to a heterocyclyl group as defined

alaogem&n\%lla;%hﬁtg% tggtljgm_g %x%@%gq%%l %tflg ?agxi]ﬁnﬁ%&rggetnaaqgrg such as

dekekiBed bV @ith Nespeldt E&Sﬁlﬁhﬂﬂ&f‘)ﬂk?}"%?ou%s 3id substituted aryl groups.
di ynyl) phenyl ] acet am

Ezamplesiy| dantlndg,- N-Hus - (mqohemyl bdtmlidd, 3-to, 2-methylbenzimidazolyl,
di ynyl ) phenyl ] acet am de, 4-ethyl-I-phenyl benzene,
1-[4-(2- phenyl et hynyl) phenyl']3@t han-
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1-one,
N- (1- car banoyl - 2- hydr oxypr opyl ) [ 4- (4- phenyl but a- 1, 3- di

wQ eoopgizenyl ] 30 car boxam de, PCT/US2003/037294

N-[ 4- (2- phenyl et hynyl ) phenyl ] propanamni de,

4- met hoxyphenyl phenyl ketone, phenyl-N-benzam de,
(tert-but oxy) N-[ (4- phenyl phenyl ) met hyl ] car boxami de,
SPeTShARUEITO ASHIPIRIMILIION © TSyl pporainy,  and

Zeﬂllm&yp@mmngoﬂﬁtshoxybenzene and
nyl) phenyl ] pyrrole. -32 WO 2004/048365

[ 4- (2: phenyl et h
PCT/ @ég egw Aeferhie qr)élrwmeth@trwqﬂcam,am heterpatomst ghus the
r f
ol 048! S50 550 B oA by, s,
napitchenyt by faay of )emample Altheydiethy Iphwse tunzabstituted aryl" includes groups

rrol e é hen Ietﬁaf] nyl ) pyri di ne,
%ﬂ@xﬂ%gg%)ln @nng suc as naph ne it'does not include aryl groups that have
oﬁref %rdiﬁb@ %ﬁ&l?b@ Xﬂ(éri bt hald- ?b@édﬁtﬁﬁx& Ie8ofll 08 the findiMbers, as aryl

I adi azo
gzmps -Spﬁe ay It@hyh wrey tonsideredi Inmagin 2o plee sybistitutex ey ezroups as described

p)?vg b??]f%tﬁef BP%@ 323& E@PaZlﬂ%/ﬁngﬂe@y%f ur aH@rxllgR(ngs may be

bbticdkiab @@ @rhérenation asthe),| dxybad aloat (@r ﬂﬁfdg'egfai/dm@)" QHBRr sulfur
i ncl ude:  5- (2- phenyl et hynyl ypyri m di he-

ath@tlﬁéb@/Pa’fel(@Omp@m@A bpwevezene,

:Tﬁg ﬁ}i’gg’ pheny$k1t8€e¥|(j%rx %%(gﬂ)ﬁe}ﬁ?y Fhe sajpe meaning with respect to
umxb@tythteacmyalngeps tZla{ Srbkfitirtel! alﬂ%ﬂcg?@ﬁﬂ%mahmiﬂ{l ¥dspédi k@ Mnsubstituted
-fluoro-5-(2-furyl)-2-nethoxy-I- prop-2-enyl benzene,
&,gpm, Iﬁpw@xje(,@. .mbgtﬁy’;e@ aryl igramalyo ineludesasy!l groups in which one of
113" b CMRILP R BERU ATBEN) 1 RELEEAAL 2P iy drogen atoms
describechabavieiand Ialsbélmtlhd@l’ayjll) dremsa8vhich one or more aromatic carbons of
hene, (tert-butaoxy)

ﬂ%m&)ﬁlygrletg{) EIRE/)B?'&%} tty I,%?q%%t]l@gragg@aﬁmgg)sumted alk}[ll( alkenyl or alkynyl
glngl? e E¥ﬁ1’ﬂfd l(e'?e1ﬁhm| 1ﬁglu rﬁoﬁwng)ag‘pa%@ﬁg%ﬂ%qgm ﬂ‘g‘_’ CaFR%n atoms

phenyl et hyl t hi o) pyri di ne
of @r any! proupravabyrded te tvomatphts of eh etlyl,takenyhioa nlidyngl gromp to define

« B A8, BT (S henaBb ] or St%%ﬁ%?rc?q%ﬁ 15, OB e phrase

"SRl aryd” MeTidey, IbufsdRE Binfed & oy
t he Ilekgr}aPr ef erred gptl onaely 0[S}’bstltut pRéyD fmoff Gthers.

het ef’betgh heseroany|, agrlcsgqbsherml wefls to a cyclic or bicyclic aromatic

raglcgifl%g}u?%eﬁg)zl 'rfn gel tﬂ%ﬁtp é?% H{ é%r}]x)xj%ﬁ%%lnclé Ape atom of the cyclic or

bidietit ﬁug {is?.sélectécﬁﬁﬂﬁt By Opaide Berd; oMé bop ity g atoms are additional
(4-p ani ne. Optlonally substitute refers

h@‘f@m@ @5d9ﬂ¢mﬁé¢ntlyessle&t9érfmm SeofO iyctiNo gadh thei temainieg riog atoms are

L R p——

as, for exaplegpyrtidyl) pyrasinyd pyaingidfiyl, gﬁholiﬂfpyﬁézfolﬂ Ninfi@4dzolyl, thlazolyl
sub ﬁltutlonls supé)lled 25 Additionally, suitable
XA t18R9%87C g o&lﬁ 1p%pdyly, dgxadpngo Iy aisIpBeny) y dftgaopl.,, quinolinyl,

isDifiliny®/End SephhBidlfyl, £YAROyLal 0. th O, Lhi oam do,

0X0, oxam di no, nethoxam di no,
i m dThmterglu'éBubsjltuted hstetdaojrl‘am dsed haeinopeydrs td ari®roaryl group as

kyl,, substitu dalk hal ol ower al ky]|
d%’é\%ér%ﬂr%xﬁﬂ swafﬁ &%4@9 reR)aesaank dsfy%nwwo or three of the
hyalkrdgenc atobgnyHereon with Cl Br, F, I, -OH, -CN, C;-Cs-alkyl, C;-Cg-alkoxy,
Ci-Cg-alkoxy substituted with aryl, haloalkyl, thioalkoxy, amino, alkylamino,
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aryl carbonyl, aral kyl carbonyl, heteroaryl carbonyl,

het er oar al kyl car bonyl, al kyl thi o, 30 am noal kyl
weyano#skyl , benzyl, pyridyl, pyrazolyl, pyrroP&r/US2003/037294

t hi ophene, im dazolyl, and the like. Representative

substituted am nocarbonyl groups include, for exanple,

those shown bel ow. These can be further substituted

SO TESOEHat BLOHES, SHMAEERRLY s, goatonst an

capmemeide. t dnt hddigo) auiy ek shbstituent hBaPr@aanc a@md heteroaryl, or
nmedi cinal chemistry arts in conjunction with the
heterogydealked 5@ n. * Preferred ani nocarbonyl groups

'N':‘ ‘(: lg‘f‘ﬁrg %Qh oy pag%lﬁ ¥€f§1‘§% E%{)L&%ﬁﬁﬁ&%&ﬁ to which two aryl groups, which
afs- o con@demsed ke aadmmhm, deg bound. Exemplary biaryl compounds include, for

M?,ggg;p% rng,f,))élr é&spé E e rrEt&l-hmelathylthlo -1-phenylbenzene,
pl%n@%yﬁ%%ﬂéxy RQgﬁ&ll &8 B e, é)hexﬂl[ 2_%%1:?'; oXq/l-_p[hfenylbuta-1,3-

dr oxy-1 soproopy! )car boxair
dl(yny]dlpmymﬁet;ﬂnyhyldiehg/ylﬂlmmeb@&Rnyhimthoxy)benzene and the like. Preferred

Niﬂgﬁzaﬂcla; 2%0 o okt 1o S8R I indide?” (- (phenylamino) N-f4-(2-
ﬂ?ﬁ%&&éﬂxi‘d@f b@i@lﬂh&%dbé}lzéﬁéx qhqm @pxémétﬁyﬂyhyphenyu
car box am de

dr oxy yrr0|d|n -yl") carboXamd

21{bqnzyl(ammq/]a¢et§aw@ph oxy) eEhm@o-lb[%@rmahtwayl)phenyl]propanarmde

2t NS BRI RHRTIE S <. Befeustpprgpylamino) N-(4--

M@K}b@[bﬁh@fﬂ]ﬁ%ﬁfdﬂ ) ac et am de, N-( 32-(ethylamino)-N-[4-(2-phenyl-
rrolldlnyl yl ) car boxam d

ety g noRd e sipremaivel N R pbeniettmyl phenyl]-

I
R
ZJEGﬁﬁddzegfimth]l)zﬂﬁma}lNn[ac(atﬂlﬁhjﬂleﬂlyﬂﬁ)phenyl]acetamlde 4-phenyl-1-
N- (2- hydr oxy- 3 yrroI|d| ro yl)carboxan1de 15
PIgnOBYBEpAF S y N thyh[4( ﬁp Bertypsiynybp @w&}wr@exmmde 2-{[(4-

D D s XY N OB TR ECARNET S h-mettyl-
phemtyDyleghpl Jamiinm }2Ny[H) Rephbrystl¢thpaydiphangltheetamide,  4-phenyl-1-(trifluoro-
T e GG TR T T -
phdhMfaddtartde 20 2 SXbthyAmethyldANnbIN-[AN2Dbhehylkthynffisheli]acetamide,
2~(butylamino)-N-[4-(2-phenylethynyl)phenyl]acetamide, N-[4-(2-

.-,

m

ATEO

phenylethynyl)phenyl]-2-(4-pyridylamino)acetamide, N-[4-(2-phenylethynyl)phenyl]-2-
(quinuclidin-3-ylamino)acetamide, N-[4-(2-phenylethynyl)phenyl]pyrrolidin-2-
ylcarboxamide, 2-amino-3-methyl-N-[4-(2-phenylethynyl)phenyl]butanamide,  4-(4-
phenylbuta-1,3-diynyl)phenylamine, 2-(dimethylamino)-N-[4-(4-phenylbuta-1,3-
diynyl)phenyl]acetamide, 2-(ethylamino)-N-[4-(4-phenylbuta-1,3-
diynyl)phenyl]acetamide, 4-ethyl-1-phenylbenzene, 1-[4-(2-phenylethynyl)phenyl]jethan-
1-one, N-(1-carbamoyl-2-hydroxypropyl)[4-(4-phenylbuta-1,3-diynyl)phenyl]-
carboxamide, N-[4-(2-phenylethynyl)phenyl]propanamide, 4-methoxyphenyl phenyl
ketone, phenyl-N-benzamide, (tert-butoxy)-N-[(4-phenylphenyl)methyl]carboxamide, 2-
(3-phenylphenoxy)ethanehydroxamic  acid,  3-phenylphenyl propanoate, 1-(4-
ethoxyphenyl)-4-methoxybenzene, and [4-(2-phenylethynyl)phenyl]pyrrole.
-32-
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Representati ve substituted al koxycar bonyl groups

i nclude, for exanple, those shown bel ow. These
w@bkdoaxysses bonyl groups can be further substituP€mUs®03/037294

will be apparent 25 to those having skill in the

organi ¢ and nedi cinal chemi stry arts in conjunction

with the disclosure herein. -34 WO 2004/ 048365

PCT/ p t subst. t ut ed .
TR0 957254 PRSI 21 YIS i vt v
hsteooanylbe pootp. THB®mphdrkoxlygaovholyyl Jgesips Ciablude, for example,
be apparent to those

fyrther substituted as wll t
zrﬂwﬁ@m&mﬁl P e&)ﬁ@f{ﬂﬁ@ani c 3{Awherdptbyndipyeidia® stphgnylpyrazole,
Lshel [N O | e Hdi sclosure henein. 1 54-Y0,.
SeiRpeb AR SRR lpldifp I GEICT W 2 iz,
2NOphendeth@hiy Ilpyraaitdl (O O Jh-lphzﬁ}ﬂﬂhio'ﬁhmd, erm phenylimidazole,
"protected". w respegt, to r oX roups, am ne .
SRRt O f o B ohma - ar b p bl ancor the ke,
Pidtes&d f uncdgrenaly ti esubdiingBq ar e l&rt%ﬁgiﬁg fr ogi‘ou\}\)/ﬁ include:
ng g nown to

undesirabl é reaction wwth a protecti oup

5t(Bahenglrihyhdopyirimitine-2aylaminech as  t hod emethoxyt44(2-thienyl)benzene,
Prot ect i G o in Organi¢c Synthesjs, . Geene, T.W,
LA N R NGRS R

phshiylisOhzolkd 98)3-AflG6rofiRthyPBh a8 LRS- AS N -methoxy-1-
theyqprocedureg g?felt forthY?Eef}icsei?j]?}ﬁ:Qf E’xarrpl es-%gﬁ‘ fary11-methoxy

Pprot-eeylbenzeneir oxyl groups i ndhydiexyingnd)(f-plenyl(Rdhienyl))methane,

AL i B ol 2R
4hniéthyiatiol1-(2HthigyDenzénd) ut Jl(BlintRIphhylRhloph&tel | afi&t-butoxy)-N-[(5-
p%rlnethylchlor05|lane, triisopropylc | of osi [ ane,

syHE il ypeshyllaroxamidss t h ” @d%rféi-hmn}’l(ém@v})methyl]an:ﬁde,

€ : . t L1 0 nmet hoxymet hyl
zgﬁlﬂg{yﬁn@ntgf%?m%h%% beeb%%nr&,lﬁ Oéér)izyl oxynet hyl et her,
t - builhx yeret Mydterodrytictercaryit trbfexy &t H Gkarpilovp vilidie both28f the aryl

t etrahydyopyranyl ethers, 1-ethoxyethyl ether, allyl
SRR, X L BEASPRISA HHPS. o SXeREIaSL RteARay IBeferoar efauas tigelude, for

e%%%ﬁ,ﬁ%?gggfg%@cﬁ%n%—ﬁ?{&?%(ﬁﬁlg?gagglt%%gﬁré@ the like. Preferred optionally
substituted  heteroarylheteroaryl groups include: 2-(4-piperazinyl-3-pyridyl)furan,
diethyl(3-pyrazin-2-yl(4-pyridyl))amine, and dimethyl{2-[2-(5-methylpyrazin-2-
yDethynyl](4-pyridyl) } amine.

"Optionally substituted" refers to the optional replacement of hydrogen with one
or more monovalent or divalent radicals. Optionally substituted groups include those
described herein, for each group in which a distinct definition for substitution is supplied.
Additionally, suitable substitution groups include, for example, hydroxyl, nitro, amino,
imino, cyano, halo, thio, thioamido, amidino, imidino, oxo, oxamidino, methoxamidino,
imidino, guanidino, sulfonamido, carboxyl, formyl, alkyl, substituted alkyl,
haloloweralkyl, loweralkoxy, haloloweralkoxy, loweralkoxyalkyl, alkylcarbonyl,
arylcarbonyl, aralkylcarbonyl, heteroarylcarbonyl, heteroaralkylcarbonyl, alkylthio,
aminoalkyl, cyanoalkyl, benzyl, pyridyl, pyrazolyl, pyrrole, thiophene, imidazolyl, and
the like.

Representative substituted aminocarbonyl groups include, for example, those

shown below. These can be further substituted by heterocyclyl groups and heteroaryl
-33-
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Exanpl es of protected am ne groups include, but are
not limted to, am des such as, formam de, acetam de,
wa pioRlesssacet am de, and benzam de; i m des, SUREI/ES2003/037294
pht hal i m de, and dithiosuccinimde; and others.
Exanpl es of protected sul fhydryl groups include, but
25 are not limted to, thioethers such as S benzyl

' her,, -4-phcol vyl .t hi her: - . . .
e b 301 s PSR ke B orgl 8% musdigpal chemistry
afl€id b’(ﬁf_]ﬁﬂ(ﬁ%n SHhthe YifeR¥utehePein diPréfeRed@ %Mhﬂ' oups include:

acetals; and others. A "pharmaceutically acceptable )
Ns@-eyanpetbylepskoxamideh t wi th an i nor gaNi(@-mriBexypranyhssbexamide,

' i.c.acid, o i j I i r..aci di c
MR MEIBREE! & BB ooy HEBGRaR ¢ © e
2icantenyladtinée-3dydebggpropaoageanpl e, al ka-R-liyelk@dyprapytbardéxamide,

dj um or potassium alkaline earth netals such as
l\ié'ﬁﬂgﬂ’fﬁﬁﬂpﬁ?ﬁw‘&bwﬁal um num and anmoni a. Nag-hydroxy-1-

: vy _and .
RS Raste "SRRl nC
ppiidy)dtingd)cadtoramalea NA@; pydidgirhethyl caboxemide) d é\l—(oxorl]an-Z-ylmeﬂlyl)-
et T N R o2 oo o TE bk etis
caBbghmibl, NY(Q,flﬁzﬁﬁfxbrgy&%is&yl)E‘érB&aﬁﬁé&,'ﬁa z.iy.lo&,e{;;ém t ognyl)ethyl]-

and phosphori ¢ aci Salts of organic acids,
carhexamide nvent i on i NN eademyldnonomgthyaeetanide,ri ¢ aci d,  N-(3-

P B Bt bt R R iming R gy Pacetamide,
Ns@Chbiihe iRl flethfBldrbo:alide, NRII3REsHialyD)pRfpyHcarboxamide, 4-
benzenesul foni ¢ aci d, and g{-tol uenesul fonic acid. As -

methyl-@-@fopingsazinecarhaldehyslei d N-(2tlpalroxys3-gppirrolidinglprapyhcarboxamide,

j udes, ,f or anpl argini ne. .l ysine and ornything.
Ni@%‘?%’fyé}énrﬁrﬂggigl% aﬁ#wy&?:ﬁrg)gxa@gc exanpl e, asp F{It}flgg'cyano'z'
paddyl)aaiiflo thyl j@Biboxatidd, Agdinete 1 R8e)pYrroliimetAbalichyde, N-[(5-

"pharmaceutical |y acceptable ester" refers to esters
mgeiydpyragieoyymethylicaghaxemides | ncl defe2-tuifduensoNral-faymyhryrrolidin-3-

Wi igadily in the human body to |eave the parent
y@%npodﬁ% or a salt thereof. Suitable ester groups

i nclude, for exanple, those derived from

phar maceuticgl |y acceptable aNpRatic carbexylic

aci ds, pa}ﬁfcularly Oalkanoilﬁ\l al kenoi ¢t \j/o

cycl oal kand¢ and al kanedi oi ¢ achds, in i ch eachyy

\ﬁVQyI P al kenyl noieyy advant agequsly hag not nDriIT\OH

qngn:a?carbon atons. R rpsentati\/'g exany€snef 07 “NH,

par ti cul ar esterginclude” but are not linitedto, ’
formate®, acetafes, propionates, butyrates, acrylates

yl succi aetes. The term "pharnmaceutically
ceptall e prodrulgs" as used herein refers to those
gs of conmpounds of the present invention
with{n f{lhe scope of sound nedical

Yo~ it abfe” for use in contact with the tissues
of humans and lower animals with undue toxicity,
irritation, allergic response, and the liKke,

co . W .4, reasonabl.e nefit/.ri.sk ratio,
oo BAPREAG Y hbstftiARANARRRTE IRk Ghigie" Bt Gmple, those
sEoMt belowOThee hlkoRBearbdrgl 8rop@s SdnbbecturtBer $ubstitGRARS Wil He apparent

of the invention. The term . . . . .
to those having skill in the organic and medicinal chemistry arts in conjunction with the

disclosure herein.
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30 "prodrug" refers to conpounds that are rapidly
transfornmed in vivo to yield the parent conpound of

wo besalssee fornul a, for exanple by hydrol ysis Per/bbmm03037294
A thorough discussion is provided in T. Hi guchi and
V. Stella, Pro-drugs as Novel Delivery Systens, Vol.
14 of the A C.S. Synposium Series, and in Edward B.

Roch }.O ' - 2004/ 0. 5

pey BepSenia B LB i or bl FTEWE| %’?ﬁ‘gﬁn@’ﬂ @xgrpple, those
sktrem brelowu Theselalldsgeabatyil groups darPee gaihensiBstitited ash9ifl be apparent
bg%P Ef.mhicﬂ,are i ncorporated herein by reference. As™

t o Aaving sillipithg preanierand spedigipg] ohemisiymststin capianction with the
disiRichapgsabl e ternms as are "limting" and

"treating” and, as used herein, include preventative

(e.g., prophylactic) and 5 palliative treatnent or

the act of providin ventative_ or palliative

treatment Areating"lwithin t Rontext of the

i nst am#? nvention, mEARs an all~¥%§Li99 O synpt ons

associ ted w a di sorlder or di as?, orthalt o

further “rogrlessi on or woHseni ng of thoé%\g?hpf%ﬂs,

or prevention or prophyl as of the disease or

di sorder. For exanple, wghin thg context of treating
patients in need of an inhfq;to of P13K, %yccessful

t r eat ment %ay include a r tion in €
proliferatign of capillaries feeding at r_.Qor
di seased tiS&ﬂéT\/ﬁhNafleviatEbp of synptons rEEEﬁed
to a cancerous growth or tunor,oproliferation 0
capillari cbBHdi ed tissue, a halting in
capillary p ollfeérti n, or a halting in the

progr essi on ase. such as cancer or in the

gro of canpceraqus, cel.ls. Treat t y also include
ad my\ﬁ %ttgﬂl né’r(_ftﬁ‘ge_ h%%&%ﬁ?ftctaq _qg’gw_nfﬁr?‘&ﬁs agHing pgroups, and
SUREABAT orbidke Rifé@ Mol forR SOTHREL %ﬂ&i‘&gé‘ﬁﬁe@ d@ﬁﬂﬁrare protected from

t herapi es.” For exanple, the conpounds an
upsiesirahie seactier withf @ prafectitigogroupknowe tprtheserskilledvianthe @t such as

dm pi st er ed, bef ar dur i qQr after rqj.cal
Y B S B Bl BBl O e e, R G P, . 0,
Jahhewiley 8nSorRNNeR W Gtk SN YD €3rd BN, $999)8ehib cHOBY el bf Femoved
with other anti-cancer dr ugs i ncludi ng those used I n

using theapreeedurgs selyfonth thewsimplixamplesé prigied hydroxyl @reupsfinclude,

is_j i Qn.. ' herej n an _be.
S AR ey 9Tk Ron o a e v
with| ts agagetonsiehi est | ybuf omaed liditedeawt | AGudyldiGRMBAEABrosilane,
jf @as}gc with g suitable agid, such as have been
ety el siansy driisqprepylghiorosilanes thathylohloresilanesd substitvtegh methyl
I .
o S, WA PR AL, iyt oo,
beayloajphethgci diterwashbutxymothyl i naherst epmefhokii@h@ymethyl  ether,
t§ nthesis. T%S Sﬂlb{foqgin%hacig is diissolved in an
© orevE chEsa ficthoxgethftherosllvh ther henzyd egisn; esters such as, but
ndtOliMBEY to,SBGRoAForaAtd! f6RARL, 2ER4ONRIBIorEaktle. A Ifioracetate.
ot her hand, if the conpound of this invention I's
Expaapleseaf protedes amine gragps fiwlude, but ke nctdimited td,ramdes such as,

c.final wash. ste accor dj to.the usual L
fu:) r %ﬁaltdlet%c_e? %aetpgl}lpré)&&;t%@ i a‘EfLQ%@ ébtglqséﬁgsuch as phthalimide,
arldydith@ssit@hihdes and StHess. A 1¥€Cott 16tcbc8 g i i

sui tabl e sol vent and dryﬁat%ﬁ;e soll%ti on tﬁ%ﬁ%@?&%&dude’ but
arg\aof limited to, thioethers such as S-benzyl thioether, and S-4-picolyl thioether;
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30 nol ecul ar sieves, before bubbling hydrogen chloride
gas through it. It will also be recognized that it is
w@omsikiles t o adm ni ster anorphous forns of theP®/BR2003/037294

i nhi bitors. The subject invention also includes
i sotopically-I1abeled PI3K inhibitors, which are
structurally identical to those disclosed above, but

BT S RE AR I8 Rl B b il sl st pesplss and

oftevd.ng an atomi c nmass or nmass nunber dlfferegt from

the atomc nass mass nunber usually found in

nat u?leqn%{%ﬂ%? aj%f acesptablfe sali'h ncluden & galt jvwidly jap oingrganic base,

o!réHrﬁb BAEP %P%élcofm& h@r LMY ERYd, O Haﬁ‘éldfda‘;cldlé %Irﬁﬁ’oeﬁclﬁf As salts of
hydr ogen, ro en, ~ox

imarpgdnic basdsyuthei lneemrm mh]udes rfel; exsam;ﬂe aﬁkﬂHme?nddls sﬂléiCas sodium or
355, 18F and 36Cl1,

14C. 5 1 180,, 170,. 31P, 32
Ppiesyiwe; a@i’%lllg}e e IRy sSusk %h&%w@s maﬁﬂ%ﬁ?l%nalmnum and
aRintsHial 98s 518108 Qfganfi BhsB) ﬁ[e"iﬁ@@ﬂ{!itoh (il?élﬁd/es gérﬂé\lh emﬁnethylamme

salts of said conpounds "and  of said pro ru
tigshylamine; hyridife rpeqwélms,l dhaolansios (ﬂ)ﬁharmlujﬁme adnteiethanolamine. As

SRR B eRic i a e PSBRD s bl dfr ESBRenehesoric acid

hyebpriesaalniirt R, |s@1&7ur1<f &id, exapabeHhbhes&idi D:tsosaw@ bErganic acids,
radi oactive i sotopes such as 3H and 10 14C

tb%l@éﬁapfom@@@n ingludess & axampled formie ﬁ@iﬂoace_gg bsldz mﬂ;xoroaceuc acid,
ORI S B R A el A W e ¢ b i acic

nmtleﬁleslﬂhdlcfaatd bbeicheRifogic #id, ph&paslatnedilfdiel acid. As salts of basic
detectabi]lity. Further, substitution wit h heavi er

aping apds theBRiags inveatioreinclides, iforexangnle, argiping dysing and ornithine.
-t aj eat er
A%?cﬁ& Erhfh 2&5{52@(3 e't, g‘orae%\i@lﬁf gs%%r{cea%i#cérde gu%ﬂx%rgcg& 100
haI f Alsi fised deer¢ind ﬂ(eetbrdloélﬁgﬁné&uﬁéallyl heepable et refers to esters
sone. ci rcunst anges

iHSTH 5N 4 1A CIoge HiSuR AS DEFk GRS TP b b hmen body to
1680 HeUStSerlt REA ?Qﬁnc?@xna 9%9&1%1@0&' Y SBfatRE 9 %rg slz%mg HE YioP @xample,

out known or feferenced procedures an uting
those eiarintCL/framaphmmh@uttlsaﬂ}o péoeplable allphbiéd eatbogyalg:emlds‘ q1art1cularly

e e v pakendi and ARG RO sgidbn® PBieifogh Alkskpg alkenyl

mofete RV AfagedfkIR hePn s &l&ifedlﬁ&l badaIRSmef R e?f‘esenta’uve examples of
conmpounds,  pharmaceutical |y acceptable sal esters

parfigulanesiers ingiudef buttaee seirliroiietito, farmdies aretmtasepiopinabies, butyrates,
?rgﬁ?égtaﬁgleﬁlyﬁgkc%qtgem ers and prodrugs of the

omer s has the follow ng structure: Rl
Y XTHR tertd\N'phd¥mafeutishl 9necetimsle ipimithgs" Wsi $sed herein refers to those

prodrugs of the compounds of the present invention which are, within the scope of sound

medical judgment, suitable for use in contact with the tissues of humans and lower
animals with undue toxicity, irritation, allergic response, and the like, commensurate with
a reasonable benefit/risk ratio, and effective for their intended use, as well as the
zwitterionic forms, where possible, of the compounds of the invention. The term
"prodrug" refers to compounds that are rapidly transformed in vivo to yield the parent
compound of the above formula, for example by hydrolysis in blood. A thorough
discussion is provided in T. Higuchi and V. Stella, Pro-drugs as Novel Delivery Systems,
Vol. 14 of the A.C.S. Symposium Series, and in Edward B. Roche, ed., Bioreversible

-36-



10

15

20

25

30

N (RBYmDn Z -38 WO 2004/ 048365 PCT/ US2003/ 037294
wherein Z is selected fromthe group consisting of

WO a2/04836NH-, -0-, -S-, and -NR6-, where R6 i SPERUSI0RY037294

or substituted alkyl group; R3 is absent or selected
fromthe group consisting of alkyl, substituted alkyl,
5 am no, al kyl am no, am noal kyl, di al kyl am no,

TR T T ——

18684, botteokivhichae ihcdrpgated Hef@lﬂb@fe?eref{cd s a coval ;ant
i Lected fromthe grou conS|st|n 0
bOCES Aosru ,hsereem "@pg ", "tregt] and eatngglt am]gltemﬁ@gea%tgr@s as are

iy %ﬂed d a{rgédngﬁ ﬁné lﬁ@ %lgé(f ll[g:rﬁﬁ @LKML B%rv rllJ' l'l\rlelo @)&1 %}?I’)hylactlc) and

from the droup consis ete

paliiativé treatmentvetier ot i px;dwdlngpl)ekfentstIAMImlliaede eathnent.
et.er oaryl is selected

Ern e wee s
s?ﬁbféﬁié)élsé&m?éa' with a aﬁgrd@f §Ydiseall)dr @ bﬁgtgxlﬂﬁ}:fr[vgtgssgfn 8P worsening

group consisting of het er odyc
Oﬁéhng: 8yRtbwps, or préveatign or pISDthlaXlSI Dé theah;dase bedissrdart \Har example

P Pk briali ReRidnets'S ahBNSLE BIR, Setsshl feamen
bdkse febigdtivAfin tHerbr@ﬁ@Eaﬁ&[ oﬁ?a@ﬁﬁhesolfee&ﬁg a@m@fge&fed tissue,

formula (1), X is a covalent bond and Y
apoalisristiomytf ympigins gelstadyin @e:lammomgn(owg) mrltutno)) proliferation of

. as. descri bed
%ﬁ% s °rrm%r§s§a%§rt?£g%| 3, Dafling . Sapillary prolf ﬁ‘&{}%d"f( p)haltipg in the
praprésion vk didkasb@ich &nddnce?or M e giwil %?Qﬁ:&ll*ohy t&M. Treatment may
nmore particul ar

rpholin rou I n _anot her
ago palpqiﬁe ﬁamg%st@'g\%p 9ceu1;@a|l Jormylationp rpf athg titesentyimvention in

N e i T X e —

fdmmﬂntlpys oﬂ@nb pmdmahmmmmaydﬂ adniéﬁl?taﬁ:dtﬂéﬁfre Tﬁiﬁﬁ% or after surgical
r |cu r odlne t of conpoun 1), i's hydrogen.
P@Iﬁ WB?% SIFPY- cuiné? coppeurdsent the ipvimHenen also be

a@rh)msté%gd h}sc&ﬁlnﬁﬁéfﬁ with ot R chiteP drdh Xﬁclﬁu?é‘ﬂmse #d in antisense
and gene therapy.

The PI3K inhibitors of this invention, as described herein, can be administered in
the form of acid addition salts. The salts are conveniently formed by reacting a
compound, if basic, with a suitable acid, such as have been described above. The salts
are quickly formed in high yields at moderate temperatures, and often are prepared by
merely isolating the compound from a suitable acidic wash as the final step of the
synthesis. The salt-forming acid is dissolved in an appropriate organic solvent, or aqueous
organic solvent, such as an alkanol, ketone or ester. On the other hand, if the compound
of this invention is desired in the free base form, it is isolated from a basic final wash
step, according to the usual practice. A preferred technique for preparing hydrochlorides
is to dissolve the free base in a suitable solvent and dry the solution thoroughly, as over
molecular sieves, before bubbling hydrogen chloride gas through it. It will also be
recognized that it is possible to administer amorphous forms of the PI3K inhibitors.

The subject invention also includes isotopically-labeled PI3K inhibitors, which

are structurally identical to those disclosed above, but for the fact that one or more atoms
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WD 2004/ 048365 PCT/ US2003/ 037294 I n anot her nore
particul ar enbodi nent of conpound (1), R2 is selected

wo p@a0tdses group consi sting of phenyl, phenol , P&mnubiong937294

hydr oxybenzyl, phenyl al koxycar bonyl ,
phenyl car bonyl al koxy, phenyl am nocar bonyl, and
phenylcarbonylanino I n anot her nore particul ar
L% . ' 2 . .
o RS0 p ok AN e o8 B3y ALty R o tomic

mf@:fsomi ﬂﬁﬂs nuRJbef( WuRBy foMNd M nathresh élximplesXof dsoseescthatdcan be
romthe, group conS|st|ng of -NH, -0-, and -S-; .Yis
ingepRiEisddintG SRNpRRD r%@ecgwgmgm Hgluse ﬁ%@@?soeﬁ dpgrogen, carbon,

, B 14
niBf, it PHEYEERRK Sl CHe M iR chitt BRI e, YC,
BNy diagEn, Hal Byer’s, o‘?F and a6 ypspectivdy.d @Dmppund§20ﬁ the present

1@%&)& Sq%fifg{go E}e%qboe %@? é‘ﬁgﬁ%‘;ﬁhgagﬂ;{&%c%ﬂﬁ@ ge}l@toé §aid compounds and
o \GieH8 gk whidﬁecoh%'ﬁ{ ﬂﬁ%‘f&eﬁn@ﬁ[cﬁﬁﬁ isotoped %ﬂd/bf‘@ther isotopes of other

phar maceutically acceptable salts, esters, pr odrugs
atpime ragoWwithin the acapehdrthmpemtionf Qertemaewtppmi&y labelﬁé cempaunds of

e gdsr iy R, PP obORGaR PG igerieRagper vucf s °H and

e r PRbdpordléd Uite SekRA ti8ddriub M AP !sﬁhé{rat@nﬂssue dlstnbutlon assays.
al koxypyridyl. |n another, aspect of the conpound of

Trigatedilig., (3Hl 9nd qunsl‘hyér, o&eﬂﬁth:@s p¥¢ natisulesly prefseed forrtheir ease
é ijegc Stfavert 8 a eﬁctaﬁ)r Gjl't B ’an %ﬁl’hﬁloﬁnwﬁfl )ilea?w{ 1sotopes such as

er aspect

d&fernm nide, OFHI ﬁ{dyuiif&)r@ ée}taerﬁlet@eﬁﬁd: adiatadet delﬁxﬁg from greater
grou consi sting of phenyl, phenol, aniline,
nﬁ&a@p yisenbity) | fophexamele kwgﬁggﬁdodﬁy |V1V0 half-life' or reduced dosage

e@ﬁ@%%%ﬁég rag e}ng%hkrﬁ? bE %?ﬁq@f r@g@%g%{%tancgy Ckﬁotoplcally labeled

canpaadsn df ﬂﬁs fmémﬂdn’?ar(dl pr))druﬁthemoﬁham géneraliyite pi@pared by carrying
2004/ 04836 PCT/U82083/037$%W n. anot her pecﬁ ?
oytrgopm Iniefesenced prorsaRss aBq by slhtitutingcp readily qyatlable isotopically

1BERY k&t fof 4 F¥-FoRbically abeled reagent.

Generally, the invention provides compounds having the formula I. The invention

also provides tautomers of the compounds, pharmaceutically acceptable salts, esters and
prodrugs of the compounds, and pharmaceutically acceptable salts, esters and prodrugs of

the tautomers. Formula I has the following structure:

N\fN
'
I

In one embodiment, W is:
N
K
(Rs)m—r\‘ |
Z n
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NN NC O XiIl wherein, Xis selected fromthe
group consisting of -NH, -0-, and -S-, 5Yis
W@ 2008048365 from t he group consi sting of heter ocRCt/yk2003/037294
substituted heterocyclyl, aryl, substituted aryl,
heteroaryl, and substituted heteroaryl; R is
hydr ogen, hal ogen, or a carboxylic acid; R4 is
i ndependently selected fromthe group consisting of
hydr ogen, hal ogen, alkyl, substituted al kyl, hydroxy,
al koygl,ereawzn@, sedgokadl Hainnibe gieimocusksying ofi-&lHoy, ANH-He0-, -S-, and

248 dial ajn |, .al et.eroaryl, heterocyclyl,
%gﬁbgﬁlg% gg?%gﬁz%ﬁﬁ%gééékegr%r‘ﬁ?upq is an integer

f r omRL-i5. absérteort @lldcRiefromt ther @6hp ceRdstiddCof alkyl, substituted alkyl,
pharmaceutically acceptable salts, esters, or prodrugs

5  amiy, ealkylatring netimrallgs p elidlkdémirve  diatkybummidoaikylf oalkasya alkenyl,

X1 1 is -NH_-and R.is 15 hydrogen. | n another
S‘ésbb‘, i3 ﬂfe%ﬁ’eaﬂaawb PyEing, Apg g&mq%ﬁ) nykand o
sel eed g A s@MhieP&s HYHPGY; consi sting of hydrogen
hal ogen, al kyl, “substituted al kyl, hydroxy, . al kox

i
am né 1S HPRACHtibABd oF i ?Fé%ﬂt%ﬁ9r¥ldﬁha|g£9mpaﬁ9n@@,ﬁng of \CHy-, -CHE-,
-adral ' I ~NRa! 1NQ, "
dial yaconosl ki - NRar b @18 a8 B HHRRUCAEN W

G her conpounds o nvention are descri
10  abov ismselebfed Frumatie/ m@lp lebisisting Vi HetRBeyclyd, bB®tited heterocyclyl,

aspects, the present invention provides conpositions

apyhaubytieted aeyli heterogib aph sttistipradissiroay; 3- ki nase
i nhi R, ti9kelera® Font thedgdep 'cQ&QstﬁH%r(g‘_I&fdr@ééﬁ, Hﬁﬁ?@???ﬁﬁ%lic acid,

utilize the phosphotidylinosito i nase I n
andatkglyand descri bed herein. In 25 addition to the

i n. | ition to t
ot hoads B CTRE RO e AR Ronsnt g Sithrish. wRa A hetsgoeyely,

I e R o R N

the tautomers thereof; and

the pharmaceutically acceptable salts, esters, or prodrugs thereof.
In another aspect of the compound of formula (I), X is a covalent bond and Y is a

morpholinyl group as éhown below:
20

wanv

(R3)‘“_E:J ),

wherein, R3, m, and n are as described above.

In another more particular embodiment of compound (I), X is a covalent bond and
25 Y is an unsubstituted morpholinyl group.

In another more particular embodiment of compound (I), X is -NH-.

In another more particular embodiment of compound (I), Y is a heteroaryl or

substituted heteroaryl group selected from pyridyl and alkoxypyridyl.
In another more particular embodiment of compound (I), R; is hydrogen.

30 In another more particular embodiment of compound (I), R, is an aryl or

substituted aryl group.
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(I') its stereoi soners, tautomers, pharmaceutically
acceptable salts, esters, and 5 prodrugs, wherein Y

WO g00geks36i ed fromthe groups consisting of (1)PCT/US2003/037294
substituted or unsubstituted O -C6-al kyl, (2)
substituted or unsubstituted C2-C6-al kenyl, (3)
substituted or unsubstituted C2-C6-al kynyl, 10 (4)

substi anttket MRbreasttdddrichibotind: B co&@) R R 6BRARE from the
substit fted or

unsubstituted heterocyclyl, and
gronpubaisisting el iphteyl 0 phyral, Xmlme S ellyeﬁixstbbrfzyl? MbHeh laﬂ{oﬁyd)Shrbonyl

ﬁ nil ﬁt [ ng of ( 1) )’ dll;qrcg;tony E"A‘j ph@yfca{@}ly( R x ( 6§
- SO In arﬂﬁhe(r?ﬂorc paiticulaf EhbodinBEXof cBinpbund ANR; is %sl@n{ 9)
d

\---i wherein R x, R2x, and Ri x are sel ecte fromthe
gr oufn emmespsdtiofithedfivential, atonRmual pf Sarhmita @) tieprooided:
unsubstituted Ci -C6-alkyl, (c) substituted or
unsubstituted C2-C6-al kenyl, RGd) substituted or
unsubstituted C2-C6-al kynwy e) ggubstituted or
unsubstituted aryl, (f) Ysub ed or unsubstituted
heterocyclyl, 30 (g) substin Ut or unsubstituted
heteroaryl; and -42 WO 2004/ 0948365 PCT/ US2003/ 037294
mis 0, 1, 2, 3, or 4, Rl is | ected fromthe group
consisting of (1) H, (2) sybstintuted or unsubstituted
Cl- C6- al kyl
(0]
I
wherein, X is selected from the group consisting of -NH-, -O-, and -S-;
Y is selected from the group consisting of heterocyclyl, substituted heterocyclyl,
aryl, substituted aryl, heteroaryl, and substituted heteroaryl;
R; is hydrogen, halogen, or a carboxylic acid group;
R, is selected from the group consisting of aryl, substituted aryl, heteroaryl, and
substituted heteroaryl;

the tautomers thereof}

and the pharmaceutically acceptable salts, esters, or prodrugs thereof.

In another aspect of the compound of formula (II), X is -NH-.

In another aspect of the compound of formula (IT), Y is a heteroaryl or substituted

heteroaryl group selected from pyridyl and alkoxypyridyl.
In another aspect of the compound of formula (II), Ry is hydrogen.

In another aspect of the compound of formula (II), R, is an aryl or substituted aryl

group.
In another aspect of the compound of formula (II), R, is selected from the group

consisting of phenyl, phenol, aniline, hydroxybenzyl, phenylalkoxycarbonyl,

phenylcarbonylalkoxy, phenylaminocarbonyl, and phenylcarbonylamino.
In another aspect of the compound of formula (II), Ry is absent.
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5 (3) -COH, (4) halo, (5) -ORIt, and (6) -NHRIt,
wherein Rt is Hor Cl-C6-alkyl; 10 R2 is selected

WO p@a0¥d3es gr oup consi sting of (1) substituted PET/US2003/037294
unsubstituted aryl, (2) substituted or unsubstituted
heteroaryl, and (3) substituted or unsubstituted
heterocyclyl; and Wis selected fromthe group

T o3 A O AR 8 s

(CH2)r wherein Riw and R2w are sel ected fromthe group
consisting of (a) H 20 (b) subs®uluted or
unsubstituted Cl-C6-al kyl Ry ( dhbstituted or
unsubstituted aryl, (& s ptut@d or unsubstituted
het erocycl yl , and (e¥ S or unsubstituted
het er oaryl , wherein Riw ndN R2w are not both H 25 Z
is selected fromthe grouﬁ/consmtl ng of (a) -0-, (b)
-NRZ-, (c) -S-, (d) -SON_30 (e) -S02-, and (f)
-CH2-, -43 WO 2004/ 04836E uBT/ US2003/ 037294 wher ein
Rz is Hor substituted o ubstituted al kyl group;
and Row is selected fromQhe group consisting of (a)
H, (b) substituted or unsubstmﬁlt ed Cl-C6-al kyl, 5
(c) -COOR5w,

wherein,

X is selected from the group consisting of -NH-, -O-, and -S-;
Y is selected from the group consisting of heterocyclyl, substituted heterocyclyl,
aryl, substituted aryl, heteroaryl, and substituted heteroaryl;

i

R; is hydrogen, halogen, or a carboxylic acid;

R4 is independently selected from the group consisting of hydrogen, halogen,
alkyl, substituted alkyl, hydroxy, alkoxy, amino, alkylamino, aminoalkyl, dialkylamino,
dialkylaminoalkyl, aryl, heteroaryl, heterocyclyl, carbonylamino, and alkoxycarbonyl;

q is an integer from 1-5.

the tautomers thereof;

and the pharmaceutically acceptable salts, esters, or prodrugs thereof.

In another aspect of the compound of formula (XIII), X is -NH- and R; is
hydrogen.

In another aspect of the compound of formula (XIII), R, is selected from the
group consisting of hydrogen, halogen, alkyl, substituted alkyl, hydroxy, alkoxy, amino,
alkylamino, ~aminoalkyl, dialkylamino, dialkylaminoalkyl, carbonylamino, and
alkoxycarbonyl.

Other compounds of the invention are described above in the Summary of the
Invention.

In other aspects, the present invention provides compositions that include the
phosphotidylinositol 3-kinase inhibitor compounds described herein, and methods that
utilize the phosphotidylinositol 3-kinase inhibitor compounds described herein. In
addition to the compounds described above, the compositions and methods of the

invention can also include and utilize compounds having the following formula:
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(d) -CONH2, (e)

or Cl-C6-al kyl

W@gPaen48363 he i nventi on provi des pharmaceuti cal PCT/US2003/037294

formul ati on that
descri bed herein in conbination with a

phar maceutically acceptable carrier. The
formul ati ons of the invention can
include additional therggeutic agents including, for
exanpl e, other convenki onal gytotoxic agents. 15
Represent ati ve ot herY coyjventional cytotoxic agents
include for exanple, irNpghNecan, topotecan,
gencti t abi ne, gl eevec, herlceptin, 5-fluorouracil

| eucovorin, carboplatin, Wcisplatin, taxanes,
cyclophosphgnide, vi nca al kal oi ds,
imatini b, anthracyclines; rituximb, tanoxifen, CPT
11, #hdstercaisomersmdbytomers, t pharmadeaticalyd aacaptablo rsaltgle estdrs

phar maceut i cal

t ezaci t abi ne,

-OR5w, and ( NHR5w, wherein RSwis H
and 10 r is 0, 1, or 2. In one

i ncl ude one or nore conpounds

I&Jhg}de&hi n the scope of this invention. 20 In
er aspect,

the invention provides nethods for

usi nY it belectodROMMNES crodpsS edrsh@dg Ber ei n.  For exanpl e,

t he conpoggds
t r eat ment

f c&

descri bed herei.n can be used in the
‘ﬁ’é‘éﬁ‘f‘e%'mémé‘&?ﬁ‘ 1-Gfesd®ilbed herein

can al so {3y usaibsitiidd® unSHALAG ALE Qliyred cament

for the treatnent of cancer. The

ods Ctan utilize

phar maceuf3)cal subsiifutadarivonbstitued CHChatlgnghe or nore
25 compounds descri bed herein in conbination with a
phar maceuf¥cal fupstipicdior apsubstitifediasyl, The nethods can

al so utilt5rz)e p
hat

i nventi on

R A Al AT ¢ agent s

In one enfdi nabbtitutedder unsubstifuesd Het@vargles a met hod for

i nhipi.ti rfg (ggosr%&?ti dylingsitol (Pl) 3-kinase

act i $i't YPIFHeLIomARHETOP sensting 8fibj ect. I n the net hod,

30 an anD?gt of difect @pPOUNd described herein effective
Y

to inhi bi

hosphotidylinositol (Pl) -44 WO

2004/ 048365 PCN(®BEDO03/ 037294 3-kinase activity in
the humanser anpg _ 1xE6 Bxyl inistered to the
B g ORI

human or a

other enbodi ment, the

i nventi on@provigles a method of treating a patient in
need of an inhibitor of phosphotidylinositol 3-kinase
(P13K) i s(proviSded. In the method, a 5 pharnaceutical
fornulatugz coripi ning an effective amount of a

S

compound

cr

bed herein is adninistered to a

pati ent i) neeOphereof. |n another enbodiment, the

i nvention

)

rovides a_method for treating a condition
(e.qg., cdﬁgerrcﬁ§f

(PI) 3-kinase agfivity. In the

%Bd0t@don of phosphoti dyl i nosit ol

—/

H

wherein R1%, R2X, and R3X are selected from the group consisting of

(a)
(b)
(©)
@
©)
®
(2

H,

substituted or unsubstituted C;-C¢-alkyl,
substituted or unsubstituted C,-Cg-alkenyl,
substituted or unsubstituted C,-Cg-alkynyl

]

substituted or unsubstituted aryl,
substituted or unsubstituted heterocyclyl,
substituted or unsubstituted heteroaryl; and
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WG aeet363 n need of such treatnent.

nmet hod, an effective anount of a conpound descri bed
herein is adm nistered to a human 10 or ani nal

enbodi nent, the invention provides a nethod for
treating a cancer disorder in a human or ani nmal
subject. In the nmethod, a conposition conprising an
amount of a co n scrjbed herein effective to
treat cancer 'Hpgg)mghggfé{%d to a human or ani mal

subj Bqtis selectrslom ither grotp cousistiogefl above, the

adm ni st er%d conposition 15 can further include

addi ti onakbt heHapeuti c agents (e.g., conventional

cyt ot oxi ¢ (Bgentshstitutedl @nmbﬁ&tinﬁmaeﬂbgm&w, the

i nvention provides a nethod for inhibiting tunor
growm h i n(3 patC@OBH, In the nethod, an effective
amount of ‘ﬁ coppound descri bed herein is adm nistered
to a patié t hd¥Png a tunor. In another enbodi nent,
the invenggon phRUi ggs a nethod for inhibiting the 20
proliferatiion of capillaries in a patient. In the

met hod, aff)ef f &HR¥e anpunt of a conpound descri bed
herein is b b &t ora .ient in need. The

i nventi on“glgfgjm%r g%l eglsrcef ﬁ%gfé of preparing

phar Radesdéctal frdm thadratp cnsistiagopri si ng m xi ng any of
t he above-descri bed conpounds with a pharnmaceutically
accept abl él)car pubstitutegearamsubstitused aiglieous sol ution. 25

CEUIJ,CAl 2h i cal
ngrr\gcl\)ﬂso\it%ir?s g?%@:iﬁsﬁﬁé q%%ﬁ&%g%ﬂﬁii se a

t her apeut (Bal | yubstfutedcdrivveuta e heddroéyclyl; and
otidylinositol 3-kinase inhibitor conmpound

phosph S €
descﬁ‘(kﬁéﬁleﬁ@ﬁ@mﬁlﬂlﬁ(ﬁf‘?ﬁﬂ%é@tﬂl&@@t her with one or nore
phar mJICGU(II)C?J\' SubsBRERINrAkbsHRfdd €[-B.-afi§used herein,
the term "pharmaceutically accept abl 8°carrier” means a
non-t oxi c(2)i nesN(BoY, REW),3@dsemi -solid or liquid
filler, diluent, encapsulating material or formulation
auxi liary of any mﬁe. Sone exanples of materials
whi ch can ser VR“VHE;p armaceutically acceptabl e
carriers ye sugar &Hoh as | act ose, gl ucose and
sucrose; starches such as corn starch and -45 WO
2004/ 0483@¢here@R ¥s260 B2U ar2@lectqddtarh thestrans bunsisting of
cel I ul ose and '@és derivatives such as sodi um
car boxynet hyl | I ut'ose, ethyl cellul ose and
cel l ul ose acet@de; sabsteteddrunadatmddT,-Cplatkyl,gel atin;
talc; excipients such as cocoa butter and suppository
waxes; oils suh assybstimted asiuhsubsttutedrasded oi | ;
safflower oil;,sesa
o Ycol T

soybean oil ; col & Stgtﬁ{:elﬁi;oé%lﬂ%%ggﬁ%iéelﬁf eﬁ‘ﬁ?é%&f)yiﬁﬁl ngrs

5 such as et hyfe)ol eabstifad 6 tydubbtdiifcal IRter8&91,: wherein R1W and

bufferi ng agents such as nmagnesi um hydroxi de and

al uni num hydr oxi de; RaY gieaiog bethits; pyrogen-free water;
i sotonic i ne.: ' r' l.on: ~et hyl al cohol,
and phosp%%%i%aefif@rlﬂso %?F%gésn%}sggg%l | as ot her
non-toxi c conf@ati bl@®, | ubricants such as sodi um | auryl
sul fate and magpesi um stearate, as well as coloring
agents, rel east¥ng a‘é\gﬁzt"s, coati ng agents, sweetening,
flavoring and (@?rf u_rgi_’ng

(d) "SO-,
(e) -SO,-~, and
H  -CHp,
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10 agents, preservatives and antioxidants can al so be

present in the conposition, according to the judgnment
w@bootles3bdr mul at or. The pharmaceuti cal conposi PCDNS2003/037294

this invention can be adm nistered to humans and

other animals orally, rectally, parenterally,

intracisternally, intravaginally, intraperitoneally,

topically (as Qy DOVRE[ST P Q&tsffﬁl?etgfdg )}J%E%bl,sgél?{)dls %E}(lcgroup; and

bucal |y, or as an oral "or nasal s

aer osol oR*Wiysedesdicfrorh dicgrbap teistibp of or i nhal ati on.

Li qui d dosage fornms_for oral adm nistration include
phar maceut i cal (a;) acg@pt abl e enul si ons,

m croenul si ons(b)sol widsAffied mﬁgg@cl_@érw, and
elixirs. In addition to the active conpounds, the

| i qui d dosage {Qrns—-GOWRWHtain inert diluents
commonl y used H} thépm_& such as, for exanple, water
or other solveht's, solubi®izing agents and enul sifiers
20 such as et h)gé) al cgpatv, ojgsopr opyl al cohol, et hyl
carbonate, ethyl acetate, benzyl al cohol, benzyl
benzoat e, prop{)ene-YHRY, , 1, 3-butyl ene gl ycol,

di methyl formam de, .ojks. (in _particylar, cottonseed,

gr oundnut , corW?‘e@é‘?fﬁnﬁbﬁﬂ{\?épl' Liém%d sesane
oils), glycerol, tetrahydrofurfuryl alcohol,

pol yet hyl ene gFitdbllsozhd fatty acid esters of -‘
sor bi R . . i i . .

i 1| kP PR BEALER plchRS Rharn BB HEE diBlion that include one
onojors/ eortysoudBs deschibed heveint ihrugnﬁ@?;ﬁbﬁ withhal bBérm;bagicamﬁl acceptable
suspendj ng.agents, et eni.ng, voring, and . .
C%Ffunf#‘g %él@!g?ﬂcg!mqaijv%&ma Hiensy of A dvepion £ include additional
tHRIPEREE, agehR 'iﬁ(ﬁudiﬁ%,e GhAPLGNRAM C Bl %onQ/Eﬁ?cQLap oﬁﬁotoxic agents.
suspensi ons may be Tornul ated according to the Known
Rapiesantitivg ethert abhentpsalecwotogicoagenteindudy fgeeatanmeadirinotecan,

suspendi ng .agents.. The steril.e injectabl e preparation )
tqhgiodhs SO TRy Eleeye) dioFosPUE: Jp1EOTeRRRR, qepcovorin, carboplatin,
cBPIERENSt2RAnR] @bt | NeyBlopRSYpRXhilcPaRaRher AkA¥ids, imatinib,

acceptable diluent or solvent, "for exanple, as a
arfbragy¢lings.i Hituzingaby demeniting ICPTAbnend trestamueabi abdl ghe like, and are

cﬁ\_’%‘%me%detﬁ fg{‘%tﬁ%l}ﬁg Q‘%ﬁ’é"gﬁ{ii‘ﬁn‘%&tbe ertpl oyed are water,

nger s "so %%t oni ¢ sodi um

g?leogﬂ.o%f}%%% g#g?{}&,thé qﬂgg%hlz%}ﬂd%%g@%b&s %d.rxl‘fsqng? 'thé compounds
ABSEOISRO0H OF82 Y am PP Bifls SRLHRY 105ciR SRR in the

medi um For this purpose any bl an I Xe can e
treithlety @ff ¢aneerdi T S¥RpBEidsC deRfiBed Herdth HWanC 8lsb I6S ustd in the
addition, fatty acids Ssuch as oleic acid are used in
miahefapiuapelt ahédicanadnt ifol tRe tradthnest of Wagedrnj ect abl e
formul ati ons can be sterilized, for exanple, by
filtThe nwathddsrcanghtilize phabaactetidah lformmtlations rthatf inklude ,oneror more
by incorporating sterilizing agents in the form of
ceynpgunde dsssribed hersimpims¢ambnasionhwvith aqdiarrheceutiicadlyl aceeptahle carrier.
di spersed in_sterile water or other sterile . ) )
The,meghods | can @lsqj wiihizp mharmacsuticgh fornpylations of the pwventémythat include
Ci(ﬂe n%ﬁ,fem of a drug, it is often desirable to slow
aqdjflona) hGFaPEREHAEEBES- t he drug from subcut aneous or

I ntr sl hbddinght | AR FDLRiOERYprBRdeE COMBRLArRY inhibiting
phosphotidylinositol (PI) 3-kinase activity in a human or animal subject. In the method,

an amount of a compound described herein effective to inhibit phosphotidylinositol (PI)
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10 the use of a liquid suspension of crystalline or
anor phous material with poor water solubility. The
WO 200e/0e36absor pti on of the drug then depends uporUS1083/037294
rate of dissolution which, in turn, may depend upon
crystal size and crystalline form Alternatively,
del ayed absor pti on of a parenterally adm nistered
32{1}%% tagﬁ\ma" ﬁ? ur%&? gﬂ%hﬁg? %éef ﬁgéﬁﬁﬁ%s}férgcg t? ﬁ{)l ¢ human or animal
sﬂ@@mt fornms are nade by formng 15 n1croencapsu|e
matrices of the drug in biodegradabl e polyners such as
pol yImenathker-qpdiodihgntpthe devenbep enaliidey aipethodhef treating agfatient in
drug to polymer and the nature of the particular
nessl ofiaprinkdhipdreyf elosphhtidylinositel3-kinagy (PBKYds prayidedbdn the method, a
control | ed, Exanples of _ other_ biodegradabl e polyners
phma%@cglofomv}wm econtang andeffrstiye amepat ol @syommmpdt described
ectable formul ations may al so be prepared by
h%rﬁ%t“rléﬁg‘iﬂﬁ’és“?rﬁ%t‘ﬁ?B@thnﬁlqri‘eﬁém or 20 m croenul sions

whi cf, ARhGUMRRLR, Hk gﬂvelﬁﬂ FdviRd 8Smefd frédb:fﬂ S condition

for rectal or vagl na1 m ni st atlon are prerera
(sgippasder)o by esodwlktiarh ofmhobphonldghmsﬁdl IBT) "3 -kimage tabtivity. In the

C ound f this enti on
iR # Pieetivegioned O Erustomd destrbed bERirtis agministetsd to @ human
oPlifn@l subRRt ¥EicBY beARhGMEMNtOr @ suppository wax

which are solid at anbient tenperature but |iquid at

bodyInt emib‘trawmb@lmgﬁt, angd invientiasf proyides|a methodhfer rtreatingra cancer

iyt B ATy by RO UG Rl 804 T SRRy gomerising an

aRBPRUGES cotPOlRt Gesclbéd BereinPONELENS to aredt BarRRE i Bdminfiktered to a
such solid dosage forns, the active conpound is m xed

hyam opgnimabgibjech iengaddhereohAs Releé abevea eyadmaipisisreshtamposition

B BLRLAT L aRAEE A AR UGN ARb R Wgupc s,
suc hlmanahar élhb@dnnleﬁt; tths énvedtion PsBiide30a ghatlds for 1nh1b1t1ng tumor
rmnﬂ‘iﬁ; %Pauand silicic acid, % bi nders such as,

hr Botheraethyd de| offer ‘seeamgmg iof atceglpog@ci ﬁ%ﬁcﬁbed herein
iSRRI NISIYIIRY t&g élag@g,atﬁlﬂpfo and acacia, c)

hunectants s cero d) disintegrating agents
suchlmsnether embadimens| tieumventiorb praides a)(mahod dbr inhibiting the

PR 3 Bl % B el o 2hESve Moun of
c&rﬁﬁé&%’%ﬁ%lb@@ ?181%&1 RadsMHistkica 'ﬂo b ehiddlingeggent s such as

par af f f) absorption accel erators such as
q uat Ehﬁ amgpntlemnbm rravidesrpstheds of prepesing i phgraapentical oohulations
f.or exanpl e oha

ofiRprittl PR ofES abaft S e Rompdislr W2 phamaceutically

a Pﬁa@l&lcbﬁ‘le‘l?'\ﬁé&er 8hgh hquebtPdol@mmt s such as talc,
calcium stearate, nagnhesi um st earat e, solid

pol yethyl ene gl ESHTIRAL. @@WSH@N& e, and
m IXIt gﬁﬁ%&&?cgloéomﬂcgﬂfoﬁg of %hc'e apr%%eng 2!%%:% 1%11 C%IH 31?' e%l rapeutlcally

eﬁ'@;ﬁﬁé amobal ofth phvﬁph)aidylllﬁbﬁtoDB-l@na%e ifHibitortcpRPHoIRY déefiBed herein
be empl oyed as fillers in soft and, hard-filled

f@@%@%t%ﬁ@% vath org AR mase phaseedcpytisally agsentahle gamiesy: As used
hépein t &I?lglngcﬁla%‘i‘ﬁéée fsféaél d&{aﬁ%tgﬂle Ecgﬂjie?“ n‘f@ahg rﬁt non-toxic, inert solid,

pol yet yco
semi-solid or liquid filler, diluent, encapsulating material or formulation auxiliary of any
type. Some examples of materials which can serve as pharmaceutically acceptable

carriers are sugars such as lactose, glucose and sucrose; starches such as corn starch and
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10 The solid dosage forns of tablets, dragees,
capsules, pills, and granules can be prepared with

wa@e oaiiossyss and shells such as enteric coatings PETUSI00037294
coatings well known in the pharmaceutical fornulating
art. They may optionally contain opacifying agents
and can al so be of a conposition that they rel ease the

PR AR 3 oty o Y GOt Repefpcge, e
celbllesgenhd rmlimlese acdtatEXmuivleasl tpdgacatiiedahlndeelating @slt;t dx@fifients such
whi ch can be used i ncl ude poly ri c substances and

2560608 butien 31 MPRPTHIOFY WERES: GHls au j 4% Regrut Gib cotterseed eid; safflower
f r

oy SR 9ty L AL o B g s et

sudhl ks sthydroleate varidl ethgl ha\gdite apdre duifferingeagghts such as magnesium

L A i B 02 e e
Rﬁ[g%r'%olﬁ%ne eth?«l( led%cﬁ‘ N phespiaictfhiRp Qcylﬁtloﬁgh &s @9[? Ilc1§jother no?n—toxm

dosa forns Of etS dragees Capsu eS

compat eehlbuaantb euqzh @pmdadn \Muml mﬁéta anghmagmbsmma klesraty ah well as
s .enteri.c cpat.in rel e ntr0| at|nS

ogPrife s i RE g RRenth CRRBRS, aefil® naeioniid, R8s Snd Perfuming

aédh%ﬁ\pfe%éﬂvﬁﬁlve%rénd anthﬁbhﬁE‘ P hlis6 bg PERER MOthERoMP6sition, according
active conpound Xag, e admi xed with at | east one inért

topthe mdgu@nt ofsthe o ofc ridsephatmasevtinal mmmsatms of ¢his Invention can

T R N N In—

irdtabis@piatly, Bit@vagihaly, Qiti‘dplnioﬂ&ﬂly? aspicallyqas bSigJ@Wders ointments, or
tabl gtl ng ai ds such a magnesi um stearate _an
By on 4S|aﬁé>r@1é1r|ne$aé seray, qf agligwid el of deapyides formulation
nand pills, the dosage forms may al so conprise
f‘%a%agértlﬁ)ng agents. They nmay optionally contain
opacLiguichdosage fisrmsaforl ord admimsirdien dhclade pivpmacdutiosly acceptable
that they 30 rel ease the active ingredient(s) only
emplstons.dRicregmuylsions, solutiens, sispensions, girupsand elpds in aqidltlon to the

aétfv@%mp@ﬁﬁdsoﬂl%ll qhid EdkaBe mﬁcﬁ‘lgﬁ%ﬁ%ﬂ EnerlE&iﬂng* %grrﬁlexonly used in

embeddi ng conposi ti ons e used I nc
theairtysneh ias, Hulesaraplecwatandr vdixesolverds sWiBbAD Y ig@ﬁ&ﬁﬁd emulsifiers

SYE Y AT S LR GO, CepRant ooy s, benayl aleotol,

bér&?ffv‘ DehAatel, HrbpysheOl ?1%8?3 Nt SbuRfRak €8ycdll @afdthyilatide, oils (in

pomders sol ufions, sprays, _inhalants” or
pq;“atndhre@ottmechcgrw@n@b reooh egerm; elivadeaster] and chesanst eﬂs)l glycerol,

SRR B e P nBPIRTRGE Eh PRt BRE BT Rufrr EorBlan, ama

miigttites fegeof OBRbided ik dilasdtslthd braNSomBRitidHs @RS alsé MblddR&djuvants
like are also contenpl ated as bei ng wthin the scope

sygh asnvesting peents, smulsihdng apd espeading agews, svesetaaing, dlagoring, and
ﬁl Si gntain, in addition to an active conpound
pg gggl (rflventl on, excipients such as ani mal and

v egelnjdekabld @tesparamlohs; fdwaemmme rdrié fihjestabRt aqu@bus or oleaginous
C pol yet hyl enge

agacant h, | 1 ul ose derj vatives,
Slapif%aﬂné may; bg g&W@Lﬂte d 3090 tnihe dowa 41t wsing suitable digpersing or
wettitlg 2 Bi%ts AXH YespeRdindaf ittt €5 ht t:Hzéhf‘eofnjectable: preparation may also be a

sterile injectable solution, suspension or emulsion in a nontoxic parenterally acceptable

diluent or solvent, for example, as a solution in 1,3-butanediol. Among the acceptable
vehicles and solvents that may be employed are water, Ringer's solution, U.S.P. and

isotonic sodium chloride solution. In addition, sterile, fixed oils are conventionally
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Conpositions of the invention may al so be fornul at ed

for delivery as a liquid aerosol or inhalable dry
w@ond®oe836i.i qui d aerosol fornul ati ons may be nebtl/Ugmd3/037294

predom nantly into particle sizes that can be

delivered to the termnal and respiratory

bronchi ol es. 15 Aerosolized fornulations of the

elalgx(ﬁlgg 'agg usgﬁf)énpgr Hl%é nd%%g' %L RgFog‘rhlg(fﬁu?‘%c%étagy g)ﬁar:gdnigxed oil can
balempdxs_,edlmclmbglsyﬂthémc ﬁfoﬁf)-ebra&llgbyceﬁ@sem 8dditién %ﬂt}a%lds such as

I?Ffmd'gf an aeroso|  particles having Wit h
%PE?@éraHP%ﬁﬁtnéqﬂaf?ieédom nantly bet vveen 1

to 5

e T e

baatcmzé-metammg)ﬁlteranﬂby h&oq??dﬂng?aterﬂign@@rg@fﬁ@hiﬁ Habiotm of s’genle solid
bl d t t

CRPRTE R Bish: G 06 SEed; v ASPeRL i terle; W of other sterile

Iﬁé{déglégfgaiuhy mglbcgugberosol i zed formulation preferably
oes not inpair negatively the functionality of the

air vvhyerdan‘@ oloag it effeatiofa dgei iy afdredesirdide te élbezcths absorption
i on of

o 0P B s B0 Bt e by

tIRXadEPbea licfﬁ'id sHdpRhabh 08 PREANSe BE ahRrphdul rrﬁ§t@ﬁélc ith poor water
nebul i zers” and "energi zed dr% powder |nha ers, W

slpkiligify| ‘Ehe fﬁtﬁ eb absozpthm@f the then aleperidst upeni itsvratet ofodissolution

S0y RREH B 0 TN, Bl coes

albsegtiontdfai paaentélangs tadrh@fietbrell dpigeToRmaRhy b%&&)rﬁﬁl@ﬁe@W%ssolvmg
of aII .generated aerosol particles are wthi

oy sysgending ther drygmanal velielrs Imyctabl.e @pet:,ﬁxmg ar@ nmdeéka forming
nﬁcrgglcﬁbﬂxféat s ne%ets' ¥ 'ﬂ%o cﬁﬁé 038R | 5&)&9 aedtaglgn ragﬁﬂ%uch as

por ous ulizZers by us ng

pqﬂyhtdtudﬁepblpglymlrchap iDpyndih updr the ratiyy sfuuPtoapdtyher and the nature of
ext rud folvent dro | et through_a porous plate.

the| RaFtEaH ipe hmess empleye mB‘PR%teW dalgﬁeéez"é%fﬁ%bbft mtr@ilyé,t}bqamples of

ofthBAbiode a4 le "i)oh § gnélﬁﬁeo gélgrdrtho@s% a%}“% fyo?ﬂ%[tg{}%déé). Depot

variety of suit evi ce e ava|
1@@@@&)&8‘3@&&&@@3’ /m&@l@&/b@(%ﬁi@l%:ed by cdntdppigg the dnex anfibesomes or

Aer oNeb.TM a AeroDose Egﬂfﬁ% porous plate
MERRYISIOPE W R@F%%%ﬂpa iblgowit %g?‘d?se Cal i forni a),

Si de

Slu : Sggﬁlﬁgﬁgf%sng?bﬂ&taa? :%E SVC%MEF* gﬁlgﬁ%‘gﬁhbﬁ & :fgél%r%bly suppos1tor1es

whishutanz &e sprepared e sikingt they corfipplindseoft thlst rlnvqntlon W1th suitable

nd, Virqgini a) and AerosonicT
RS cobidh Dl (BEh SCRGRoR ey PODFESIBR elveol o a
sUPPOEITIRY JwagNehikh faf@éﬁlfd%(ﬂaln&@ﬁt&ﬁpéﬁﬁké JB\S’t‘t"i‘il'icﬁnd at B&dy temperature
Vernon Hills, Illinois) ultrasonic nebulizers.

foigimelfin th?erepmveqrtwagwahwlta lasdredense theragtive eQinpcumd

use c{%k& Ofcﬁﬁte %%r ora‘rimg §’%g g%(ﬁ?rtg t}ﬁﬁvciapqagﬁl es, tablets pills,

p@mars; iaad geanuk i sash lscﬂfd dzfssge fodh§, thé hdtivel onpeLAld is mixed with at
al um num hl\{drom de, calciumsili cat es and pol yam de 10

legs WBie inery pharmaceiiicslly acqepiable exginioni AE earTiespichyas sedinm citrate or
disleiubd BRGHph¥teCAINR! &) AHES Y0Fenders such as starches, lactose, sucrose,

glucose, mannitol, and silicic acid, b) binders such as, for example,

carboxymethylcellulose, alginates, gelatin, polyvinylpyrrolidinone, sucrose, and acacia,
c) humectants such as glycerol, d) disintegrating agents such as agar-agar, calcium

carbonate, potato or tapioca starch, alginic acid, certain silicates, and sodium carbonate,
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propel | ants such as chl orof | uor ohydr ocar bons.

Transder mal patches have the added advant age of
w@eanioghdny control |l ed delivery of a conmpound POI/UR®03/037294

body. Such dosage forns can be made by dissol ving or

di spensing the conpound in the proper medi um

Absor pti on enhancers can al so be used to increase the

5B RRRAIE R A BB

ameqinian Gcoﬁ{pohnds;il Qp%ﬁmggagbhl@ SUGHPAR T8 leRarfiple0 hYdHAN alcohol and
According to the nethods of treatnent

t |
fiecion s13pulanic, hhagathesn suh %kacdmmdhbqn@m@me gndp) lubricants

e a u
RIUEINE Sl SR ST el TR U TR st
lalﬁ'flesuifaﬁeﬁamimmuresftheaecxfoﬂmdlﬂuﬂtsobf édp@ulleﬂ\telﬂéﬂs @ﬁd plll3, the dosage
such 0 anounts b@gg} for such ti me as IS necessary to

forEhmay alsp ARmpHss TIAGERIS. By a "t herapeutically
ef f eghiiy %oﬁ?@éiﬁ&ns &a Qnﬁrra]f"gg,f b 925156 BE e&rﬁ‘f(ﬁ%ﬁ'a@ Millefs in soft and

meant a sufficlient anou to treat
h@lldnﬁiied@'eiaﬁmmapmlesausi@whalabipiehtsmsﬂacttbsa akmillatugar as well as high

applicable to a nt It will be
nl?ﬁ‘gcélhtwg }pﬂlgﬁﬁ&gpegyﬁgis e daily usage of

the qRAREHMUSsARN ﬁﬁﬁBP%b!ét@ftﬁ L8sRES AN, and 1

i nvention w | Isaggeodem ded by t?}%ESS g?t enz’ﬂ and granules can be
pmy@dcmahcwngs g shells eugb@s ghtesioeoatingsdind @Ithqr gdgfimgatvell known

Lfi t ut i effective.dose

any Irmirceyrigl t’ég’?’lﬁgﬁ? f%@p%% OBRIY R?QPI‘%PV‘CI{B?% agents
afidieh®a%sol BElofdi Bemphitich ﬁ&t dedy ReéRe thé eaaﬁ@ed 1@@&1&1&@) only, or
severity of the disorder; the activity of

prchrentially, ibassting Ravhpbihsdintestieal Srasbi qptl@n@lbnpw ddlayied manner.
t L [th

S SF e S om0 o S B MR, o sosnces

andwheesof 30 admini stration, and rate of excretion of

the specific ¢conpound enpl oyed t he durat| on of _th
tr eagﬂlé‘%tcomﬂ?%ﬁ%nslﬁfé’dsm‘rﬁlaﬁ)’ﬁ’ﬁl% 2lem be emplnyed jag é'ﬂ]leﬁl in soft and

ARSI COIPALT BT Gp1 SyAeE 68 s s

nfeETulasaeipdt palyedgtlend ghycolstaad tiddikey dose of the
nds.of this invention adm ni stere n or

co t hu
o horbeTatif ool 50 b TP SBctRsWaied (o B gpe or more
e)?diﬁ@ﬁ‘tts s nbtedl aByRI Ifé’sofla Qgéagg f(Q;nsto? ta;l@etggﬁ@ep Sﬂﬁfsules pills, and

wel g ht or nore usual y romaoO
gigailghtcan Spen gr@aredowhcmapm amcb rsbeltsayuodnoaﬂ amnrls umhtmgs release

nts_ or. plesther of to th
oA uRe R Odhero e T g hoR P e Par o dopHing art
IPsuRBatlid idovpRtibaRs He HefiveSompsi theyt bhdRikel Yifh at least one inert
patl ent in need of such treatnent from about 10 ng to

dess SuGHOBOSUsEPseolrciop ot BaTsBu ek ydosdget farms mweahq @unprise, as is

?rﬂ{a%%?%%lhg a%i' 3%551 %rb %%%oﬁle? ﬂ? osl%s d\@ﬁ% \ a?’% abletlng lubricants

amﬂ sthtombliting aidsexetd heagnesivn R&mawmm&b@yﬁemma cElhadé. In the
g)%t i ce, of Pharmacy, Mack Publishing Conpany, 10
cgsg Of Gapsulss, tablety apdemills, itemdqsagoforms maar aler eeraprésel buffering agents.
t
TSRS AR L SR LB ot e
rebeass tepantive dngredient(s) only, or preferentially, in a certain part of the intestinal

tract, optionally, in a delayed manner. Examples of embedding compositions which can

be used include polymeric substances and waxes.
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coat ed capsul es, suppositories, |yophilized powders,
transdernmal patches or other forns known in the art.
WE\200ki088368as used in the instant application coPEI/USHS3/637294
contai ner for containing the 15 pharmaceutica
conposi tions and may al so include divided containers
such as a divided bottle or a divided foil packet.
The i ' ent i o . e or_for .
10° PRSI B 1 Bl e INEAERAGATRS RS Bl i
inykstiona oeltdecaintyenss; qrstes birearmt letibm, gefsp poddampksluons, sprays,
. el or ccg{sdbg,%%d hox, a glass or plastic bottle or .
inhafanits prnaicher.a PG ASHYF (9TBPOTSHA pAdsmied undgs| e conditions with a
' bdide S ' i £.fer
plidifab uicalt abdBiablercarlr R pd Plfordafives RTrs as may be
reiquiredhr @plsthalgnio firmudatiohs; epadriops @ad ik lilg: dr@alao contemplated as being

t.herapeutic _.schedul e. The container enployed can
Wi 1ﬁgs%ﬁwfﬁ§”%§§8?mﬁbsage forminvol ved, for exanple

a  CURY Qftiena! PQS%&? RRARE BXg¥PYhs, e&ﬁtaiﬂeﬁ?raéglti)ﬁn Qﬁ an active
used to hold a liquid suspensfon. I't is feasl l'e that
copppamnd Hedrthisniaverdiona exeipienta rsuge asi seighal agd tvegetabla fats, oils, waxes,

| gl e pagkage to market. a si.ngle dos f.orm . Fo -
pegitsy stenith peeacindly ' s lunogs, deriiitvesn ROURYIrRe hicels.  flicones,
bénordites,bilicld agiethiRi a8 dindiokiieNoPmB@dres Mardranpl e of such
a kit is a so-called blister pack. Blister packs are
vel | CRrapasitionnof the ipueiitiagimey plsd st foymulatedaior delivery as a liquid
L del or kagi of . phardraceut i cal ni t .
oHL8E ¥ PRI ok R R Hor G PRET i qp8 may B ncbutized
pisiominantly et Spagiidle isires Yhat @as ibstdediverd t6 hB€tterfifinal and respiratory
rel gtjvely stiff material covered with a foil of a
biopehiglesrbl v transparent plastic 30 material. During the
ackagi ag: it : . dy. i . I IC
For | iR R bRl B U aREidP RIS g Qe W8BE . serosol
formétigvdehirl, stetbhsed getpvibeating Woesust glatecorpdeksedicotichiiiyer, preferably

ay he si z d shape.to acco date multiple .
selShfelcs AT B TETRARR i BOSpREREHIeS HuKE, Withes mass medium
aveRde&ligmbier pRRBHIBSH rb%tv%eﬁcle‘fb_ g Ei {/\%%%’Z?%?é@%‘ﬁaﬁon preferably

accordi ngly and the Sheet of
heeCrlwg2d 0shedatite Zionicestecnigthe byd shldride nexneernteation,s asd ahe dmallest

agak.nst. t lastjc,foil at .the face of the foil which .
aghgdli %ﬂ%g? bl iWSﬁ HEELF O floter PPy ERMPFRIdS of thegyention to
theasite df AhérBdectdn. aAd@EUAILy, HtCadredoliols f&fnula&i%ﬁ?ﬂéf&%bﬁf §oes not
_individual Iy sealed or collectively sealed, a
ingpad neggtively the&unctieralite of et gicways ardedgasasit iceuseoirdesirable side
eﬁ«é} sheet. Preferably the strength of the sheet is

such that the tablets or 5 capsules can be renoved

f r onA\érogolidation devipeCinithle ToN ddrhinystafBh W RBroPS1EBEHAIBLEHY of the
. the recesses whereby an qpening is fornmed in the )
inyeption weludpefos) erapnly, jehevibratieg Poropseplpteh ulitasonje nebulizers and

I ed. Vi s LNG... 1t be ..
ers 3508 By L e, BT ARl R yion of Tt Mvention
intwr adrosoh partiche size piedominanfly ihthet srperag @ frdtn143qy. Predominantly in

i nfor.mation and/or instructions for the physici

i an
thisrapPligatiory means that abrlenst 79iémut prefarablypmers ter 90 of all generated
i . CenrigThs t. m t
R i OGO CIUBREER R B e o bk
liguid bolutien ty semofoltdrepletsgiVibrating iporous Iptate abhwizers work by using a

sonic vacuum produced by a rapidly vibrating porous plate to extrude a solvent droplet

through a porous plate. An ultrasonic nebulizer works by a piezoelectric crystal that

shears a liquid into small aerosol droplets. A variety of suitable devices are available,
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or capsul es so specified should be ingested or a card
whi ch contains the sane type of information. Another

wezaapissedf such a nenory aid is a cal endar prP@r/Es2005037294

the card, &e.g., as follows "First Wek, Monday,
Tuesday,"... etc ... "Second Wek, Mnday, 15 Tuesday,
'"etc. Other variations of nenory aids will be

1 eadi t wei: g d " be .a sing| .
St oPRRBGAD, AcfNef 2 ke AL08agB g SEl e e
(AedoSenpcy Qinvivale, CalifordhgnSidbardshi® seplligbRMVEARAARE Btd., West
conposi tions, a_ daipy dose of one gf nore ) .
Sugkpodinglapds Barithe kend dgni dénsitar get oelenlizets| GarioRespiratory

il i 4l of _an [ . TMEe, Ok, NDI e

EGERRE, 1. Rihi Rl WHBRE and REDS e 00 REITRED Mdjzinische
Pmdukwp(ﬂﬁd umhlaﬁd))dﬁﬁmh egei@amedﬂehhan;emaﬁtvmgmﬁe@f(cnnd foh tHealthcare,

is i spenser. designed, to_ djspense the daily oses
I‘Eﬁ're\?e&fm%&ﬁsnﬁ[mﬁs)ﬂﬁ aWbBLquﬁei r intended use.
Pr ef is ' ' ' .

e Coolnds OEHE EREASE may oty BLI R K} e as topical powders
and sprayhéhat egn vemainAin additorptethef compolinds of thiy jnvantibn, £xcipients

a.nechani cal, caunter, i ch indicates the nunber of .
SGhl S PGI08E 42l SO G610y BBFTIENS JEHEBLC, AHG TR Pg5iah PRb polyamide

pOWd&Y ©f RixHREPLY thisE slistahcde RpdyRr mPABIGAIly contain customary
m cro-chip nenory coupled wwth a“liquid crystal

propgHanis suchras shigrdfluerohydrdcadbens.si gnal whi ch, for
exa e, .reads out .t he.dat hat the last. daily dos .
xR BeiOh et o Ao AR S kA g dpiro e aetivery of
alc8mbOuriEtottBkBstly. Bih Ubiape Frnistan B SRR byl dSERAHg di®¥nsing the

al so comprise, in addition to a P13K inhibitor, one

crPedan gbriproperapdipiia rm@@wiﬁn@hmewc?n\ﬂésmbﬂmﬁd telincrease the
ddi. t i [ . 1
L L T T NER T a—

| rt@e@trolligNbabene st by digperbidftie @ndwulid il BolgaRt hlaBhddr gel.

conpaounds, may be adm nistered in _the sang dosage form )
as t Aecpding ©ihe piethods of tregiment pths hresgakinyentiosy famor growth is

régggﬁ’@%ﬁg}/% 111%&1\%% 46 gq‘%ﬁ-ﬁﬁ & g&&iﬁ%ﬁ%ﬁg écgrﬁn%snistering to

conpo S can be admnistere
thei patienisa tlezapRuftaliyndffdetive amountadf a dofupetehof then@sentidh] in such
referencea%_agd patents cited herein gre incorporated
e:

THYURTS f e e SUORH BTGy B dhinepsiiant I Achipyr dhey dfured) repult. By a
“Heap&itRaly cftbdilvelindinees st E’cﬁﬂ}aém{deoff tﬁi‘ﬁﬁ&eﬁtioxg’isbﬁﬁeant a sufficient
npl e ich are

reference to the follow ng ex S,
apponti of dhdrompourst to |tteas ttuaor @nowithgl atra reasotabletbenefedtisk ratio

sifisdiie R A i statnatl of S e OB g epaiat the tota daily
u?ﬁe OF el conffoRRE £1d dégipositiBALSEHY bRSeM8htentiBn Wrg‘ﬁ@ db&Qded by the

ose skilled in the art, for exanple in accordance
atggoding mhysiean owithig thee seasenf aouné medibddgudgment., The specific

th'¥?atp@8t‘f'csau%} e@‘fégtivze (?oesLe cfe‘:’@el ?(prdanryep%%ciu At pséﬁgl%n%%l' del\lé%gg%))o& a variety
of factors including the disorder being treated and the severity of the disorder; the activity
of the specific compound employed; the specific composition employed; the age, body
weight, general health, sex and diet of the patient; the time of administration, route of
administration, and rate of excretion of the specific compound employed; the duration of
the treatment; drugs used in combination or coincidental with the specific compound

employed; and like factors well known in the medical arts.
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Resi n bound 2-(pyrazol o)trihydropyri m din-4-one (3)

(Step 1) NFz A1l A1l 0 Piperidine OON NH HC C MOW
w(a2002/048360H - 01 ~N aY SOH 010'"'Ove 1. O Ove PET/USX0DIA37294

DI EA, Toluene R T. R NaHCC3, NMP Wang Resin DMF R 2

50 CRS NN N3 15 Wang resin (1.0 g, 0.55 nmol, 1

eq) was suspended in toluene (10 nL) and DI EA (0.377

m., 2 .4 0 eq) was added. . fol.l owed by methyl

i ofF TR dio%e Ffths 3BTRBIRG oy ik n o Bfpties 1o a human
offbthler! tan¥Bsl BNAKES 0L IdNiBEd dedescafBe! BNBEGREd)18r exabhfle, from
resin was filtered and washed with CH2C12, MeOH, ) )
O\ e PO ke bagdoesight araporg uesdlyXioom 8. Iotor23i me/ke bpdy eight Single

t S| ( . | .0
o8 LR 500 B O B o e wp e
daily Bosk6Snngeakral, krédtrieht régitheAs 8tdoediAg itdl the(Sredent inventfl&b comprise
mmol, 1.0 eq) in DVF (3 nmL) and the_ al dehyde (10.0 eq)
adpumisiien to Fhatientinmpeedof guch Geatioent fFem aboh J0app & ahqwt 8000 mg

IR 251 i | DMF

0ang c%@%d(@?ﬁéﬁgm\{%g t%éréila%zﬂtgﬂ%le}gg& n I%{r)]%s'a, (3

uns aMetixidsdf doresflaionZre welldinoRh indlse ars entl e didebosadXfor example,
.Step.w tho al ytics, _since cleavage fro he . resin
g ReugE o { i SF el pd el ss 6 Piiggeg , Medfoufshing Sompany,
ESstdS P Pdth Bdiflorf ¢994RS FRERRARAS 'cBm?Wﬁti s3fdFluse iAMfe present

1- H'pyrazol e carboxani di ne hydrochl oride ?121 ng 0. 825
inyention BarDbeds) thenfrsmaefdsterilef non-pywegeniy ligaldO@Butf@s argsuspensions,

0.412 |, 2.5.eq). ,The.regction mxture was. shake

o{3et RargHies s PigsiBAbs. ot Robitbran st ot A8 Rl forms
kb iONE artwat er, 30 MeCOH, CH2Cl2 and dried, to obtain

the desired resin bound 6-Rl1-4-o0xo0-2-pyrazolyl- -53 WO

2004 A0%é3 @5 upedTinuise 060 gplgation comprises a container for containing the

-tri dropyrimdine-5-carhb lic,acid. 3. An ..
pHireCaicht R ionT oY Ry HEEHERSY dhfd@litygtnert fuk gn.p divided
botle @t b doviddiefoll atitet WTh& cShdindtvdh HGh ey cdnventibrdl sHaPe B} form as

tenperature, filtering and evaporating under reduced

kpgve iithe artswikel ismpdsvce phasippestsicelby picaptabla arserfal) for example a
p%ﬁ? &@b%@b@xﬁgﬁ% & ﬂaslt[c % & Jar,I NedZedtbil ba-é) ki%? B%ample, to

hold a "refill" of tablets for placement into a different container), or a blister pack with

individual doses for pressing out of the pack according to a therapeutic schedule. The
container employed can depend on the exact dosage form involved, for example a
conventional cardboard box would not generally be used to hold a liquid suspension. It is
feasible that more than one container can be used together in a single package to market a
single dosage form. For example, tablets may be contained in a bottle which is in turn
contained within a box. |

An example of such a kit is a so-called blister pack. Blister packs are well known
in the packaging industry and are being widely used for the packaging of pharmaceutical
unit dosage forms (tablets, capsules, and the like). Blister packs generally consist of a
sheet of relatively stiff material covered with a foil of a preferably transparent plastic
material. During the packaging process, recesses are formed in the plastic foil. The
recesses have the size and shape of individual tablets or capsules to be packed or may
have the size and shape to accommodate multiple tablets and/or capsules to be packed.

Next, the tablets or capsules are placed in the recesses accordingly and the sheet of
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34 Step 2 Resin 3 (200 ng, 0.11 mmol, 1 eq) was
suspended in 0.1 Msolution of DDQin toluene (2.5

wonrgo4a83657mol 2. 3 eq) and the reaction m xtur ePEEES2003/037294

shaken at 50C overnight. The resin was filtered,
washed with DVF, 20% aq AcOH, water, MOH, 10 CH2Cl2
and dried, to obtain the desired resin bound

o S YA A BB SR B v i
oppdsite s tHeQRtectich I ehitk Hidveréshds WEYordn¥aH2A 4 Rlsuld. tﬁe fablets or

at roomtenperature, filtering and evaporating under
cRrsuiles atr wdadnally sealgl FyRsctinely saatad, Sudssired, unrtlnmrewssts between

ﬂ%gﬂl:l&‘a ¢ f‘o%a.{‘n&' %%B&Q%rteﬁ?{bl%y ! S{%n%klg(%gle shg% 1f;\|s%h|\‘r1hat|<r|he tablets or
cépsiles £ab Yy-reBiovpd Jrofn texblister pdckrigs hﬁnﬂal{ylﬁ;gblﬁﬁ eddBrt on the
, the.am, ne of ch0| ce (10 eq),

Bo
ri%%seﬁ@jvjﬁe@bi@n apeping ivfosgppd im thavhesers tl@mnlra@no%ﬂle rrmﬁsp The tablet
filt d, hed

of SRARRAH ien BT HNp s8Spead | 108 L oL 1 The

20 d@smay&tb desirable o pralide leﬂt{@nmgmai'}ll(aiﬂ thérg the5 written memory

[ di 5 C. aci

o i ob e ie Sl htormaion el anprsHoRs fondls Rueisisnephamacist
oi 61?1@; hé%&thtcﬁl% ﬂr@ﬁﬂ& 8155"{?0 R %Izl.g thforth of nl hgl%%rsrn%g{@g éclae tablets or

erature, filtering and orating un
csmse wwherebyShe @9 dd1DesPBaD WRE The IBRG @F A1k3régiden whidh the tablets

of kiahaleEB Re B L B i sdogrr-nirg ‘Heeh icohws s pinwtype of

idfimakion. Mtﬁbr%%a&pﬁ of e h% INeIIN” ry ﬁdl}g a cgeﬁd%rﬁt&poé the card,

Resin 5 (100 ng, 055 mmol eqd) was suspen
egivFas Ellpwsol Ems@qu(, Monday, Tuesday,"... etc ... "Second Week, Monday,

Tuesday, ..." etc. Other variations of memory aids will be readily apparent. A "daily

=4

dose" can be a single tablet or capsule or several tablets or capsules to be taken on a given
day. When the kit contains separate compositions, a daily dose of one or more
compositions of the kit can consist of one tablet or capsule while a daily dose of another
one or more compositions of the kit can consist of several tablets or capsules.

Another specific embodiment of a kit is a dispenser designed to dispense the daily
doses one at a time in the order of their intended use. Preferably, the dispenser is
equipped with a memory-aid, so as to further facilitate compliance with the regimen. An
example of such a memory-aid is a mechanical counter, which indicates the number of
daily doses that has been dispensed. Another example of such a memory-aid is a
battery-powered micro-chip memory coupled with a liquid crystal readout, or audible
reminder signal which, for example, reads out the date that the last daily dose has been
taken and/or reminds one when the next dose is to be taken.

The Kkits of the present invention may also comprise, in addition to a PI3K
inhibitor, one or more additional pharmaceutically active compounds. Preferably, the
additional compound is another PI3K inhibitor or another compound useful to treat
cancer, angiogenesis, or tumor growth. The additional compounds may be administered

in the same dosage form as the PI3K inhibitor or in different dosage forms. Likewise, the
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(144 L, 144 ng, 1.65 mmol, 30 eq) was added, foll owed
by acetic acid (31 L, 3 ng, 5 0.55 mml, 10 eq). The

WO e@a g3 m xture was shaken at 90C over ni ght . PAT18S2003/037294

resin was filtered and washed with DVMF, water, MOH,
CH2Cl12, then dried. The resin was treated wth 95%
TFA/H2O for 1.5 h at roomtenperature. Filtration and

g&a?l?%%toh%%}n%‘c{édc?a% abr cﬁ%ﬁ.ﬁ,‘ gesgcge ur e af ; oer gse%e PI3K inhibitor or at

diffsrédtitihare- 5- car boxyl ic acid 6. 10 Decar boxyl ati on
(Step.5) OR2, R N R8 HOL NCH3CNH20 1:1 fN
R~ NAY @@r@cegemi JRten(s aitesl hegein a@tleppraormé hyaefeoouge. c

acid t.oni tri .
vt e e Sef BEAES e ot} W BgRle, 8ot ibagiine readiy
by veferengdto. thd Fdlosdhg!éstamiplew) Svhiuehodre Grodadsd ByOwaylSr illQ&tAtion and are
%{ure and then lyophilized. After purification

nBSr‘nPeé‘ @é’edﬁlé’élégpf%dlﬂeseéﬂpﬁ?ﬁmgr aphy, the desired
trisubstituted pyrim di neggwpsy @bt ai ned as a solid.

Exanple 1 (Synthesis of E £

3-[6- (1Hindazol - 5-yl am Expedinientgdhol i n- 4-yl pyri m di n-

2- Iyl -
4 yI henol %sp?,f? }l‘%.l 18}1?{81%%0%1&? gg%?her@ﬁ&?ﬁ)r(gpamgggqr@é g)rocedlfres well
kﬁ@&h ( u [
By ugtge’éhz).@e Qﬁtll;édg%dﬂ%?g %(619%)«1&% ﬁxzﬁéz@)?@ﬁﬁ% \ﬂlﬂb the followmg
repeeseriddeaimethos (wga,d\/lb@lodel apd 2 relown) whd odakiton sthemes). 236
m, 2.2 mol, 4.0 eq). wéﬂr e was shaken

overni ght at roomtenpera The resin was filtered

and washed wi th CH2C12, MeOH, water, DMF, CH2CO 2 then

dried to obtain resin bound nethyl malonate (1).

Resi Resin(angd 2y(pycaznbptnibydropyrimidipy4-nae (3) E(Sﬁgslp ended

in a sq ytion of plperl > ( 34.,,0.165 HCI,1(bo
@a) ard-deeti@ a (9qﬂlﬁg}o‘ieje OQ\GOL (1:" 0" &

3:Hy deQxXpbeaz al e y e (2pFeny, 1.6 n% ,Na;ﬂ:@,r@npeq) 1 )\
waBes\D 2004/ 048365 PCT/ USAYO3/ 037894, was 4&ef@ed. Thé ﬁ;\>
m xture was shaken at roomtenperature overnight. The 3
resin was filtered, washed with DM and CH2C12,

dried, suspended in_ NWP, and 1-H pyrazole
car b&eagiesim el hgd)-& Fesl; §ed) wassuspended astolens (10mb) and DIEA

d f ol 1
Y Y el 31 U STk P T o
(RFOmL, 2 2hemot, Hed e@sfl’hm&tﬁngl W s&ﬂkentl\@@ﬂmghwﬂrbo@l‘f&nperature
ai.n
B o R e P@eéﬂﬁ ‘Wé‘?re B {THgfl then dried
to%ﬁtﬁn%sﬁl-ﬂzoﬁﬁ@%%ﬁ Mmaldnate 1. 2Redif9 TP 44 fimol, 1.0 eq) was

Itration and evapor ation under re uce ’pressure
mgpcnﬂedsu a solution of piperidine (16.3 uL, 0.165 mmol, 1.0 eq) and acetic acid

(9.4 pL, 0.165 mmol, 1.0 eq) in DMF (3 mL) and the aldehyde (10.0 eq) was added. The

mixture was shaken at room temperature overnight. The resin was filtered, washed with
DMF and CH;,Cly, then dried to give the resin bound o,B unsaturated diester 2, which

was used in the next step without analytics, since cleavage from the resin causes
extensive decomposition. Resin 2 (300 mg, 0.165 mmol, 1.0 eq) was suspended in NMP
(3 mL), and 1-H-pyrazole carboxamidine hydrochloride (121 mg 0.825 mmol, 5.0 eq)
was added, followed by NaHCO3 (35 mg, 0.412 mmol, 2.5 eq). The reaction mixture

was shaken overnight at 50 °C, then the resin was filtered, washed with DMF, water,
MeOH, CH;,Cl, and dried, to obtain the desired resin bound 6-R'-4-oxo0-2-pyrazolyl-
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6- ( 3- hydr oxyphenyl ) - 4- oxo- 2- pyrazol yl -3, 5, 6-tri hydr opy
rimdine-5-carboxylic acid. HPLC (Buffer A 0.1%

wa B35 Buf fer B: 0. 1% TFA/ CH3CN;, col umm: CIBCT/US103/037294
4.6x250mm flow In/mn; gradient: 2.1% 5% 80%B in
36 mn.): Rt 14.70. LC/ M5 (ion spray, 50 eV, mz): 275
(MrH20+H+) . 4-h dy roxy- 6- (3- hydroxyphenyl) - 2-p

yrim di ne 5 I|c aci d. Besin boun
3B bR oS Sroptbexiud i, 3 o A JRefical csopmaie af, B, cloaved
prodottd iwae - Gbtaioed limaylhg cthacresin( 26th 9§% TFAVHpOolfor 1.5ed) at room
was suspended in 0.1 Msolution of DDQin 15 tol uene
tefupesatye, fitgBIARd levapaating) underredheedrpsessticon i xt ure was
shaken at 50 C overnight. The resin was filtered,

washed with DVMF, 20% aq AcOH, water, MOH, CH2C12 and

dri eResniq)oﬁhﬁaprnaﬂolap iltlidiaohe ﬁr(sie $.2)20 of the

resin vveretreated W|t 95% TFA/ H20 f or 15 h at room

t enper at ure. ticon and evapor atig@nggnder reduced
pressure affor Jt(k

4- hydr oxy- 6- ( 3- hydk %ny%;*pyrazo' rimdine-5-
carboxylic 20 acid. H (Bufder A RO %, [PA H2O,

Buffer B : 0.1% TFA/ €H3 CN; col urm: C18t 4. 6x250nm

flow |nml/mn; gradient: 2.1%g&% 80%B in 36 min. )

Rt 15.78. LC-Ms (ion spray, 50 eV, mz): 299 (MHt).

Resi Resindn@06 n{g3 Otﬂyldmmd,ph eqpyws shspdrided mo 840M- $lutiomodf DDQ in

toitllenreeg] rn%éo#‘%g %nl lnb E) ancf acﬁeb?e):( clué)r(l: nqit):(ltuq”e Awgs] )s(}txaﬁ:r? at 50°C
Aermgﬁf ome f}eélﬁ-vl'rﬁédﬁl@éiré!@ heashkd -vaﬂpmﬁz 020% rAm)Ph Réter, MeOH,

r box

L&t néP d e (tqloaﬁ@nngbthgz &Eﬁgngm rﬁ}neq‘? uﬂéndRpf}é}yﬂroxy-%
p’%%ﬁ‘f}gg’gf‘ﬂ?‘ég‘lgxnp%?‘&ﬁ? agzilh‘gnl‘%l‘s% hak S’gh feayed product

wias tolbtaDd, trivisiDig, tharmsﬁl—ﬁmh 295‘VaﬁlEFAd’H2@dforTb5 30 ablyba@m ntepuperature,
anal yti cal sanpl e, ng of the resin were treated
filfpring @E%WW@F reﬁusedrmre%ﬁtqu oom t enper at ur e.

Filtration and evaporation under reduced pressure

af f orded

6- ( 3PhBdp Medided Substitutiob-wids AntiheSinytha @i Fjtion; (Step3p!

yl pyri m di ne-5-carboxylic acid. -56 WO 2004/ 048365

PCT/ US2003/ 037294 LC (Buffer A 0. ;Lz% BFA/ H20;

Buf fer B: 0.19%QT CN e 14, 4 6x250mm

flow InL/mn; dta W-s%se% n 36 mn.):

Rt 20.72. LC—I\/S@?OH ﬁgy kR0 eV, niZ)v 4hg (MrH) .

Resi n bound 6-( 3- ham yl)-4-(1Hi ndazpl N 2yl am no)

5 -2-norpholin-4-yl pyrimdi neIS?gc:ﬁrboxyl ic acid Resin

bound 6- ( 3- hydroxyphenyl) 4- ( B¥R hdazol - 5- yl ami no) - 2-
pyraA%MXBHESQi 4"? d@ ) bl q(é'gg the ARidEhf cﬁmgé?O eq), and
mmol ;1 eq) was suspendeéd in VP, nor phol i ne 44
PyBop1 485 mg, 0.1665nmoip2, eq3Gn éﬁ\)ﬁ’vm shdkiadat 1ooin| wmpdrahye overnight.

The resin was filtered, washed with DMF, MeOH, and CH,Cl,, and dried, to obtain the

desired resin bound 6-R'-4-aminoalkyl (or aryl)-2-pyrazolylpyrimidine-5-carboxylic acid
5. An analytical sample of the cleaved product was obtained treating the resin 95%
TFA/H,O for 1.5 h at room temperature, filtering and evaporating under reduced

pressure.
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acetic acid (31 L, 33ng, 0.55 nmol, 10 eq). The
reacti on m xture was shaken at 90 C 10 overni ght. The

wWo e@ui48865 filtered and washed with DVF, wat er PCIVESH03/037294
CH2C12, then dried. The resin was treated with 95%
TFA/H20 for 1.5 h at roomtenperature. Filtration and
evapor ati on under reduced pressure afforded

?nggsﬁ%/ pg%%glhﬁfhékhoqzﬁ&ﬁp“ pyr| m di ne- 5- car box

yllc aC|d HPLC (Buffer A 0.1% TFA/ H2O, Buffer B:
1% TR&GHA3 CN; col um: Q;B8N R*15 4. 6x250mm off{INoW
| rrL/@. adi enreerpe 10Q 1 % B i¥* 8 _ni 4
Rt =16. 97 J,I\-I\/BI(CP*@WFSpra)A I5 eV m z) - % ll\/kbiH;)\ 3
(

-[6-(1R® ;>
H-i ndazol 35-yT ami no) - 2- rmrphol i n< 4 yl pyri m di n-%4- Mph
enol  6-(3-hydroxyphenyl) - 4- ( ktep 4
H i ndazol - 5- yl am no) - 2- nor phol i r%) 4-yl pyri m di ne- 5-
car bBssin iSc(1840i g5 5 ingmol, leet))i wasasuspsrtded en AfMP, and morpholine

(ST Bl 5 Ul oo G 52t 80 2

089WImbIY 10@QM 'Ih@ MRRIiBA Wi thad Bigikeh ¥P 9@‘*@ be&sh hf\f"lth%rresm was

SRk S ) B S A S BB s e

I 1 5
VST fr LA TR 48 Sofb o i

reduesd no)prdsimer phatibfited- v B)’Rll-ﬁhntbm 4- ‘{’E] ph hmmﬁz-morpholmo
obt ai. ned asapale ellow solid. 25 HCl salt,
rytyidirssrarbpxylicagel %Hz 8.09 (s, 1H), 8.03 (bs, 1H),
7.61 (1H, d, J= 8.7), 7.55 (bm 1H), 7.38 (app. t,
1H, J=7.8), 7.17 (bd, 1H, J= 7.8), 7.10 (bs, 1H),
7. 06D¢ehrbakxylation Stép 5) 6. 42 (bs, 1H), 3.75 (app. s,
8H). HPLC (Buffer, A ,0. 1% TFA/ H2Q, gffg B: 0.1%
TFA/ CH3 ON; col ughinC18, 4. 6x250mm™#dfow: i ni/ i n;
gradient: 2.1%o % B CHCSBEC Y Nn. ) | =18.17. 30
LC- M5 (ion spray, el ez ¥ 200389 P -57 WO
2004/ 048365 PCT/ US200B/ 837294 I\/ETIBIOD 2 @,utl on Phase
Synt hesi s of 3-[2-Mrpholin-4-yl-
(3 pyri dyl am no) pyri m di n- 4- yIS}eppﬂwenoI O NHHBr 0O

Lo NIRS BHPBUGE L6 MIHiSSe/v6e ca AT obspctpmiipand water (111,

2 g%nf@ﬂteNsﬁmE(?l g héﬂN:d M%OM(PG@E?M!%M FrihE |s@fﬁ'tlgﬁ vxlas NobBA down to

room temperature and then lyophlhzed After pur1ﬁcat1on by reverse phase liquid
chromatography, the desired trisubstituted pyrimidine 7 was obtained as a solid.
Example 1
(Synthesis of 3-[6-(1H-indazol-5-ylamino)-2-morpholin-4-ylpyrimidin-4-yl]phenol)
6-(3-hydroxyphenyl)-4-oxo0-2-pyrazolyl-3.5.6-trihydropyrimidine-5-carboxylic acid
Wang resin (1.0 g, 0.55 mmol, 1 eq) was suspended in toluene (10 mL) and DIEA
(0.377 mL, 2.2 mmol, 4.0 eq) was added, followed by methyl malonyl chloride

(0.236 mL, 2.2 mmol, 4.0 eq). The mixture was shaken overnight at room temperature.
The resin was filtered and washed with CH,Cl,, MeOH, water, DMF, CH,Cl, then dried

to obtain resin bound methyl malonate (1). Resin 1 (300 mg, 0.165 mmol, 1.0 eq) was

suspended in a solution of piperidine (16.3 pL, 0.165 mmol, 1.0 eq) and acetic acid

(9.4 pL, 0.165 mmol, 1.0 eq) and 3-hydroxybenzaldehyde (201 mg, 1.65 mmol, 10.0 eq)
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10

15

20

25

30

O0oCHRdA20\ 1 O60 Covernight Co\ N/ I \ N HN

1. H2110% Pd/C HN N EtOH, R T., overnight N 2HC Y
wWOR)04A48363H3CN/ 1 N HCI NN~ 1:1, Lyophilize 5 OPCHUSHOEMB7294

1: 0 0 Benzyl Bromde / K2C03 DMF (~tr OH 60 C

overnight O\ | To a stirred solution of

3' - hydr oxyacet ophenone (leq) and benzyl bromde (1.5

i sl e a .

WEMACD, DTl PEITARS Mt aplinl Wi rdeme ertiBR, TPAGfesin was
filsgreds ovashed with EME and r@ﬁafamodrwl GBspendesi rrobIMP, and 1-H-pyrazole

te erature. s distilled off under

b HE R Brids A2} Gag (LRPBEl ok 8ol addgdygeliowed. by
NﬂﬁdO@ﬁSﬁ@zﬁg WA hbhdtR.5 eff OThBrhrédecion Mtixtiré Sghs shidR@Armight at

poration of the solvent under reduced pressure

SOIG e theqosh oA Tofercdiached B TDdE: wen Moty e loand dried.
T§ B&aﬁéﬁéﬂdﬁ&a{%@g‘géﬂio ﬁg Gt ttltberegﬁ%%r%qreg{e?%% PSJhleFA/IHZO for

tter was romat ogr a

1. SElt A OIERADeAaturd. ﬁlh@fl&?'éﬁd @Gaﬂok’&loﬁeﬁid%ﬁ feduced pressure afforded

- benzyl oxy acet ophenone (51% See for exanple
6- Q(;hy\drgm}meyl) -Arpxo-Bppragolyl-AS, 63tr1d1§’@rop@hmldm&§®3rb04ﬂjc acid.
Hﬂﬂ@ngM (s hhop ﬂ%ﬂzét hiherdC gt a%wem?gg{ 1\12’ olumn: C18,

vani 'l irn stain): 8, orange brown
4. 6red SOing;| flov. IM)/mm,l-ngMEht( z:nm:;%-mmm 36 mirby: Rt=1 14 9(-)1,

LEBws Foagmish T uebod BBl i eps o ka By 0 0

Tol ugq{?’droxv-é (ﬂvdrggtnhc&l?bwazgﬂhpy Q'td?qs-zf-fc%rggx: Sgglc acid

bott onrriask, oV r'Ted aid Kept ot
was Rdsad yeahd b- (WHyﬁrq&@pImsl)m;t@mpykuzb@XBcB% (ﬁhy&rcﬁ@hmldme-s-

y toluene was added. The suspension
ca%oxy 1c ac1d (200 mg, 0.11 mmol, 1 eq) was susppended in 0. 1 M solution of DDQ in

toluene (2.5 mL, 253 mmol 2.3 eq) and the reaction mixture was shaken at 50 °C

overnight. The resin was filtered, washed with DMF, 20% aq AcOH, water, MeOH,
CH,Cl, and dried. To obtain an analytical sample, 20 mg of the resin were treated with

95% TFA/H,0 for 1.5 h at room temperature. Filtration and evaporation under reduced
pressure afforded 4-hydroxy-6-(3-hydroxyphenyl)-2-pyrazolylpyrimidine-5-carboxylic

acid.
HPLC (Buffer A: 0.1% TFA/H,0; Buffer B: 0.1% TFA/CH;CN; column: C18,

4.6x250mm; flow: 1mL/min; gradient: 2.1%, 5%-80% B in 36 min.): R= 15.78.
LC-MS (ion spray, 50 eV, m/z): 299 (M+H").
Resin bound 6-(3-hydroxyphenyl)-4-(1H-indazol-5-ylamino)

-2-pyrazolylpyrimidine-5-carboxylic acid

A mixture of resin bound 4-hydroxy-6-(3-hydroxyphenyl)-2-pyrazolylpyrimidine-
5-carboxylic acid (150 mg, 0.082 mmol, 1 eq), 5-aminoindazole (110 mg, 0.82 mmol,

10 eq), and PyBop (85 mg, 0.164 mmol, 2 eq) in NMP was shaken at room temperature
overnight. The resin was filtered, washed with DMF, MeOH, and CH,Cl,, and dried. To

obtain an analytical sample, 20 mg of the resin were treated with 95% TFA/H,O for 1.5 h

at room temperature. Filtration and evaporation under reduced pressure afforded

6-(3-hydroxyphenyl)-4-(1H-indazol-5-ylamino)-2-pyrazolylpyrimidine-5-carboxylic acid.
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cool ed down to O C and a sol ution of 3'-benzyl oxy
acet ophenone (leq) and diethylcarbonate (2 eq) in

wao odoyess36svas added dropwi se via a droppi ng funPelr/pS20s/687294
vigorous stirring. During the addition the tenperature
shoul d not raise above 10 C. After the end of the
addition the reaction m xture was stirred at room

HRO@aBaffer eAf @.1%h TEA/BN0;, BieRr aB: G1% T¥AVOLIBN: cHifnn: C18,

reactlon m xture was agai n cool ed down to roo

; fow: dmd/min lgcadmt & 1%, 30648076 Brin:3tumie.)oR ~a20e12. c
| The a | tion, nust be slow and
L@%%&s@%%ﬂm%gglqv &‘/Fﬂ g “Mé%cessary to keep the
t enper at URBsiRBh ;{ 2I-€ par at ed
and the aqueous X3) .

The organic e xﬁﬂmholwm4ﬁ'luyulrmémbédcabtﬁmib |aeﬂ

(Na2 After poratl f the ol vent, und

redu gga‘)“pr essu rl?eo crude @(hl@»fdr%xyaﬁsnﬁl -1 thindazol- 5-y1amm0) 2~
p&ﬂh@l@kﬁyﬁﬁh&iﬂé%)-m& RECRPABOARSE, WWS? RRHRI @% whdl %us&)ended in

ound could be carried on to_ the next ste

Nl\@?,t st megphiofine 1 4#6pl., THENEi1.6% mmyel, 30eiqyas added followed by

a@e‘f%t(:%ide (SEexmrge%bgl 0%5 Rk l&lﬂl gb?i@ %@thlWﬂwanb&(en at 90 °C
oyevmighit:) ThelndsiNnRay fmma anaom‘dhlzd with. BME, Iwdt&tiM¢QH, 6HL01,, then

d{-‘%ﬂ fl% CHZPhE? tf4aééd1 (Véﬁpré(g ¥ EA’%;O l;IZ]C%;_IZ sg’@gﬁtgmperature
Filtraddi %ﬁfnd‘gﬁ%ﬁ%uﬁf‘ LRabesg SeshpiodRted pea S raphags4-H-

irslarolsyiamino) s 26eholin - mmsam @egkid.n dr y DMVF.
Hﬁ‘g}ggg"‘#ﬁ;’ﬂ \(I)\@g!a)n ﬂé%wdb%ﬁgp B: d% 1(’/1 %F%H3 ; column: C18,

4 3x250mA:; flow( nhgnﬁhrrgﬁaa@w 2obe Rk 8007 BRABO &ik): (1. 2Ak.97.
The -59 WO 2004/ 048365 PCT/ US2003/ 037294 réacti on

LerMBuion speay, §0 Wy axdz)ad331NE+HIT)over ni ght, then cool ed
down t .1 epe ure. . The DNF was d| stilled off
under %@ﬁ?&ﬂ qéﬁfi R yiEdd poli n

wat eg.(3-hieidkshend] Q -5-
phace s B e *@E&%@ﬁﬁ@&hﬂﬁeﬂ%ﬁm 5
casb@mhncaceixwasa@@lv@rm amiitectof deetnnitrileiand wakaA$H . mL) and the
sdlﬁf%ttéogl; m(ea\éaﬁ gg %Ioegctgveerrﬁg tmﬁx%ntsohlilggne rwaxrsegcl>Jo g down to room

teﬁrp@mhﬂbobhdl tieit| 1fophiie@henxhgetfieihtion by reverse phase liquid
chromatography (Buffer A: 0.1% TFA/H,0; Buffer B: 0.1% TFA/CH3CN, column: C18,

5p, 10x50mm, gradient 5%B-95%B in 9 min) the Bis TFA salt of 3-[6-(1H-indazol-5-

ylamino)-2-morpholin-4-ylpyrimidin-4-yl]phenol was obtained as a pale yellow solid.
'H-NMR (HCI salt, 60% CD3;CN/D,0, 300 MHz): 8.09 (s, 1H), 8.03 (bs, 1H), 7.61 (1H,
d, /= 8.7), 7.55 (bm, 1H), 7.38 (app. t, 1H, J= 7.8), 7.17 (bd, 1H, J= 7.8), 7.10 (bs, 1H),
7.06 (d, 1H, J=8.7), 6.42 (bs, 1H), 3.75 (app. s, SH).

HPLC (Buffer A: 0.1% TFA/H,0; Buffer B: 0.1% TFA/CH;CN; column: C18,
4.6x250mm; flow: ImL/min; gradient: 2.1%, 5%-80% B in 36 min.): R=18.17.

LC-MS (ion spray, 50 eV, m/z): 389 (M+H").
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phenyl ] - 3- hydr opyri m di n-4-one were obtained as an off
white solid (60%. The crude is already pure enough

w0 o0040k836:1ext step, but it can be purified furediEUS1993/037294
trituration with acetonitrile. TLC (silica gel,
CH2A 2/ MeOH 1:10): Rf= 0.32 (Rf of the starting
material = 0.9). 10 LGC-Ms (ion spray 50 eV, nlz):
364 (M+ H. 'H NWVR (CDCL3; .65-7.3 (8H m;
7.06 (1H, ddd, .I= 8.4, 2@9188?2%—&) 6.25 (1H, s);
5.13 (2H, s SofiidhPhasd S3atHeSH,of B[2-MoF in-mz -6- St ep
4. 0 Orf NH N-Pheny|_ triflamde N N- Et3
| NN~ ~ O O CHAdP¥Fidylapinglpyyimidin-4-yliphenol
2- nor phol i n-4-yl -6-[ 3- (phenyl net hoxy)
phenyl ] - 3- hydropyri m di n-4-one (leq) was dissolved ing4
CH2 12 in a round bgottom fl ask, ovendrled angd kept

kee,,zf@tomspﬁ 4 tﬁ%ﬂ;;*go"p eh)
henyts‘:&ri“ﬁzmuo ﬁamtefo i€ (1.2 ego, and P
(?L'O mol % . The 2@ tion mxt s stimPMed at ?
tenperature overni ght, obtaining a bright orange
sol utjon. The sol vent wag_evapor at ed under reduce

press re and the residue purified by [ xhr omat ogr

gelPréndtitagite acdt 3t e/ hexan_e”L_5L+ obt aiffi
/\dG&N DaaP, i Cs,C04, Pd(0AC), l N;EE

NAA-HSE - 6- | n'ylxﬁet heoy Mprany | | byt i sidigo
r| fl uor omet hyIO | fonate. -60 WO 2004 IﬁgsGS

PCT/ US2 3/ 037294 TLC (silic el , Et QAc/ Hexanes
1:5): .31. "H NMR (CDC13, /(/%Ol\/HZ) 7.64 (1H, dd,
5

J=2. 4 Hzd;1o7maB5 (1H, apw.>dt, J= 7.8, 1.2 Hz);
7. 2- (6HEt RT.quemight (1H, d, et 8.4, 2.4, 0.9 Hz);

fimicdi n Aj (2H s CH2Ph)

4|'lly\/ m11 h"'ﬁol in
r i ne). Step5 orf ,mi- HNN NHSNNN N~N~
Cs2C03, Pd(OAc)2 | N-N " BINAP, THE

Step 1:
(0] 0
Benzyl Bromide
K2CO3, DMF
A 60 °C overnight o\)@

To a stirred solution of 3'-hydroxyacetophenone (leq) and benzyl bromide
(1.5 eq) in dry DMF under N, solid K,CO3 (2 eq) was added in one portion. The
reaction mixture was stirred at 60° C for 3 days, then cooled down to room temperature.
Most of the DMF was distilled off under reduced pressure. The residue was taken up in
EtOAc and washed with IN HCI, H,O, Brine and dried (N2,SO,). Evaporation of the
solvent under reduced pressure afforded a brown oil which was about a 1:1 mixture of the
starting material and the desired product. The latter was isolated by chromatography on
silica gel (EtOAc/Hexanes, 1:1) affording the desired 3'-benzyloxy acetophenone (51%).
See for example: Schmidhammer, H.; Brossi, A. J. Org. Chem. 1983, 48, 1469.

TLC (silica gel, Ethyl acetate/hexanes 1:2, vanillin stain): Rg= 0.58, orange brown
(R starting material= 0.28).

"H NMR (CDCl3, 300MHz): 7.6-7.1 (9H, m), 5.11 (2H, s, CH,Ph); 2.59 (3H, s,
CHs).
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/ / 060 Covemght r JOO A round bottom fl ask, oven
dried and kept under N2 at nosphere was charged with

wa 002368 (1.4 eq), Pd(OAc)2 (5 nol %, and S-¥eh/uBiobne37294
(1.5 x nol of Pd catalyst). The flask was purged with
N2 for about 5-10 mn and a sol ution of
2- nmor phol i n-4-yl -6-[ 3-
(phenyl net hoxy) phenyl ] pyri m di n-4-yl (trifluoronethyl)
sulfonate (leq) in dry THE (20 nL) was added via a
syri 8g,2:fol | oned by 3-am nopyridine (2 eq) in one
portion. The flask was equiggged With aorefl ux

condenser, purged agai i t hroiddge f Or the 15
reaction mxture ef Luxegggvernl ght. Anefficient
stirring is very inp rt. Chibénater eaCt | m xture was

cool ed down to room Perefature and ¢ | vent was

evaper efudd botdaefladke Qe dribd a8s ket undde N eé&x@é;[%éﬂ@} as charged
washed with water (x2) and triturated Wi t°h  met hanol

“ﬁﬂlhmftaislsiurh Edn&buteﬁide Qlﬁ.Z{eZB and g_i'gotdjmenlé-\ildts- ?d:e&.- The suspension was
nyl met ho en i in-4- -

odJof {ThriPnd, 602 b UG of 13 Fenzsiony Fageiopbpvone(leq) and
e R SR Penst S S o p0lig funnel, wit
vigophve repirrieg. h dxuringhibe eldflitioy rtheritethperdtuyd sBould not raise above 10 °C.
AR s DAY o st SRR oS Sdechal oo sgmpergigre for Th
aidl thenegt @Umédo\{eﬁﬁghtf | PRK rRB0IEYRGHAL Shsaldinf EddiI&H {Rﬁ‘gﬁ to room

with H2 (contained in a balloon) for five tines,
temperatergcandoguenichaduwish \eat: 16 trhixtuzel ofiradetic btdd fapd eth The addition

c | vst was i |t.ered. t hrough a,pad.of celite
Rt BB oskioy pvechiaR) brotiP N ISR ' geBufe below
20ec2 Q_thté/t% %‘&6;&; Reté w a?ﬁ?@& éque@ﬁ%mletvvdsle&{;réaédrm EtOAc

eliter o e, mxture of, solven s 0 i
oEe s et sHiF wereofletid R iroh DpSME g cepyation of the
sol wa ora nder r.edu ressure and
Scéliﬂ%tr esi\{lggéer puf’rleﬁchg by&)r?%\sllgre se r?ﬁase%c r‘e grmtega'llaph ~0%0-3-[3-
(rhBuylirethoky)ghed Pl pibpanionte Made obtBinkll.e ThBcolpdiid tofldi B carried on to

CH3CN; Columm:_ Waters, C18, 47x300 mm gradient: 1.1%
ﬂ?“fﬁt’/ﬁt@b%ﬁ?‘ﬁf%h%ﬂqﬁlﬁcmﬁ’é-free base thus obtai ned was
| yopfILU @Ridafdeprotayl hedatdihekaties 1:9fvanlied @iy RHO.@B,dfairN orange
HCl, obtaining the desired 3-[2-norpholin-4-yl-6-(3-
byoymi dyl ani no) pyri ni di n-4-yl ] phenol as the his HCl

salty o8 GRSt P50 90! 251 Sod R ! | OW G-
'"H NMR (CDCly, 300MHz): 7.6-7.1 (9H, m); 5.10 (2H, bs, CH,Ph); 421 (2H, g,
J="7.2 Hz OCH,);3.96 (2H, s, COCH,); 1.25 (3H, t, J= 7.2 Hz, CHy).

Step 3:
0
o o e NH
HNT NN »
©/N\/KOB _~o N)\N
Lo
CSzCOS
0\/© DMF o\/©

In a round bottom flask, oven dried and kept under N, atmosphere, Cs,CO3

(1.5 eq) was suspended in dry DMF. Morpholino formamidine hydrobromide (1.2 eq)
was added, followed by ethyl 3-ox0-3-[3-(phenylmethoxy)phenyl] propanoate (1eq). The
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HPLC. (Buffer A: 0.1% TFA in H20, Buffer B: 0.1% TFA
in CH3CN, Columm: 10 Waters, C18, 4.6x250 mm
w@e@diogssss 4.2% 5% 80%B in 18 nmin) R 4.47. LEVBSI008087294
spray, 50 eV, mz): 350 (M+ H. 'H NWVR ( DMSO+D20,
300MHz): 9.22 (11-1, bs), 8.37 (2H, app d, J= 5.7),
7.79 (1H, dd, J—72 5.4), 7.43, (2H, m. 7.30 (1H,

B by B ol g b
THEXBMHd@gs distikedsofi hiitﬁlrachlded piebsném: augd thbgesi&twt\hﬁ&t taken up in water,
od desckd ods,1 and 2. .
ol SRS dTCL RIS e BRI Rpdserl® i oty pich CCl,
x5 forganit Grere lﬂaﬂtéarﬁlv d On R NI dxd i th
( (?\]Ae;[aguﬁee %{Wu;acg Acrgg Org%nl c?l (dg?{a?gb?rpgh PZ?@atlon of the

soIBvems yurider Imdmedapressmé tholagesired | E-moxp]h.c)hn-épgyﬁqﬂ}émenylmethoxy)

%ﬁﬁé&@y onal; r-]zﬁ—%é ]&;.V;Jﬂr'eh(g{,{]@pgcf gs ggx%{@p%aqggg?@‘% The crude is

alMﬂH? %u}eaénoﬂlghq& ﬁféeﬁép{t H@% butNE c&PBP 9Hﬁﬁ§d Y1y w rfﬁﬂnatlon with
usi hg ACD/ Nane V. 04, 2001 and Nonenclator (V. 0)

adetontriGheni novat i on Softvvar e, Inc. -62 WO 2004/ 048365

pcw &%glé\ip%zgﬂ%%@@@ﬂm 1203 R0 | RENC) Fgasm&;twtﬁg bRAEal = 0.9).

benZEQlMSI(fdm E ) 5&eV R

F6aNML- 1)
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2-morpholin-4-yl-6-[3-(phenylmethoxy) phenyl]-3-hydropyrimidin-4-one (leq)
was dissolved in CH,Cl, in a round bottom flask, oven dried and kept under N,
atmosphere. The compound is not completely soluble. Triethylamine was added (1.4 eq)
followed by N-Phenyl trifluoromethanesulfonimide (1.2 eq) and DMAP (10 mol%). The
reaction mixture was stirred at room temperature overnight, obtaining a bright orange
solution. The solvent was evaporated under reduced pressure and the residue purified by
chromatography on silica gel (ethyl acetate/hexanes 1:5), obtaining (99%) the desired
2-morpholin-4-yl-6-[3-(phenylmethoxy)phenyl]pyrimidin-4-yl (trifluoromethyl)

sulfonate.
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A round bottom flask, oven dried and kept under N, atmosphere was charged with
Cs,CO3 (1.4 eq), PA(OAc), (5 mol%e), and S-(-)-BINAP (1.5 x mol of Pd catalyst). The

flask was purged with N, for about 5-10 min and a solution of 2-morpholin-4-yl-6-[3-

(phenylmethoxy)phenyl]pyrimidin-4-yl (trifluoromethyl) sulfonate (leq) in dry THF
(20 mL) was added via a syringe, followed by 3-aminopyridine (2 eq,) in one portion.
The flask was equipped with a reflux condenser, purged again with N, for 5 min and the
reaction mixture was refluxed overnight. An efficient stirring is very important. The
reaction mixture was cooled down to room temperature and the solvent was evaporated
under reduced pressure. The residue was washed with water (x2) and triturated with
methanol to afford the desired {2-morpholin-4-yl-6-[3-
(phenylmethoxy)phenyl]pyrimidin-4-yl}-3-pyridylamine.

Step 6:
QO <
N 1.Ha, 10% Pd/C N
RN EtOH, R.T. HN
I N overnight XN 2HC
o 2. CHsCN/IN HCI | I
N Lyophilize N™ °N

(_o

L_o
°v© OH

{2-Morpholin-4-yl-6-[3-(phenylmethoxy)phenyl]pyrimidin-4-yl } -3-pyridylamine
(1 eq) is suspended in ethanol in a round bottom flask, purged with N,. 10% Pd/C (20%
wt) was added. The flask was evacuated and filled up with H, (contained in a balloon)
for five times, then the reaction mixture was stirred under H, for 20 h. The catalyst was
filtered off through a pad of celite washing thoroughly with EtOH, MeOH, CH,Cl,, and
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578.4 CND -(4-tert-butyl phenyl)-6-(1 HdjN N~.‘ N
WO paaped36H- yl am no)-2- | cH norphol i n-4-yi pyri PATHUS®05037294
O OHS 10 "3c c¢"3 carboxylic acid 473.5 (N) -(1
Hindazol -5-ylamino)-2 H/ N-"N nmorpholin-4-yi-6- N |
H phenyl pyrim di ne-5- 11 "o O -carboxylic acid 417.4

a@@c{)%m'?e (aﬁmo &fl\@% tI'H lﬂl%ﬁ}r%&‘ sgl)vgrlltsox\%'s\'used to ensure the complete

soﬁabﬂr;zhtéhenggdh;);iedmt)p HiHe ﬂl}i\;ﬁ(ﬂg,was)ev drhtetl dmaezjre%hdedlprkhsure and
tieepis b R8Tt AR MRt ftSmaiedinphe GRRE & Y BangRa n 100,

Bkfer-B: 1% TFA {i8-(18;aN; Solun@d 2Whteps, P¢1|§ 47x300 s gradient: 1.1%,
éamno-Z nmor phol i n- 4- Hlpyrlmdln 4- 13
10%na0%B tih 4f ohin}l 3Bh& free basepthus obtained was lyophlhzed from a 1:1 mixture

of acetonitrile and IN HCI, obtaining the desired 3-[2-morpholin-4-yl-6-(3-
pyridylamino)pyrimidin-4-ylJphenol as the bis HCI salt. The spectral data are the

¥

following:

HPLC: (Buffer A: 0.1% TFA in H,0, Buffer B: 0.1% TFA in CH;CN; Column:

Waters, C18, 4.6x250 mm; gradient: 4.2%, 5%-80%B in 18 min) R= 4.47.

LC-MS (ion spray, 50 €V, m/z): 350 (M+ H).

"H NMR (DMSO+D,0, 300MHz): 9.22 (1H, bs), 8.37 (2H, app d, J=5.7), 7.79 (1H, dd,
J=12, 5.4), 743, (2H, m). 7.30 (1H, app t, J= 7.5), 6.89 (1H, dd, J= 7.0, 2.1), 6.59
(1H, s), 3.6-3.8 (8H, m).

Compounds of the following Examples were synthesized following the synthetic
method described above in Methods 1 and 2. The precursors are readily recognizable by
one skilled in the art and are commercially available from Aldrich (Milwaukee, WI),
Acros Organics (Pittsburgh, PA), Biosynth International (Naperville, IL), Asymchem
International, Inc. (Durham, NC) Maybridge Chemical Company Ltd. (Cornwall), and/or
UK Peakdale Molecular (High Peak, UK).

The compounds were named using ACD/Name v. 5.04, 2001 and Nomenclator
(v. 6.0) from ChemInovation Software, Inc.
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0. ¢H3 ri nmet hox enylganlno]pyrl 64 OH widin 4-
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Y 3-[6-(dibenzylamino)-2-
N ~Z
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HO 2-morpholin-4-ylpyrimidin-4-
72 yllphenol 389.4
o™ y 3-{6-[(2-
N NN _CH,
~ T o methoxyethyl)amino]-2-
morpholin-4-ylpyrimidin-4-
73 OH [}phenol 3314
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I)pro\pyl]amn X2 | r pfio i n-4- g’in’g)‘Perr‘?"H'A'rV'ﬁ 94| Of f
I henol 38 L’o” t hyl bgsyzdiha( pyridi n-3 ONVN
N,,,alm=thy|)am -2-
yimethyl)amino]pyrimidin-4-
90 OH yl}phenol 364.4
o} 7 3-{2-morpholin-4-yl-6-
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valpnate #49.5 (0) 2-chloro-5-[2-norpholin-4- NJ|' N
| - GEXFYPIEHi n-3 | ($tiucture | api no) pNarheri din-4- a 150! (QAHH)
henol 384{8 N-{3-[2-norpheiN n-4-yl-6- (0) (pyridjn-3
N llam no) pyri m di n- 4- NH
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Z NS
| N Nk/)) ylpyrimidine-5-carboxylic
NS
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? H
K,N Ng N A
| N
UG
H
Z [ N-(2-morpholin-4-y}-6-
Na
quinolin-3-ylpyrimidin-4-yl)-
160 1H-indazol-5-amine 424
Q H
K,N Ng N A
l N
SRS
H  [N-[6-(3-bromophenyl)-2-
morpholin-4-ylpyrimidin-4-
161 Br |]-1H-indazol-5-amine 452
Example 162

4-Substituted Pyrimidinyl Compounds

Modifications in the 4- position of the pyrimidinyl core can be accomplished
starting from the 4- ester moiety, as shown in Scheme 1 below. The ester 1 can be
reduced to the alcohol 2 and then reoxydized to the corresponding aldehyde 3. The
aldehyde can be used as a substrate for reductive amination with primary or secondary
amines to afford 4-alkyl (or dialkyl)aminomethyl substituted pyrimidines 4
(representative procedure given below). As an alternate route, alcohol 2 can be converted
to a good leaving group such as mesylate, tosylate (5) triflate and the like, and reacted
with suitable nucleophiles such as primary or secondary amines, alcohols, thiols. As an

additional alternate route the ester can be hydrolyzed to the carboxylic acid, which can be
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o7 ARORUCTL Y Dared B ey 458 el annfll s ot fgmides .

ReduictionNof ahe rmm[dyrwﬂi dffOrdﬂr thé‘ﬁ"fé'sué(d 1454%1ky1h g&o |dlaﬂ€54)aﬁ1momethyl
pyridin-3- "c

SR tT Y s 301 SobSmioch)i GroRPahiatclr s el can be obtained
vfa%noeﬁz@ﬁé% &ﬁdeﬁsa‘ﬁB&BF Qﬁﬂa‘BI éldéﬂi’dg%m]th fﬂl}léécetoa]ceﬁt llowed by

(pyri am no pyrirm
o8igl4tidn of the dihydropyrimidine core with DDQ, with a procedure essentlally identical

to the one used in the solid phase synthesis of this class of compounds (other known

agents e.g. CAN, can also be used in the aromatization step).

Q j@
0 NN HN OHN

EO” SN DIBALH  HoO \N Mn0, \N
A
NJ\N/H THF N/ﬁ DM
N
OMe 1. 30% NaOH, MeOH OMe | 15cy HNRR'
2. EDC, HOAT, Et3N, DMF Pyridine MeOH
HNRR' CH,Cl, NaCNBHa
=z | ~ l ' |
N
0 HN HNT SN AN SN
HNRR'

Scheme 1
General procedure for the synthesis of {[6-(3-methoxyphenyl)-2-morpholin-4-yl-4-
(3-pyridylamino)pyrimidin-5-yljmethyl}dialkylamines.

[6-(3-methoxyphenyl)-2-morpholin-4-yl-4-(3-pyridylamino)

pyrimidin- 5-yllformaldehyde (3)
Ester 1 is suspended in THF and DIBALH (1.6 N solution in THF, 3 eq) is added

dropwise via a syringe. The reaction mixture is stirred at 50 °C overnight, then cooled

down to room temperature and quenched with water. Product 2 precipitates and is

filtered off, dried and used as is in the following step. Alcohol 2 is dissolved in DMA,
and MnO, (xs) is added. The reaction mixture is stirred at room temperature overnight,

and the solid is filtered off. The resulting clear solution is concentrated distilling off the

solvent under reduced pressure and water is added. The precipitate thus obtained is
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O- ONYN OH 1IN 1 -(3-hydroxyphenyl)-2- 157 OH nor
holin-4- 1 rimdin-4-ol 274.3 CN-(1

woRiomasses - 5-yl ami no)-6 " (4-met hoxy-3- N/ N PQI/NS2003/037294
met hyl phenyl ) - 2-norpholin HO OH 1 O CH3
- YI PYrim di ne-5-carboxylic Z*I 158 CH3 acid 461 -85 WD
2004/ 048365 PCT/ US2003/ 037294 LC/ M5 mz Exanple,

ﬁEérE(llj 2 otﬁh%anﬁam nwo}EZWaﬁ% NHdrieg,_l o’Bl{\|aiﬁi1(1g1 aldehyde 3, which is not

purifigdfatthér: 4- yI 6-quinolin-3- / ~NJL N
| pyrimdi ne-5-carboxylic \ O 159 N acid 468 OMHN
[TN N\ ~N_ N H N (2- rhollhn4yI16 N~ |

e ‘ en » 4 '.

qui nolin HPLPLO ! 2 ne
424 OH NVN N pytimiditN™-ylmethyl} dialkylamines (4)
5 A mixture of aldehyde 3 (1 eq), the desired amine (2.5-3 eq), and NaCNBHj; in

MeOH is refluxed overnight. The reaction mixture is cooled down to room temperature
and 2N aq Na,CO3 solution is added. The mixture is stirred for 1 h and extracted several

times with chloroform. The organic extracts are collected and dried (Na,SOy).
Evaporation of the solvent and purification of the residue by reverse phase preparatory
10 HPLC affords the desired compounds 4.
Example 163

Pyrimidinyl Compounds Having Carbon-Carbon Linkages at Position 2

The use of diverse amidines in the cyclization reaction with suitably substituted
benzoylacetates can afford pyrimidines bearing a carbon-carbon linkage in position 2.
15  Some examples are depicted in Schemes 2 and 3 below. The desired amidines are either

commercially available or can be obtained from available precursors through procedures

known by one skilled in the art.
oTf
NH 0 HCI
N- Phenyl triflamide ] SN0
o
™ EtN, DMAP, NJ\/U\N/\&

CSZCOS DMF O CHoClo k/

Me 7 9

OMe N
Cs,CO3, Pd(OAC), ,@\j
BINAP, THF RN
/@ 60 °C overnight /O
pe! !
LiAIH,
N/)\/\N/ﬁ )\)]\ /\
O
o N\
1 10
OMe OMe
20 Scheme 2

6-(3-methoxyphenyl)-2-(2-morpholin-4-yl-2-oxoethyl)-3-hydropyrimidin-4-one (8)
In a round bottom flask, oven dried and kept under N,, Cs,CO3 (1.5 eq) is

suspended in dry DMF. 3-morpholin-4-yl-3-oxopropanamidine hydrochloride (1.2 eq) is
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Pyrim di nyl Conpounds Modifications in the 4- position
of the pyrimdinyl core can be acconplished 5
starting fromthe 4- ester noiety, as shown in Scheme

égietfﬁen %P% %_{.@r gilt' %S%tg{”%g) @ﬁ?ig %XBQH%B%H’}? WA 5(Teq). The

r%’&on ahxhelwdesumd abelﬁtgédm&&ughtS tﬂeﬁtdoatea do®in tfoer@@ﬁi te¥ferature.
m i.on. wth ry or secondary amnes to afford
Tir ﬁ% |1s (d&tlllagl gﬂw@gm%%p&spwg §Bd tthe residye is dissolved in water,
newalm@ Witk 6 H(Dle@ihﬁﬁﬁrn%%'dq]ﬁecﬁfs%ﬁgél isethgh \eeﬁaaat thh CH,Cl,
an alternate route, alcoh can be converted

(t% al hfoRrEanie SHTAYS greoeqllestedtandsdrinds(NaaB0y). tPeféﬁ}I%EOf@@n of the

sollttaBigeT eRlead e e o B0 Sas ARG S e orpholin-4-yi-2-
oROARYINB S dfd}iyﬂhﬁdmérso&rg isafbdiitdgonal alternate route

t he ester can be hydrolyzed to the carboxylic acid,
whi ch can be - 86 WO 2004/ 048365 PCT/ USZOOS/ 037294
eas||y6 X griyl)s li

am nes to afford 4- ﬁmgggs 6% ggeﬁucti&} of the am de

will afford the des . &

di al l§yBracth®omREdN)-2- (z-uhgphdlmmgll-rz%kbéﬂmﬂwqudﬂo;{yﬁ%ﬁdm-4-one
an

8 P R b CHaflroRChto B ToPog ko piena Ao L Ee o ander N

I t t ..
A TR S N B 8 i
(le2 sgntnda IDMAP d@0tneied). The rduetiomeninaes i ﬁlﬁé&ieatstﬂohﬁ temperature

has S sis.of this class of conpounds (othe
etaien i pTGent igvapiaieckien oo pBSuTE 314 R gesidue purified by

t N )
gt B% ﬁrﬁgoq’@ %hir\%/’ha%% r&é“f\?’f” cﬁﬁﬁét %“Fl II%LI\EW% E@‘Q desired
64Bxttethdxypbery 1D (Z-nBrplolioMey 112 BR86thARrinkEi@H-GVe TsCl
HNR _EDG, HOAT, Et3N, DVE Pyridine MeOH
ﬁ??"“t‘fgﬁ’&sﬁzlf‘r@%m nit' OHNNHNINHNIN ' R RN
NTSONHNRR RRN | L N
2-[6-(3-methoxyphenyl)-4-(3-pyridylamino)pyrimidin-2-v1]

-1-morpholin-4-ylethan-1-one (10)

A round bottom flask, oven dried and kept under N, atmosphere is charged with
CsyCO3 (1.4 eq), PA(OAc), (5 mol%), and S-(-)-BINAP (7.5 mol %). The flask is
purged with N, for about 5-10 min and a solution of compound 9 (leq) in dry THF is
added via a syringe, followed by 3-aminopyridine (2 eq) in one portion. The flask is
equipped with a reflux condenser, purged again with N, for 5 min and the reaction
mixture is refluxed overnight. The reaction mixture is cooled down to room temperature
and the solvent is evaporated under reduced pressure. The residue is washed with water
(x2) and triturated with methanol to afford the desired 2-[6-(3-methoxyphenyl)-4-(3-
pyridylamino)pyrimidin-2-yl]-1-morpholin-4-ylethan-1-one 10.

[6-(3-methoxyphenyl)-2-(2-morpholin-4-ylethyl)pyrimidin-4-y1]-3-pyridylamine (11)
A dry round bottom flask is charged with LiAlH, (4 eq), and dry THF is added.

The suspension is cooled down to 0 °C and a solution of compound 10 in THF is added
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(3-pyridylam no)pyrimdin-5-yl] nmethyl} dialkylam nes.
{6-(3-nmet hoxyphenyl -2-norpholin-4-v1-4-(3-pyrid
| am no) pyrimdin- 5-yll formal dehyde (3) 15 Ester 1

p n in THF,
dgc?pvﬁgé $Rdg d%c%&x %ﬁfm& g s%r@é"l‘ra'i étjrrogm'\[e %ﬁnh%tédrg gléeé’t ¢o Ec'ad down to

hmi Quem:hsd iwitte dvaﬁdr Bélldwvedvby fllogmeaCIHl eind cfaeh &fhter again. The
to rogmtenperature and %uenched with water,

w%w stireg oyermight gnd dheaspdid ig filtered; off. o dhe paueoys phapedn gxtracted

Wd_ﬂﬁOH?!Slzl, thelofgdnitCextRblsQité Belledte@Rind Akie® (195,50 R.SAfter evaporation of
di ssolved in DMA, and M02 (xs) is ad 02 'ﬁe

theesod vénd mndenceduced ipsesstirierand chusitficatimmnby ewpfs.r-: qihaSeepreparatory HPLC

YRy Comaimofior & leBbwmared - sevmitvagine 11 s

oBfdindghe sol vent under reduced pressure and water is
added. The precipitate thus obtained is -87 WO
2004/ 048365 PCT/ US2003/ 037294 filtered off, T

trit wi th niite water nglr | ed ORLALRLRg TSN
al d@ﬁe\%m AL ed ﬁ% P
[ 6- (3- met hoxypheepy|DpF 2- i n-4-yl c}.f. ¥ dyI am' n

0) PYffimdin- 5-yllnethyl}diatkyl ani nes (4)

m xture of aldehyde 3 (1 , the desi red

eq), and NaCNBH3 in MeOH is refluxed ovem:?gg@rggm)i“ N
reaction m xtur s cool ed down room t @ipesmadhiur &
and 2N aq Naz Bolution is ad dy The mxturels\'N

N

\h and mveastornact ed ™ ever al Br,, RiOHES Wi t
or gapgjk extragty are-cottected
Evapor at 89 e sol vent
1%({'1 e resid by reverse phas
pr epar at ooye LC afforgs the desired congounds 4.
Exanpl e 163 Pyri m di nyl Con'pounds Havi ng Car bon- Car bon
Li nkages at Position 2 The uskhehedi verse amidi nes in
the cyclization reaction with suitably substituted
benzoyl acetates can afford pyrim dines bearing a
car b@2r(amboethyl)itrBagethoryphesytpyaimidin-4-¥H-Spyed aaine (5

i QBB o PRGNy Ry M ATvHgy BsRe o4 pisynthesized
walt &ipRReddre %Eﬁlﬁ‘é&%l 188 loBe P EASsHP H@schbécﬁuﬁh I_%rlg Qﬁs@va@& in acetic

known by one skilled in the art
acid, then sodium acetate (2 eq) is added. To this mlxture a solutlon of bromme (1eq)in

stirred for
chl orof orm

acetic acid is added dropwise. The reaction is stirred at room temperature for 3 h. The

reaction mixture is concentrated under reduced pressure, water is added and the solution
basified (pH ~10-11) with sat. aq. NayCO3 solution. The product 15 crashes out, is

filtered off, dried, and used as is in the following step.

[6-(3-methoxyphenyl)-2-(morpholin-4-ylethyl)pyrimidin-4-y1]-3-pyridylamine (16)

Compound 15 (1 eq) is dissolved in 3 ml of dimethyl acetamide and morpholine
(5 eq) is added. The reaction mixture is stirred at 60 °C for 4 h, then cooled down to
room temperature. Water is added to the mixture and the crash out is filtered off, washed
with water and purified by reverse phase preparatory HPLC, obtaining
[6-(3-methoxyphenyl)-2-(morpholin-4-ylethyl)pyrimidin-4-yl]-3-pyridylamine 16.
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6- ( 3- net hoxyphenyl ) - 2- ( 2- nnreholin 4-yl - 2- oxoet hyl -

hy dropyrlmd|n4one(8) nd bottom fl ask,
oven dried and kept unde q&ig%(ls (1.5 eq) is

suspended i - Qfa)id% Substltuted Pyrimidinyl Compounds
3-nor phaol i n-4-yl -3-oxopropanam di ne hydrochloride (1.2

eq) PybstitygpgY th@damm@@g ot i 0 3moammo seroupsdescribed in
E%BJ é@"iﬁ@?h l%sfﬁ {Ml a.ﬁ %\6 bear an oxygen or afafl:fogqlsr%keﬁ‘hgthers and 4-aryl,

oxyp oXoprop ate
a&yh&iri Substintted &1]]{38 pjrmmicmdzsabarﬂlﬁ Gbtained nvighstanddeé nprocedures
) d dovvn 00 ur The, DMF i s distilled
65¢ BNGs acé@u%l TR a8 0S soaopslrbpuniings) known' 1o the one

slgllédsﬁll tK@th'aﬂd lified %é AoRiitPscfbhbs 224

sol ution. The agueous phase I's then extracted with
CH2C12 5 (x5)o Téwe organic extractsBre collected and
dried (Na2 ter érfﬁﬁ fation gf the solvent

under reduced sure—-‘ si req
6- (3- et ho 8&*2%%§' »
oxoet hyl) - plezlﬂ din-4-00€& 8 i s Pai ned.

imdin-4-y1l (trjféupicgmethyl)sul fonate (9) 10
6- ( 3- net hoxyphen rlm)r%s( - nor phol i n- 4-yl - 2- oxoet hyl ) - 3-
hydropyrimidin-4-one 8 (leq) is dissolvedan CHCI12

in a round bopt ogef | ask, oven dried and kgpt under N2.

6- (3- et hoxquengu 2- ( 2=mmr phanin-3- y| - 2- oxoet hyl ) pyr

Triethyl am nelli s| added (ga.yqqa&ggoﬁol | oved] N- Phenyl
trifl uorometha ps | f oni }~aAthy 10
nol %9 . The i xturels stlrr at rob{n/o

t enper at ur vernilghio. The sol vent i§ evaporat ed

under reduceq,prigssure and the residue T)ur"’?fl ed by

Scheme 4

General procedure for the synthesis of 4-Alkoxy-6-(3-methoxyphenvl)

-2-morpholin-4-ylpyrimidines (18)
NaH (60% in mineral oil, ~1.2 eq) is suspended in dry NMP and the desired
alcohol (1 eq) is added. The reaction mixture is stirred at room temperature for 1 h, then

triflate 17 is added in one portion and the mixture heated at 100 °C for 2 h. The reaction

is cooled down to room temperature, quenched with water, and heated at 60 °C. The
water is extracted with CH,Cl,, the organic extracts are dried (Na,SO,4) evaporated and

purified by reverse phase preparatory HPLC, obtaining compound 18.

General procedure for the synthesis of 6-(3-methoxyphenyl)-2-morpholin-4-y1-4-Aryl

(or heteroarvyl) oxypyrimidines (20)

The desired hydroxy substituted aromatic or heteroaromatic compound (1 eq) and
triflate 17 (1 eq) are dissolved in DMF, arid solid K,COj3 (2 eq) is added in one portion.

The reaction mixture is heated at 115 °C overnight. The reaction mixture is cooled down
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1:5), obtaining the desired

WG 2q03/0mBbhoxyphenyl ) - 2- (2- nor phol i n-4-yl - 2- oxorCTYEI0p3/037294
imdin-4-yl (trifluoronethyl)sulfonate 9. 2-
6- ( 3- met hoxyphenl) - 4- (3- pyri dly amno)pyrimdin-2-yl1l
- 1- nor phol i n- 4-yl et han- -one (10) 20 A round bottom

to Crbgi?lgee dﬁ%@t{ﬂréj 'iﬂ(ggg%g (d}\qg éﬁ?@l@é{g d‘;(%fg‘; g;g%g ﬂenéfodlﬁg)g ’?o the residue to

01831(1 3 puc&Mﬁte( 7 Ehenmdlid%gs. filkered fdff sdridds anpiuplg‘ﬁ'[de\by he\NZse phase

for abo m.n and a sol ut f. conpound 9 (| eq)
PR HREC; Sbtaifie Sr0pcind 19y ik dd i GHHPBNed g mixiord of EtOH
- 39% RoH cldl)raﬁd(ﬂ?e §ﬂﬂt1dnris ROReRd0 %veﬁfﬁgmf e Eolhﬁo cooled
equi pped with a reflux condenser, purged again wt INf
ddven tesraenntemmgratine andarontantra®s. Mutificaton by revdrsexplthse preparatory
H.?ié g(? The %Sﬁlctl on mxture is cooled down to room

ﬁ'ﬁgtlro SFPEPOAY2¥he sol vent is evaporated under

reduced pressure. The residue is washed with water
Genethl mockdurd fod Sakgd cwislihoBESvadiRels of 9-MEthex ¢ 11(D8norpholin-4-y1-6-
desired 2-[6-(3- rrethoxyp enyl ) -4-(3-

pyri dyl ani no 1) pytimidindnylhhenzenesd29) et han- |

- oneA ¥Bund bottom ﬂask 1s char ed with 2N Na,CO solutlon (4 eq) and THF and
ﬁet hyl ) pyrirm di n

(6-(3-net hoxyph - noMhol i n-
the mmre 3s prargedy v@ti%hip through asbspﬁrsmmytubgu nbrifiae tZdnﬁl eq) and the
§)|s char ed with LiA H4 and dry THE
deéaafi oronif cacid sPervoramty 41 3os4l)eared oﬁnhsqqeelﬁlyc addefh afollowed by
Pd{dbp@j(ﬂg (D6 nGsIRRUMHe Tehckibn hifftuks isadelafed Sekribht, cooled to room
2004/ 048365 PCT/ US2003/ 037294 dropw se. The reaction
tempritatire and dduted veith BtolAcaThe owonphasep ercadepamtdd) e @gadie gphase is

: d~gue 0 %
W@% Vglﬁl L 219@1%1 ?5? glglgele %Wﬁgdv\ﬁa%ﬁOﬂ)f I]Z]vg%({rgn?% 811 %1&? solvent
R L i
thadesmedlplr@hnc‘e& and dried (Na2SO4). After evaporation of
5 the sol vent under reduced pressure and purification

[ 6-(3-net

n- 4- BLMe&ommL(q»th@@alm-u/u@alkml ahﬁlﬁf&m-@ »@F l!‘)eanléQ (X
p ~ ~N OEt H2NV_NH N-Phenyl triflamde V12 ~[ Et3 N)
Cs 2 cagounlpottepcilasks isophargedowith VEF.1 and dsp swlgent is sparged with

mﬁgéeﬁ}%%}%o'?‘&ﬂ}lm%s %mfg I}i‘i‘f)ersm'fll;tube The alkyne (1 eq), pyrrolidine (2 eq)

and triflate 21 (1 eq) are added, while bubbling nitrogen through the solution.
PA[P(Ph)s]4 (2.5 mol%) is added last, and the sparging stopped. The flask is equipped

with a reflux condenser and the reaction mixture is refluxed overnight under nitrogen,
then cooled down to room temperature. The THF is evaporated, the residue is triturated
with water and ether and purified by reverse phase preparatory HPLC to obtain
product 23.
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f 2- (bronoet hyl ) - 6- ( 3- met hoxyphenyl ) pyri m di n- 4-y] - 3- py

ridyl am ne (15)

[ 2-ethyl - 6- ()3 nmet hoxyphenyl ) pyrim d| n-4-yl]-3-pyridyla

m ne 14 (sy 'hesized with a procedure simlar to t he

one previo sjy descriffit): (1 eq) "“Hlssoﬁ%mmo

acetic o7 g PaosicuDrse e f\ma) added. To
this msfure, s oot TaFcé)ﬁ”!ff bi'esi ne ( q) in acetic

acid i soadded dropwi The reamti 34 is stirred at
room t enper tur@dﬂﬂ%h The 1b reaction m xture is
concenhgaLf und@?mFeduce pres ure,imater i's anqu
and t heMso t| 10-11) with saf.
Na2COB Paghik| qp“rfﬁéé%@d‘g%@t("gi Sor asﬁ?eg(gh
filtered off, dried, and u '@rﬂn t he gm
st ep. N k/ OMe
(3- nethoxyp\gnyl) 2- (mor pholyj,d- i yk@thyl)pyrlnlm
ne 6 ound (571 e i's
/r\m (:L| ﬁln(cﬁgl?rhrBL ac ( &_%_B_d_
d. The reac
60 C foromd /h, then~goeied do t o,.r
Water is agdded to theq
filtered ghfen*Xashed wi
reverse phase preparatory
[ 6- (3- mey’hoxyphenyl) - 2- (nnrp

T purified by

btai ni nigR:Rs SN

| RN WINEN
2Qp4 83 28 0

méd-C and 4-0 Su ituted

|tution at the 4-position

5R5§ up, as described in

oSi ti 4 man so bear an oxygen or a

. Ethersmand 4-aryl, 5 alkyl or

4-substituted al kyl pyrimdines can be obtained via

standard procedures (i.e. SNAcher fsunobu, Suzuki,

Stille, Heck and Sonogashira couplings) known to the

one skilled in the art and exenplified by the

f ol | ovbA@rnethvsiyplenyl)ahehobpholin @ ip@imidide-ROakHuattilefpH N

THE N
A dry round bottom flask is charged with triflate 21 (1 eq) and zinc cyanide

(2 eq), and DMF is added. Nitrogen is bubbled through the solution for 5 minutes and
Pd[P(Ph)3]4 is added in one portion. The reaction mixture is stirred at 90 °C overnight.

After cooling down to room temperature sat. NaHCOj is added, and the mixture extracted
with EtOAc. The organic extracts are collected and dried (Nay,SO,4). Evaporation of the

solvent under reduced pressure and purification by column chromatography on silicagel

(10% methanol in methylene chloride) afforded the desired product 24.

6-(3-methoxyphenyl)-2-morpholin-4-ylpyrimidine-4-carboxvlic acid (29)
Compound 24 is dissolved in a 1:1 mixture of EtOH and 30% aq. NaOH. The

solution is heated to 100 °C for 2 h. The mixture is cooled down to room temperature,
concentrated and neutralized with 1 N HCI. The precipitate thus formed is washed with
water twice and dried, to afford the desired product 25.
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procedure for the synthesis of
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stirred at rQemotphotievaylpyremidin-4-y1RarboR@nides (30! ate 17

is a ' n riion.and the.n e he d at 10 .

Cr o CBy o AR BRI R isT8pendEe Jp HiM0 R0, e e desired

ahBAPAIRLY fe afl ] r ; 0 £ i

The @yvat (gr 3 ﬁ?@g‘gﬁég M?Wﬁfci@ng}dhhgégﬁggﬁ 8(%' the reaction

ngxtura st $irmdeat doomdteniNeaB@ Yore¥ dpyy. aWeteraizchddpd)rantli tB€ mixture is

by rever as reparatory. HPLC, obtai ni ng conmpound

oxgact W@EF(R%%?B%{FF e &5 Pirffied by rpResatQryHPLC obtaining the desired

pfoduée 3(et hoxyphenyl ) - 2- mor phol i n-4-vl -4-Aryl  for

het eroayl ) oxypyrim di nes (20) 20 The desired hydroxy

subsilhe (abedle aqommmuinds ean Het modiffednfitriher cdarpyntheti¢ In@hgdologies

g B e B bR s B i
pagially ireduced ‘th&%r%}i&ogéﬁé‘ﬁ&ﬁccg%\i;\tmﬂo%§ _bgléi):{,%;ﬁﬂa% ;hoic-:@qg%the catalyst,

reaction mxture is cool ed 2004/ 0483

sysias e 0% B2 9% P, rasdrindlamersalastur ditrilo 24 cah behreduced under
' St f LS. dt '
certs Bofions il dopBPRethB BrieyBify Y35t Radshgar £ pich can e

futrctieshlized Curther chpriol Withr@MRkske Aias %1 zs)qgaﬁ@gélamé%ve_ all’]minations
I S I SS \/ |

HPLC, _obt ai ni ng _conpound 19. Ester ) ved

(op bﬂ(fi& 25 nd 27) 1eR8Prd b Herietno 4aoipomethyl sublifutedepyrishidiniesn
ids heated at 60 C over ni %}}agxp-w%?m ution is cooled 5
own to room tenperature an

concentrat ed.
Purification by ¢-Suisititeted Pesienidiid Toaipvunds

The group in position 6 can be subject to synthetic modifications after formation

of an advanced intermediate, when aromatic 1,2- 1,3- and 1,4-dialdehydes are used as
substrates in the Knoevenagel condensation step, as exemplified by Scheme 6. The
formyl group can then be directly reduced to hydroxymethyl, or used as a handle for

reductive aminations.
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diluted with Et oAc. The two ‘gfiases are separajed?® the
orgam EgQase |s washed w t GH@N aq,

dri et SA) | aporati of the Jsoljvent 15~ er
r educed 5t esEelT g‘md pﬁ-F—;—E;—eaHD% BR™ b 1;&?'urm_—_.“H\Q(SL
N

chr dREREGHap Nh\gag%'ﬁc"‘af fo @Esiﬁoéd
product 22. eral Brocedur e foRABonogasbera cou
Di ngs: Synthegis a&f 3- Met hoxy-1 - 2 n®r phol i n- 4- Z

| -6-al kygyl QyPim din-4-yl) benz&ngs (23) A roundiuyN
bottom f jlask Ts charged w t h HF, arhqzcgh,g,(oggl vent

spar ged{witth  28-rmitumegen  f of L0 m rRINABSHF (I L
dis PN N The s Thgeal K ! sﬁfr"i‘eﬁlg'f‘dl (Ne )
and i flat L&/Eglc'ﬂzg.lz eq) ar addejg/\%h ubbl Q/O

ersst hr ough t he sol ytNpons? Pd[P(”EN 14 (&> nal %
dded |ast, and theéyspafging stopped. The fMH-ask is
equi pped with ar condenser and the regction
mxtu[)ga s refluxe overnl ght under nitr’dgen, then
cool own_.to ro m enper at oBas The THE T
evapar&heo t eWdwey s frjfurat wi~wat er
and et her and ifie reverse p prepara@t ory
HPLC t o obtai n cHor educt 23. -92 WO 2004/ 048365

PCT/ US2003/ 037294 OTf Ar "I N ArB(OH2 - N Ar=
aromatic or N ON ' Pd(dppf) S@iee €H2Cl 2
heteroarorratlc lvO 2N Na2C®, THE / | O Ove 21 Owe 22

( CatBerNeﬁbl 3N11czluﬁald3ﬂyde (1 eq) is dlssolved in toluene and dlethylmalonate
(1 eq) is added, followed by piperidine (0.1 eq) and AcOH (0.1 eq). The flask is
equipped with a Dean Stark trap and the reaction mixture is refluxed overnight. The
reaction mixture is cooled down to room temperature, washed with water, 2% aq HC],
sat. aq NaHCO3, brine, and dried. The solvent is evaporated under reduced pressure and

the product 32 is isolated by column chromatography on silicagel.

Diethyl 2-[(3-( 1.3-dioxolan-2-yl)phenymethylene]propane-1.3-dioate (33)

The solution of product 32 in toluene, from the previous reaction, is filtered,
transferred to a round bottom flask, and ethylene glycol (2.4 eq) is added, followed by

p-toulenesulfonic acid (0.5 eq). The reaction mixture is refluxed overnight with a
Dean-Stark trap, then cooled down to room temperature, washed with sat. aq NaHCO;,

brine, and dried (Na;SOy4). Product 33 is not purified further but used as is in the

following step.
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O CHO5 s MOH NHNRSRs L N \ I NN~ Reductive \ |

N) N~ COOH 00 amination ~O CONRSR5 27 28 "I N

Coupl i ng agents N Ov OV N-N HNR5R6 29 O 30 L-,~0

6- ( 3- net hoxypt F
nitrile (24) A d1ry4rtﬁmmommmfcm§kv1a@(9mrged WIth

q d and DWVF
| & i o o 18k i aBiasd YOHY GYGHOEh and o/a.Breshif aided. The

réacﬂbﬁ‘ﬁﬁﬁﬁré‘i@ Qtlrrgcg{lff%)ﬂél% 1§s§>h§ﬂﬂ%‘?§\%§@% ?réd?ﬁlﬁc%ﬁg%arboxmdme

he reaction m Xt ur
hy«ﬂnoehloudc;Kl BAgqyisvadded) foltowed ignEenpdund S3s@teq) NThECctién mixture

d th t d with EtOAc. The
L R A K NC LI R P —

afy R 34 h(RIéde) tﬁéﬁ%mdﬁ@l Tﬁ‘@ EolligE obaidg ?éjﬁﬁ%rgg,sxyésfle&‘?gth water
a

purification by colum chromatography on si
and dogdrse afend cride Hewhigh énesed b e inelxt) ste;f Withcle (ﬂm‘tﬂee purification.
deS|red product 24.
Rt hQ h

y J) .
m xt Srlbstta!ce k2 G—b@nﬂdﬁﬂﬂf&eﬂlqn (Nléa((I-N '[[hBQ (Scﬁ ¢tf) liomided. The reaction
heated to 100 C for 2 h. The m xture is cooled down to
MHEYHR iSetHIEadagtuioem tegneeasire reveatighin dThe selventi ig exyaporeted,land the

d¥idde] puriffed B @6kuRint BhBmbidfaph9’ B S1ik s IREOE IMEDH in BH,CL) ¢
rWaterputri/vl cep};nd dri ed, mto%%fpfgrd t 1%52'3' red product 2Ch) to
oBtain the desired ester 35, which undergoes hydrolysis and decarboxylation to 36 under

conditions similar to the ones previously described for compound 20.

4-(3-(1,3-dioxolan-2-yl)phenyl)-6-morpholin-4-vyl
-2-pyridyl (trifluoromethyl)sulfonate (37)

The title compound is prepared following the same procedure as the one used for

compound 9, described above.

[4-(3-(1.3-Dioxolan-2-yl)phenyl)-6-morpholin-4-yl(2-pyridyl)]-3-pyridylamine (38)
A round bottom flask, oven dried and kept under N, atmosphere is charged with

Cs2CO5 (1.4 eq), Pd(OAc); (5 mol%), and S-(-)-BINAP (7.5 mol %). The flask is
purged with N, for about 5-10 min and a solution of compound 37 (leq) in dry THF is

added via a syringe, followed by 3-aminopyridine (2 eq) in one portion. The flask is
equipped with a reflux condenser, purged again with N for 5 min and the reaction

mixture is refluxed overnight. The reaction mixture is cooled down to room temperature
and the solvent is evaporated under reduced pressure. The residue is washed with water

(x2) and triturated with methanol to afford compound 38.

3-[2-morpholin-4-yl-6-(3-pyridylamino)-4-pyridyl Jbenzaldehyde (39)

Compound 38 was suspended in wet acetone and p-toluenesulfonic acid (0.2 eq)

was added. The reaction mixture was refluxed overnight, then concentrated under
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Carboxylic acid 29 (1 eq) is suspended in DMF. Et3N (2
eq) and the desired amne (1.3 eq) are added,
followed by EDC (1.2 eq) and HOAT (1.2 eq). The

[ ' [ t at. t.enperature for
rERREh ooy, TR gl v leBfla N, IR, et ot
afiotcdhthetdedeed aldehydes9.due is purlfi ed by preparatory
HPLC obt ai ning the desired product 30. The above
conpg dscn.b dfledfurther V|asnthet|c
net Hed&HBe! Ar3rryridylamine, avli methgr

‘ 7 | i 4
gg???ga%y%rggbggg%b gé}rmﬁﬁdr ogenat | on c@ﬁel %{lt%ﬂéné%ﬂ: 3eq)is

aéqlﬁ;ﬁ dmpmseevmhmsynngn‘ tTthe Iteanttﬂinyﬁﬁxtu&UIShstﬁﬁedl\ht rob@¥otemperature
d/ C 50Pd/ Li.ndl ar al Nitrile 24 can be
OV%‘&%& ?ﬂchaﬁ5 YDy WRtET- ¢ dhaiad 69+§ Rhgs¢ foexracted repeatedly with

E#@ino rr’ﬁhmxbirgamcr extiadisnare 2blledted andl RREYOR,EE,). WHvEFbrS@$h of the
be functionalized further capping with car boxyl ic
selyprisundsn rodiced pressurer andupurificationihyateverss phasen pleptdatcp HPLC,

to ord a variety of 4-am nonethyl
su‘gifi Qﬂ)g‘dn%é% m di nes. 15 Exanple 165 6-Substituted
Pyr i SubstitydntCAAPPoRNELH BNRad! BYIRakiRd PRhd | PRable CARRRes in the
subj ect to synthetic nodifications after formation ?

Karevaogel stap, |ampé¢wlyad@cnbm nThesersubstratds, @eed oBto dadimited to

ajkmg%l‘é (f%dzfggpy Cgﬁg @gﬁh%{ rﬁu ch%u tteéﬁgﬁ%r h?tglé)am&atlc heterocyclic

aﬁi:lahplmtﬁ alddigdaq fe fpﬁtticu&i‘ OgiiDsBiatedt f&lfé’ﬁyﬁ@etﬂl'dél%fdek X41, n=1) and
or

r ed {o hydroxyneth or used as a handl e
PzawgPWém& chydes dhb n= 52;411 low azoes 10 4@Bp®INds such as 42 in which the

7 0 i | ne
R AR 0 TR R o P B, s §ndls” o o 2
2 parbeispaotn engho8a in Nchdded 7.CHO 0/ 1- 0 H2I\IxN O O OO0
~O Et O NH DDQ NH 30% NaOH NaCE Ett OH N -N CH3 \ N

Et OH cHO

O O
O O
EtO OEt

EtO/U\/U\OEt * Knoevenagel ( l \

n

n=1,2 = I
41 N\ | 42

X

Scheme 7

Example 166
PI3K Assay Procedures

Method 1: Homogenous solution phase assay

Compounds to be tested are dissolved in DMSO and directly distributed to
384-well flashplates at 1.25 pL per well. To start the reaction, 20 pL of 6 nM PI3 kinase
are added into each well followed by 20 pL of 400 nM ATP containing a trace of radio-
labeled ATP and 900 nM 1-alpha-phosphatidylinositol (PI). The plates are briefly
centrifuged to remove any air gap. The reaction is performed for 15 minutes and then

stopped by the addition of 20 pL of 100 mM EDTA. The stopped reaction is incubated
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34 035/ 1 OO/ OIf O HN\ N N Cs2C33, Pd(QOAc)2 N
NH N-Phenyl triflamde | BINAP, THE \ N~N~ Et 3N, DMAP,

WO 204418365 C overnight 1 / N ~O CH2Cl 2 36 O 37PERNS2003037294
Op 38 U:P HN\ NHNINp-TsOHIl L ND BAIHI N
Acetone, H20 (] 2NNLNT F NN CHO 39 40 OH Schene 6
Di et hyl 2-f(3-fornyl phenyl ) net hyl enel propane-1

\%"qg aﬁt f3[8) 1%%@%2&1% ﬁgbsgﬂl aﬁ bﬁ'lﬁlgebay g)?drgﬂi?%?)lnﬁgf ction to the

suafide df tﬁd)ﬂdlshpﬁda UYhd)hqxﬁdilﬂith@wéﬂs is then vaskedreiady, @ad 1'he labeled
The flask is. equipped with a Dean Stark trap and

eq) .
S‘{bﬁ%at\? sadatgctd with soimtallation cavntinged over ni ght. The

t t ed down to roomtenperature,
Mre% ejd%vme{yh SHlePhésgg%%gg , sat. ag NaHCG3, brine,

an d This edethddds Sovhilarnto Mzaﬂmda b ossaestdthat deer lipﬂd substtate (1-alpha-
p@%ﬁ%ﬁﬁyﬁg@s&%}w giﬁstp 'q%g]grgél étf 221 cljggtlrlgslggllifﬁyﬁa%é ?%c(u%gtleg on flashplate at

roofnt tn a?é Qt}iﬂf!s e’ night RECAIW rfﬁ$ h; rdl@ NebREAPAY eblilld by hydrophoblc

3-dio The sol uti on oduct 32 in toluene
infaraotionhie thwr ewfaceief ﬁxeaﬂashldatp |Unbbuhd substiate ig ﬂans#@hesdealway On

oy Ba g DAL B kel P et a8 20 e of
4GP AP ob Ahigfho X ER1dbBlel oL HRIXCSmBY B0 bt Hdabh tdkether with

Dean-Stark trap, then cool ed down to room tenperature,
engaimiseadvi T tosthe hpaiqccraéﬁdqo:lates 15he plates, arehdeflly pendrifuged to remove

Na2S04) Pro uct. 33 urlf dfurt

RRFE Vs s el B M ot 15 cthon S Hopped by
adﬁ@ﬂri@@@:ﬁﬂpgﬁ PO mMERIYTA or by immediate plate washing. Phosphorylated
4- ( 3- 3-di oxot an- 2- yl)gphenyl)-6 nmor phol i n- 4-yl - 2- oxo

lipidsu atqwgsegtsglwmanmn alaefr gwiingt e (34) A dry round

bot t r )

POt op 88@@&@ e;@{agga‘i'es""l f$ 9 >{9,SEEJ,£J{*9,r §‘{‘§3 '\??,l $7.88) 61-64, 68,
TeaopT%Ea, 82,558 L8P, &18,Nd P, ﬂhleriZBDllfzﬂwmd H3-156 displayed an ICs
vacil?é g? l)égsm thgrll 38 uM with respect to PI3K when tested in the homogeneous solution

assay (Method 1), as described above. The compounds of Examples 20, 21, 23, 47,
55-60, 62, 63, 65, 70, 71-75, 77-95, 97-120, 122-125, 127, 129, 130, 133, 137 and
143-155 displayed an ICsq value of less than 20 uM with respect to PI3K when tested in

the one step solid phase assay (Method 2), as described above.

It should be understood that the organic compounds according to the invention
may exhibit the phenomenon of tautomerism. As the chemical structures within this
specification can only represent one of the possible tautomeric forms, it should be
understood that the invention encompasses any tautomeric form of the drawn structure.

It is understood that the invention is not limited to the embodiments set forth
herein for illustration, but embraces all such forms thereof as come within the scope of
the above disclosure.

While the preferred embodiment of the invention has been illustrated and
described, it will be appreciated that various changes can be made therein without

departing from the spirit and scope of the invention.
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5 hydrochloride (1.2 eq) is added, followed by
conpound 33 (1 eq). The reaction mxture is stirred at

WO omaissaper at ure overni ght. The solvent is reP@/Es2003/037294
under reduced pressure and water is added to the
residue. The solid thus obtained is filtered, washed
wth water and dried, to afford crude 34 which is

used i -\ her (fication. . . .

4 (378 iRaBREls 5 68 tOhty Wi B oM iBborR o applege i

claimed areefinal 4s3BYlow& Substrate 34 (1 eq) is dissol ved

in CH3CN. DDQ (1.2 eq) is added. The reaction mxture

is stirred at roomtenperature qverni ght. The sol vent

i s evapor %‘H’E‘poélﬁg]hﬁﬂgggfegé’f“'&%]é?burifi ed by col um

chromat ogr aphy on silicagel (10% MeOH in CH2C12) to

obtain the desired ester 35, wich undergoes

hydrol ysi s and decar boxyl a§i on t o 36 under conditions

simlar to the ones previousyy éstribed for conpound

20. 15 N._N

4-(3-(1, 3-di oxol an-2-yl) phenyl\f) -6-norpholin-4-yl -2-

d 1 trifluorometh 1 sul fonate¥W37) The title conmpound

is prepared follow ng the sapg procedure as the one

used for conpound 9, describéd above.

14- (3- (1, 3- D oxol an- 2-yl )Ehenl ) - 6- nor phol i n-4-vl (2- pyr

i dyl PT asgereelsomaen itantqed) phamaseytinallyl docdptable s4lggister, or prodrug
' and kept under N2 atnosphere is charged

ﬂ%ﬁé@&@% (1.4 eq), Pd(CAc)2 (5 nol %, and

fS—(-)ﬁ)@lsaeae%gommg&@.coﬁﬁlgn{gc&sk ifS pur geg \é\ﬂ%t?l N2)

or about  &- nd a s iop_of, c oun eq

i dry T s sl st oo by

3- ami nopy2)di neusBust) or uhs@RERRAT & @g 15@&21,1‘! ask is

equi pped with a reflux condenser, purged again with N2

for 5 mn(@nd suhstifgedarivpsulBgtuied€onCe-dliynykf | uxed

- overnight. The reaction mxture js cooled down to room

tenper at uk®  asbstiiedQsupsthstitwedaribor at ed under

reduced py@#ssu : [ ks Hash i wat er
(x2) and g?itu?‘%ﬁ%ﬁ%ﬁ%ﬁ%ﬁg&ﬁ% to %Ltl%ﬂr compound
38. (6)  substituted or unsubstituted heteroaryl;

3- (25or phal | p- 4- vl - 6- ( 3- pyr.i dyl am no) - 4- pyri dyl ] benza
Idehﬁosgggiéﬁm%g?%‘ §8’%§§1g§lfspended in wet acetone
and p-tol ggnesyhfeiiigkacid (0.2 eq) 30 was added. The
reaction m xture was refluxed overnight, then
concentrafBdd uMN&¥)-, 96 WO 2004/ 048365

PCT/ US20023Y037 I @GHSE 6 3R\ ke. The residue was
triturat eaa)vvi tﬁ(&gﬁ"')é{‘ﬁtg# é&gﬁa?wa? ér and MeOH to
afford thendesiged al dehyde 39.
{3-f2-norpholin-4-yl-6-(3-pyridylamno)-4

-DVri dyl ] PHeny3¥met han-1-0ol (40) Al dehyde 39 is
suspended(é n THE.and DI BALH (1.6 N solution in THF, 3
eq) is gdde df opwi se via a syringe. The reaction
m xture i€)stirSQ@d, at room tenperature overnight, then
guenched with water. .The aqueous phase is extracted

r epeat edl&)witﬁ:(R% &> ande organi c extracts are

col l ected and drj/ed\¢Na2SO4). Evaporation of the

€) —~
wherein R1X, R2%, and R3X are selected from the group consisting of
(@ H
(b)  substituted or unsubstituted C;-Cg-alkyl,
(©) substituted or unsubstituted C,-Cg-alkenyl,
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sol vent under reduced pressure and purification by
reverse phase preparatory HPLC, affords conpound 40.

WA 0SkEss3 t uents in position 6 can be varied uBCTIYS2003/037294
sui tabl e al dehydes in the Knoevenagel step, as
previously described. These substrates need not to be
limted to aromatic al dehydes. The synthetic route

can be extendegyto Q@&sﬁﬁﬁ@d&!@fsﬁﬁsﬁtﬁ@d@é—@%yﬁﬂn 1, and

al i phatic al dehydes. In particular, subStitute

phenyl acet al delgydes sqihiitutéd-dpundtitituted aryl,

3- phenyl pr opi onal dehydes (41, n=2), allow access to
conpounds such (fgs 4substtutpd erpmspkstingedhaseropyalyled
aromatic groupgdys || AWl core. by a
singl e carbon gé) a 5%@2%‘%‘@%@?%@%@@ gééfgrg ﬁ%’&ﬁr‘fin
Schene 7. mnis 0, CHD30o4HN \ N o O + Et O CEt Et O CEt

Coen B b el T

I—lormgenoua)solp_lt’i on phase assay Conpounds to be tested
are dissolved in DVSO and directly distributed to
384-wel | fdashibstibredgr %S%tlmtﬁfbélw%faﬂﬁylﬁo start the
reacti on,( 0 qu\@ng nM P13 ki nase are added into
each wel | “Wol |0 y 20 pL of 400 nM ATP containing a
trace of rpdi opds, | abel ed ATP and 900 nM

1- al pha- phosphatidylinositol (Pl). The plates are
briefly €8ntri®RYeahd o renove any air gap. The
reaction |s§ per ped for 15 mnutes and then stopped
by the adartio 20 tL of 100 nM EDTA. The st opped
reacti on wheteincRibas Hobr G97,-4#RyR2004/ 048365

PCT/ JS2003/ 037294 . over ni ght .at to allowthe lipid
subs éstsgigetc%?aﬁ%%ﬂﬁygrﬂ%?‘g’ﬁﬁ%geﬁnter action to the
surface of\t he_fl I i ljaguid in the wells is
t hen vvashéla a\/\%‘{]/),sg%n cf%hlgmllbasggﬂteedoaqyfsubst rate is
detect ed @)t h abistifutdd tunebstikd AddGoaryEbh@d 2: One
step sol i&}phas%ﬁassay 5 This method is simlar to
Met hod 1 &Xceptubshiztedigsamsybstitnted heserpestelylyandal pha-
phosphatb@d¥el RO #Rlotou I i ssolved in a coating
buf f er gnlg 1!lencuf‘)ﬂa%g oéir?scfoﬁiglé‘ﬁﬁp%%e at

(1)  substituted or unsubstituted C;-C¢-alkyl,

)  -NRIW,R2W), and
I

N
gl )
o
wherein R1W and R2W are selected from the group consisting of
@ H

(b)  substituted or unsubstituted C;-Cg-alkyl,
(c) substituted or unsubstituted aryl,
(d) substituted or unsubstituted heterocyclyl, and

(e) substituted or unsubstituted heteroaryl, wherein R1W and
R2w are not both H;
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roomtenperature over night to allowthe lipid
substrate to bind by hydrophobic interaction to the
waetaessedf the flashplate. Unbound substrate PET/UR®N3/037294
washed away. On the day of assay, 20 gL of 6 nM P13
ki nase are added into each well followed by 20 L of 10
400 nM ATP contai ning trace of radio-I|abel ed ATP.
Compounds d toget her with. enzyne and ATP to
the I pi d?ﬁéiﬁl%geﬂﬁﬂ%m ‘?g‘PHB"B’FSé{% Are brietly
centrifuged to(denoug., any air gap. The reaction is
perfornmed for two to three hours. The reaction is
st opped by adtht i orNBF- 20 gL of 100 nmM EDTA or by
i medi at e platg:masgLng. Phosphoryl ated lipid
Substrate is d Qected’mﬁth scintillation counting. 15
The compounds @) Exa&@les 1la, 13, 19, 34-49, 51-583,
55, 57-59, 61-%/)1, G?SO 71-d76, 79, 81, 82, 85-87,
89-91, 118, 119/ 121-2A2%9 124 and 133-156 di spl ayed
an | G50 val ue(fyf Ia§g?;han 20 Mwith respect to P13K
when tested in the honbgeneous solution assay (Method
1), as descri betlemhoReis Hbesubstifesdrod smafbstatsdnilied g26hp; and
21, 23, 4§w.55-60, 62, 63, 65, 70, 71-75, 77-95,
97-120, 183 isssleciedrony thy greuptonsising 987 and 20
143- 155 di spl a@d aH,ICSO value of less than 20 Mw th
respect to P13K when tested in the one step solid

phase assay (M®hodsubptituied eramsyhsiaiedBpte-aliyl, shoul d
be under st ood at t ani ¢ conpounds according to
the i nvention Ect|i131y 'é&ﬁpg{stq” t he phenonenon of

tautoneri sm AQ)t he-COdIHcal structures within this
specification can only represent one of the possible
tautomeric for@s, itOBA®und be 25 understood that the
i nvention encoppasse By, tautoneric formof the drawn
structure. It tS un ood that the invention is not
limted to thewherbindR st os€f-Cierllh; anldarie0nl,fopl;
ilTustration, but enbraces all such forns thereof as
comeWitthe pravire habphenX iy Qe thewoV ds gnbsitwed oe unwhistimited aryl,

: L Een f t ' ntion S en )

Rt e R SRR IRl or S UE B oo o
td hat withr ﬂm??prmhan ghst oslienbew g&d %b@ﬁbl?i@hﬁéﬁ@%olino, 1-oxido-
eparting fromthe spirit and scqope of the jnvention, ]
thicgo 128’@4/10@8?3 8 1petphkinm (Ipear At Nisebwiied pisrazino, Ry is

i i AR - . p .y Qr. .

T I -
piperapivanat Welacatyl(alkanofybofrli k@3 lcarboRhtonys) pife2adio, Mnd W is NH, then

|
Y(ls)not hydrogen, alkyl of 1 to 3 carbon atoms, cyclohexyl, phenyl, chloro-phenyl,

carboxy-phenyl, carbomethoxy-phenyl, or pyridyl;

with the prdviso that when W is morpholino, thiomorpholino, 1-oxido-
thiomorpholino, 1,1-dioxido morpholino, piperazino, or N-substituted piperazino, R, is
morpholino, thiomorpholino, 1-oxido-~thiomorpholino, 1,1-dioxido-thiomorpholino,
piperazino, or N'-[acetyl(alkanoyl of 1 to 3 carbon atoms)]piperazino, and X is a direct
link, then Y is not phenyl, substituted or unsubstituted C1-C6-alkyl, or
1-oxidothiomorpholino; and

with the proviso that when R; is phenyl independently substituted with one to five
substituents selected from hydrogen, cycloalkyl, heterocycloalkyl, halo, nitro, amino,
sulphonamido, or alkylsulphonylamino, R, is hydrogen, haloalkyl, alkyl, or halo, and X is
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or a stereoi somer, tautoner, pharmaceutically
acceptable salt, ester, or prodrug thereof, wherein Y

WO 2008048363 ed fromthe group consisting of (1) PCT/US2003/037294
substituted or unsubstituted C 1-C6-al kyl, (2)
substituted or unsubstituted C2-C6-al kenyl, (3)
substituted or unsubstituted C2-C6-al kynyl, (4)

Ntomet % i lfstlal BE huphitod pererpivl of SRt 6 pRubstnted

heteraehelyl.t ut ed heteroaryl; X is selected fromthe group
consisting of (1) a direct link, (2) -N(Rx)-, (3)
-(CHg) m X, RBx)-N(R.x)-, (4) -0-, (5) -S, (6)
-SO- 2 (7)Fhe eppoundgf claimpwhergik) - and 'n -N N (9)
\ - - Jyaegeiig B Bi e selected fromthe
grou%ons‘?s‘%?ﬁ%% %‘{ug)acgglsl f%&gubstitut ed or
unsubstit (Med eabstpited erunsubstigytedGipéisrallatled or
unsubsti t yt.ed - (6-al kenyl , . -9 2004/ 048365
PCT/ uszoo&)o:e?é tl“’(t%f; Ofs‘HEB‘?%t’{flE?‘gﬁvafr unsubst it ut ed
C2- C6- al kygy! , ﬁ@i‘ﬁé@&d&%sﬁ%&fh&&%k‘ﬁﬂ%}i ed aryl,
(f) substiyjt)ut e(SJI or1 unsubstituted heteroc é%lyk/q (9)
substi tut é) or substitibest ortunselsstinsedhasenogtyl; and mis 0,
i s _sel ected fromthe group

1, 2., .3, ~ R
consP(sltsisﬂgétS‘fﬁo?’lt}w BLOUPSPRLRR 9L ut ed or unsubstit ut ed
Cl- C6- al kyl),  adirect link,

@ NRWX:-,

(3)  -(CHp)y-C(R2X, R3%)-N(RI¥)-, and

@ ./

b

wherein R1X, R2X, R3X are independently H or substituted or unsubstituted
Cl-C6-alkyl; and

W is selected from the group consisting of

|
N
R4w ___(_ j
\, ,
wherein Z is -O- or -NRZ-, wherein R4W is - H or substituted or
unsubstituted C;-Cg-alkyl.

3. The compound of claim 1, wherein
Y is selected from the group consisting of
¢)) substituted or unsubstituted heterocyclyl,
(2)  substituted or unsubstituted heteroaryl;
X is selected from the group consisting of
(1)  adirect link,
@) -NRII)-,
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(3) -COOH, (4) halo, (5) -ORIt, and (6) -NRIt,
wherein Rt is Hor ClI-C6-alkyl; R2 is selected from

W0 bw4gessep consi sting of (1) substituted or PCT/US2003/037294
unsubstituted aryl, (2) substituted or unsubstituted
heteroaryl, and (3) substituted or unsubstituted
heterocyclyl; and Wis sel ect ed fromthe group

i sti f tuted
G oesal kgl (SRR o Cand B ( (3) L.,

Z' (CHZ)r wher eidfy and R2w are selected from the
group cong4)sting ®f/ (a) H, (b) substituted or
unsubstituted Cl- C6-al kg{ substituted or
unsubst i t WhEEeimRYT, RFEGR ’%msndepmcbdﬂnﬂ omsibistituierLor esubstituted
Qi gilkelyshd! , and (e) substituted or unsubstituted
heteroaryl V\herel n RRw and R2w are not both H;, -100
VO zmtb/s(éxha&ﬁa&d?ﬁ:ﬂ}ielgsam&!n@ﬁﬁa@éf Zis selected from
the group consisting of (a) -0-, (b) -NRZ-, (c) -S,
(d) -SO, (e) -S2-, and (f) -CHz- vvhereln RZ is H
or substltut ed or unsubstltut el al kyI group; and Row
is selected fromthe group4g;qn]§ ting of (a) H (b)
substituted or unsubstitut®edTCl-/C6-al kyl, (c)

- COOR5w, z

wherein Z is -O- or -NRZ-, wherein R4W is H or substituted or
unsubstituted C;-Cg-alkyl.

4. The compound of claim 1, wherein
Y is substituted or unsubstituted aryl;
X is selected from the group consisting of
(1)  adirect link,
@  -NRX)-,
(3)  -(CHp)p-C(R?x, R3%)-N(R¥)-, and

4) __/

2

wherein R1%, R2X, R3X are independently H or substituted or unsubstituted
Cl-CG-alkyI; and

W is selected from the group consisting of

|

N

“t,

4

2

wherein Z is -O- or -NRZ-, wherein R4W is H or substituted or
unsubstituted C;-Cg-alkyl.

5. The compound of claim 1, wherein

Y is substituted or unsubstituted alkyl;
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(d) -CONH2, (e) -ORSw, and (f) Nsw, wherein RSwis H

or Cl-C6-alkyl; and r is 0, 1, or 2; with the proviso
wao bat/oydsen X is 0, then Y is substituted or PCT/US2003/037294

unsubstituted aryl, substituted or unsubstituted

het erocyclyl, or substituted or unsubstituted

heteroaryl; with the proviso that when Wis

nor p [ j [ :4+d-0xi do- t hi onor phol i no,

1,1-g?%i?ggbag?gﬁ@F%ﬂg&(%?%gﬁgfﬁho, or N-substituted

pi per azi n¢l) R2aidirectriinkphol i no, t hi onor phol i no,

1-oxido-tgionnpﬁ£qLino, 1, 1- di oxi do-t hi onor phol i no,

pi perazin ) or” -[bmetyl(alkanoyl of 1 to 3 carbon

at ons) | pi (Br az HOH,)ATRY, R¥)NIR™Mhaad Y is not

hydr ogen, al kyl o to 3 carbon atons, cycl ohexyl,

phenyl , chl or o—plenyN— carboxy- phenyl,

car bormet h@Ry- pheny/ or, pyridyl; with the proviso that

when Wis r phgl | i onor phol j ng, _1- oxi do- .

t hi onor phg'gg’i‘?g“f Rhli’ ?&é’l ]%% Golok P?ﬂdSP‘i?Y]BI, onubsttyted 9 ungbstituted
CNGyablsitly andt ed pi perazino, R2 is norpholino,

t hi onor phol i no, 1-oxi do-t hi onor phol i no,

1, 1- & eelested Kroonthegholn coosisting pfer azi no, or

N -[acetyl (al kanoyl of 1 to 3 carbon

atons) ] pi perazino, and Xis a direct 1link, then Y:is

not phenyl, substituted or unj‘ﬁbst ituted d-C6-al kyl,

or 1-oxi dot hi onor phol i no;_samt Erth t he proviso that

when R2 is phenyl indepen&%niﬁg substituted with one

to five substituents sel ected®from hydrogen,

cycl oal ky t y&h oal k _hal.o, .nitne, .anno, .

sul phonam 8?ﬁb§f§ Ky sg+pﬁ§%31§w¥%%9 gl i § ﬁbd?oé@%@unmi‘”
upsHbHHIRG IC1-Gd-#lyl. or halo, and X is -101 WO

2004/ 048365 PCT/ US2003/ 037294 NRb, then Y is

substi t ut or unsybstjtuted heteroaryl or substituted
or uﬁsubsf%%?ﬁqﬁPunHQEE#HE§CW@P3HQ. The conpound of

cl ai gy | Yol / fromthe group
Mid sel ey ﬁé()ﬁli)thes 82{) \%@xlxs?s’ﬁg@ dr

consi sti ng of ituted”or unsubstituted
Cl- Co-al kil), {ubptitstedsirunsitbstituted hetesodysiyilt ut ed aryl ,

3) substjtuted,or unsubstituted heterocyclyl, and
§4§ substézﬁ ut e%]‘bBtilt“%ﬁ-é’ﬁb‘gi‘%bF%?l@g br‘?éetr%?/yl y Xis
sel extiﬁgelédwmr&heh@g@u?c&%ﬁh bkng of (1) a direct
link, (2) -N(Rx)-, (3) -(CHJni C(R2x, R3x)-N(R x)-,
and (1) a direct link,
2  -NRX)-,
(3)  -(CHp)y-C(R2X, R3%)-N(R1X)-, and

) —/

>

wherein R1%, R2X, R3X are independently H or substituted or unsubstituted
Cl-CG-alkyI;

R; is substituted or unsubstituted aryl; and
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-N N (4) v wherein R x, R2x, R x are independently H
or substituted or unsubstituted Cl-C6-alkyl; and Wis

W@ 200e0¥8365 from t he group consisting of RAw~-N PCTHIS2003/087294
Zis -0- or -NRz-, wherein RAw is H or substituted or
unsubstituted Cl-C6-al kyl. 3. The conpound of claim 1,
wherein Y is selected fromthe group consisting of
(1) sybstituted or unsubstituted heterocyclyl, (2)
substituted or unsubstituted heteroaryl; Xis
sel ected fromthe group consisting of (1) a direct
link, (2) -N(Rix)-, -102 WO 20@4/ 048365

PCT/ US2003/ 037294 (3) (CH2) R3x) - N(RI x) -
and n -N N (4) ~--~vvhere|nﬁ R2x Rix are
I ndependently H or substitute unsubst i t ut ed

Cl-C6-alkyl; and Wis selected frdmthe group
consi st i ngvhefein RAyvQ@- ovhditki n Z is -0- or -NRz-,
wherein RAw is H or substituted or unsubstituted
C-Cg-alkyl. 4. The, ¢ nd.of .claiml1, wherein Y is
subst'i t ut egpmaﬂ%%fo ’E?tuled"hﬁm X is selected from
the W@@ﬁbéﬁ%‘c@déiﬁrﬁﬁbﬁftuteééﬁyla direct link, (2)
-N(RLx) -, (3) -(CH2)m C(R2x,” 'R3x)-N(Ri x)-, and

X is selected from the group con81st1ng of

(1)  adirect link,

@ -NR™-,

() «(CHp)y-CR™ R™)-N(R™)-, and
/N

4) —

wherein R, R, R* are independently H or substituted or unsubstituted
C;-Cg-alkyl;

R, is substituted or unsubstituted aryl; and
Wis

)
Z 2
wherein Z is -O- or -NH-.
8. The compound of claim 1, wherein

Y is substituted or unsubstituted alkyl;
X is selected from the group consisting of
(1)  adirect link,
2  -NR™-,
() ~«(CHp)y-CR™ R¥™-NR™)-, and

4 n__/

wherein R, R*, R** are independently H or substituted or unsubstituted
C;-Cg-alkyl;
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n N (4) \--/ -N wherein Rx, Rex, Rix are
i ndependently H or substituted or unsubstituted
W@100@0483bkyl ; and Wis selected fromthe groupPCT/US2003/037294
consisting of RAWMN L) Z wherein Zis -0- or -NRz-,
wherein R4w is H or substituted or unsubstituted
C -C6-al kyl. 5. The conpound of claim1, wherein Y is
subs R, tib beshtiffted simatstitiiéedyBlaky! ;- 103 WO
2004/ &48365 PCT/ US2003/ 037294 X is selected fromthe
groupVéonsi sting of (1) a direct link, (2) -NR x)-,
(3) -(CH2)m C(R2x, R3")-N(R x)-, and n -N N (4)
\---/ wherein Rx, RX, Rix are independently H or
substituted or unsubstituted Cl-C6-alkyl; and Wis
sel ected fromthe group consi st¥ng of RAw (N~ Z
wherein Zis -0- or -NRZ-, wherein RAwis H or
substituted or unsubstituted -C6-al kyl. 6. The
conpound of, cl.aim 1, wh in Yis selected fromthe
group consYhefsin, 1E)fo'(‘?f)'fi]iﬁ‘bstitut ed or unsubstituted
heterocyclyl, (2) substituted or unsubstituted

hft e9oar Y The cémbsuRPdREiAd, hhARy teoghAH I cONSi sting
0]

N
NﬁéN

N

O

)
(In)

wherein Y is selected from the group consisting of
¢)) substituted or unsubstituted C;-Cg-alkyl,
(2)  substituted or unsubstituted aryl,
3) substituted or unsubstituted heterocyclyl, and
“) substituted or unsubstituted heteroaryl; and
X is selected from the group consisting of
(1)  adirect link,

@ NRX)-,

()  «(CHp)yp-C(R?X, R3¥)-N(R1¥)-, and
/N

4 /
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(1) adirect link, (2) -N(Rx)-, (3) -(CH2) m C(R2x,

R3x)-N(RI x)-, and -N N (4) \/ wherein R x, Rex, Rix
wa@e@4iossiependent |y H or substituted or unsubstPCTUSH03/037294

Cl-C6-alkyl; R2 is substituted or unsubstituted aryl;

and -104 WD 2004/048365 PCT/ US2003/037294 Wis CN1L Z

wherein Zis -0- or -NH. 7. The conpound of claim1,

wherein Y is substituted or unsubstituted aryl; X is

sel egped r .CQNSJ St | f a direct
I nk?b'( 2) %ﬁ%ﬂw O%Fa“?‘?cﬁﬁ‘?ﬂ% ?ﬂ%@i&?‘ﬂ&@) “N(Ri ) -,
and -N N (4) \--J wherein Rix, R2x, R x are

i ndependently H or substitute&,or unsubstituted

Cl- C6-al kyl; R2 is substituted orgunsubstituted aryl;
and Wis CND Z whereinYZ I)§ -0- ‘or -NH. 8. The
conpound of claim11, wherei ™ IS substituted or
unsubstituted alkyl; Xis sel\{cﬂt\‘ed fromthe group
consisting of (1) a direct

-(CH2) m C(R2x, R3x)-N(Rl x)-,ta%

» (2) _N(Rix)_, (3)

D
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"N N (4) \--/ wherein RIx, Rex, R x are independently

H or substituted or unsubstituted Cl-C6-alkyl; -105
wOD0208836048365 PCT/ US2003/ 037294 R2 i s substPCTIUSTHOD037294

unsubstituted aryl; and Wis CND Z wherein Zis -0-

or -NH. 9. The conpound of claim11, having the

formula I'1: RL Y. X\ R2Z NNc NO (II) wherein Y is

b i B AU R R e TR

unsubstltut ed aryl, (3) substituted or unsubstituted
het er ocycl yI , and 4) substit ut ed or unsubstq tut ed

het er oar ;\\lnd X | seI ect eduf rom-t mﬁ%
g~o |4C X)
"'; ;ﬂ;:;] ~J 0%%
82003/ 3
c

No4 48365 7294 10 ThQ conpound of
aim1, hawngtheforrrulall Rl Y- GH4 LR2 N\/N

o Q@f EU <I> O@
PRV

CH3

N:l—— O(\\)N O\)\CH HO/Q 5
N g N " NK\ W o N~
sadsadisndeeVs
O CONT N BT

Y @NU oy N

0]
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CNO (Il) -107 WO 2004/048365 PCT/ US2003/ 037294
wherein Y and X, taken together, are selected fromthe
w@e@yp4ssensi sting of HHHHH NNNHN N NQI/NS200M37294

~NI ~\ \ H3CG</ I /| O-N\V N NN NNHHH'CH3H

Ac HHHHHH NN NI NO NONN, :10Da < CO

OHH NNI NNNN--NNN NHHC N\ NNNN

NI\ N~JNNG HHNNHRN-iNJ Ni N N -~oyr(0 CH3 CH
N ~ 1 -

CH 313 Offe inpQuidBRaim 1, Nathn et fotita @ ©

(II)

wherein Y and X, taken together, are selected from the group consisting of

OMe H

H H
HO MeO HsCO
H H H H
H3COD/N\ OZND/N\ HOD/N\HZN\©/N\
H3CO HO H3CO
H
H H H
FD/N\ N\ H3CI>/N\ Cl N\
HaCO HsC\/\OQ HaC HOD/
H CH3 H
/©/N\ ©)\N/ ij:j/N\
H;CO N
~~H @ J@ HsCOD
OH OCH,
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~CH3 HON N1-11 JNJNN NN N j r NN ~30"~-N C
cCC QZNJN N Nomi N NH3C NN NJ H3CUN, ) IQ

WO 1@8/0¥362004/ 048365 PCT/ US2003/ 037294 11. TheCT/US2003/037294
conpound of claim11, having the formula Il: RL Y-x I
\ 2 N\/NN O (Il) wherein Y and X, taken
toget her, are sel ect ed fromthe group consisting of H
HOVE HHH\\ :0-"c NNMeO I NCI HOH3COHHHH H3CO

N~ H3CNH3C N%ﬁ‘m@/‘c\c@tﬁ %ﬁ%fg% :HHHCEB EI\N
\HOI / HC:-:r 3\ N

Y’Xﬁ&
N

(]

dn

wherein, Y and X, taken together, are selected from the group consisting of
H

H H HN— N
H3C’N\ HaCO™ >~ HO/\K\CH;; (I

OH  and NHz

13. The compound of claim 1, having the formula III:

N N
Bl R \“C
(III)
wherein R3, R4, Rs, Rg are selected from the group consisting of

1 K
(2)  substituted or unsubstituted C;-Cg-alkyl,
(3) -COORt!l,
4) -COONH,,
(5) -ORlt and
©) -NHR1t.
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NNGCG-I:- HH3C 0 HH3COH / / NH\ \ \ H3CO/ OHN

NOCH3 HHHH \\ NI \\ NON O H3CO -109 WO
wWQo0e,B38365 PCT/ US2003/ 037294 12. The conpourdI/u§2003/037294

claim1, having the formula Il: R Y,x ?22\r R2 N/N

N O (Il) wherein, Y and X, taken together, are

sel ected fromthe group consisting of H H H HNC N111

H3C-NI -1 H3CO-\ _ N~ HOCH3 NH OH and 2 13. The

TP, ThscoRpor B iy B RelEL, T TR

R4, R5, R6 are selected fromthe group consisting of
(1) H (2) substituted og, un8ebsgitBied Cl-C6-alkyl,
(3) -COORt', (4) - COONH2, NW)\WRZ

N |

N N.__N

H Ry Y
N

R4
(]
(Iv)
wherein R3, Ry, Rs, Rg are selected from the group consisting of

1) H,
(2)  substituted or unsubstituted C;-Cg-alkyl,
(3) -COORI1t,
(4) -COONH,,
(5)  -ORIt and
(6) -NHRIt,

15.  The compound of claim 1, having the formula V:

7
E I R, NIN
(]
V)
wherein R3, Ry, Rs, Rg are selected from the group consisting of
1) H,
(2)  substituted or unsubstituted C;-Cg-alkyl,
(3) -COORI,

4)  -COONH,,
(5) -ORIt and
(6) -NHRIt; and
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(5) -ORR, and (6) -NHRt. -110 WO 2004/ 048365

PCT/ US2003/ 037294 14. The conpound of claim 1, having
wo b@4fespula I1V: RS R6 HRL N~ \ NI \ R2 N MT/UBL0BBE/N037294

R3 1" RAN O (1V) wherein R3, R4, R5, R6 are

sel ected fromthe group consisting of (1) H (2)

substituted or unsubstituted Cl-C6-al kyl, (3)

- COORRE }b-gggf\)l 5) . -ORit. and ) -NHR1t. 15.
The con%%cﬁﬁd Gl g%%ﬁf&%‘%&%?&“?ﬂ%&%% aV. ) R

G NN D \H,' NI/ NNHR3 R4 NC 0 wherein
R3, R4, R5,. R6 are selected fromthe group consisting

of (1) H,%2)(2) submbisated or wulbstityled alkek i t ut ed
Cl-C6-al kydy  gah, -COR't, (4) -COONH2, (5) -ORIt,

and

4 -(CHp)¢"N(R2c, R2d),

6) -(CHz)q-N(ch, R2d)CORZ2e,

(6)  -(CHp)q-ORZe,

@) -(CHz)q-OCORze,

®) -(CHz)q-OCOORze,

® —(CHz)q-COORze,

(10) -(CHz)q-CONR2°,

(11) -CN,

(12)  -NO,,

(13)  -SO,NHy,

(14) -NHSO,CHj, and

(15) -SO,R2f

wherein R2¢, R24, R2¢, and R2f are selected from the group consisting of
(@ H,
) substituted or unsubstituted alkyl, and
() substituted or unsubstituted phenyl; and

qis0,1,2,3,0r4.

16.  The compound of claim 1, having the formula VI:

H
‘g N\fN
N
(]
(VD)
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(6) -NHR1t; and -111 WO 2004/ 048365 PCT/ US2003/ 037294
Rea and R2b are selected fromthe group consisting of

W@ 20044048362) substituted or unsubstituted al kyl PCT/{S3003/037294
hal o, (4) -(CH2)g-N(R2c, R2d), (5) _(CH2)g N(Rzc,
R2d) COR2e, (6) -(CH2)g OR2e, (7) -(CH2)q OCOR2e, (8)
-(CH2) g OCOOR2e, (9) -(CH2)g COOR2e, (10) -(CH2)q

CON NH2, (14
e R et ot e St ke, Rie.

and Ref are selected fron1the gr oup conS|st|ng of (a)

Hd ktltuted or Hbst i Lt ed aIk and
sun U| n |tuted yI gi sO,
nd Of 750 f C f .'f' c OCH2CH3

H NR2 SPHR N CD (VI) '112 V\D2004/3048365
PCT/ UB2003! 537294

)@ O, Ot e O]
OCFj 0~ “CHj o/mj/CH3 O/lYXCHya
CHs

QL5 O, O

O)J\)\CH O/U\/\ /U\

s CHs 0~ “OCH,
NH,

/J::]\o/\\/OH /J::j\o/\\/L::] /i::]\O/\T::]

0.8, CC 0,405,
) 00 2, L, 2,
I, Ay LDy, L, P
e L O, O,
Jouye
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W@200404836A | - CH3

:)O\ a' OH OH H3C \ OCCHOCHCHOH3 23 '\ O\ O\
OCFg O CH3 O~ O C(CH3) 3 PCBS2003/037294
\' 0 CH3 aOt'~~CH3 O X10ACCH - OCH3 3 NH2 OO O ( \
a\v-11\vVd4d F)aOHBr OHOHF OH ~ ~ cCN O O CF3
CO2CH3 NO02 - S2CH3 C(CH3)3 CH3 F F \ aNH2 \ -
NHSOCH 2 3 FC \\ OCH3 JO/,a CH3 -113 WO

clai i1, A2 RppREr A S Ryind g SRRREVEN oM
R8 W (VIl) V\herel n R7, R8, RI9, and R10 are sel ected
fromthe group consistingRyf g(1lRH,

wherein R2 is selected fromthe group consisting of HO
I\
I

NN N N Ry
I
N. N
Ry Ry Y
Rg \'4
(VID
wherein R7, Rg, Rg, and Ry are selected from the group consisting of

I §H
®) substituted or unsubstituted C;-C¢-alkyl,
(3) —COOR!t

(4 —COONH,,
(5)  -ORIt and
(6) -NHRI.

18.  The compound of claim 1, having the formula VIII:

Y
I
N N
R R, Y
Rg [Nj
(0]
(VIID)
wherein Ry, Rg, Rg, Ry are selected from the group consisting of
1 H
2) substituted or unsubstituted C;-Cg-alkyl,
(3) —COORI,
(4) —CONH,,
(5) —OR!, and
(6) -NHRIt,
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(2) substituted or unsubstituted Cl-C6-al kyl, (3)

-COCRit, (4) -COONH2, (5) -ORIt, and (6) NHR1t. 18.
wab@4oessppund of claiml, having the fornula WaT/US20R4/@37294

HR NNR2 ~"I R4/ RIN/NRB N O O (VIII)

wherein R7, R8, RO, Rip are selected fromthe group

consisting of (1) H (2) substituted or unsubstituted

Cl-C6-al kyl, (3) -COORI't, (4) -CONH2, (5) -ORIt, and

(6) Ri t The : [ AMJS2003(,,037294 19.

The compouns or e Rt B iak i oRRRRIE " S 12

b) NNaRL NR7/ N NO (IX) wherein Rla and Rib are

selected fromthe group_consistj of (1) H (2
substituted or unsubstiﬁﬂ ed allkyh-®Y8Y) hal o,
|

N._ N
AR, ¥
)
O
(IX)
wherein R12 and RIb are selected from the group consisting of

1) K
2) substituted or unsubstituted alkyl,
(3)  halo,

4) -(CHz)q-N(R2°, R2d),

&) -(CHz)q-N(R2C, R24)CORzZe,

©) -(CHz)q-ORze,

@) -(CHz)q-OCORze,

®) -(CHz)q-OCOORze,

)] -(CHz)q-COORze,

(10)  «(CHp)q-CONRZc,

(11) -CN,

(12) -NO,,

(13)  -SO,NH,

(14) -NHSO,CHj, and

(15) -SO,R2f,

wherein R2¢, R2d, R2¢, and R2f are selected from the group consisting of
(@ H,
(b)  substituted or unsubstituted alkyl, and
(c) substituted or unsubstituted phenyl; and

wherein R is selected from the group consisting of
I H
2) substituted or unsubstituted C;-Cg-alkyl,

(3) —-COORL,
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(4) -(CH2)g-N(R2c, R2d), (5) -(CH2)g-N(R2c, R2d)COR2e,
(6) -(CH2)q-CRze, (7) -(CH2)q OCORZe, (8) -(CGH2)q

wWOIOOR2B6s (9) -(CH2)g COORZe, (10) -(CH2)g QO=ENRRS2003/037294

(11) -CN, (12) -NO2, (13) -SO2NH2, (14) - NHSO2CHS,
and (15) -SO02R2f, wherein R2c, Red, R2e, and Ref are
sel ected fromthe group consisting of (a) H (b)
substi t ut or stituted al kyl, and (c)
substituted or unsubStituted phenyl and wherein R7
is selecté€d fre@dRIhangr oup consisting of (1) H (2)
substitut?% orvﬁgﬁggstituted G -C6-al kyl, (3)
-COCRI t, 15 4/ 048365 PCT/ US2003/ 037294 (4)
-CONH2, (5) -ORIt, and (6) wit. 20. The conpound of

gl al()gn-lllgﬂ\%&% 04/ of%%%%llg@lfé%ﬁi@%ﬁ N\M:érNeiCnN

R2 is selected fromthe group consi sting of

O

N

f
(]

X)
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HO ( OHH3C OH ~ OCH OH 3 OCHzZCHg \ O\ O
|l / 3 OCF3 O0OCH3 O-CHC(CH3)3 CH3 0 CH3 I I
WOR@HB48365v "CH3 'a OOCH3 NH2 D/ -"O, - CH | PCT/NSH03/G37294
OO0 A\ / \Wd FBr OCl OH\OHF )alH OH [/

CF3 CN LCO2CH3 [/ [/ | [ [ NO2 SO2CH3 C(CH3
[ NHSOCH C z 3 N2/ z F OCH3 ,a CH3 J

2004 /it tk3o R, R bldoRAGRIh 8272 8dD consisting of

OH /©/ OH OCHjg OCH2CH3
OCF, OJ\CH?, o)S/CHs OJ\C(CHa)a
CHj
O, O, O
o)j\/kcH3 OJ\/\CH3 OJ\OCHs
NH,
Q\O/\/OH /@O/\/O /©\O/\©

L, O 0L,
Lo .20 2, A, 2.,
i, Ly L L,

oo L O, O, O
L0, O

o\./
1

[EE
=
\]
gTI
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21. The conpound of claim1, having the fornmula Xl:
ORRg HN\Y NN/ M//N H~" NO (XI) wherein Reg
WO g00geks36i ed fromthe group consisting of (1)PEX/USRN3/037294
substituted or unsubstituted al kyl, (3) -CONHR2h, (4)
- CON(R2h) - (CH2) 2-3-N(R2h, R2i), (5) -COR2j, (6)
-C2R2j, (7) -COC1-C6-alkyl-C2H, (8) -CH2-0OC(=0O R2i,
(9) -CH2- OC( =0 NHCHR2i CO2R2j, (10) -P(=0 ( OrR2k,

(12) 75 wnors R (i3m bavfBhonhalb s 'e'

sel ected fromthe group consisting of (a) H (b)

substituted or unsubstituted alkyl, ape (c)

substituted or unsubstitut ed aryl . -118

A

\fN

ENJ

XI)
wherein R28 is selected from the group consisting of
1) H

(2)  substituted or unsubstituted alkyl,
(3) -CONHRZh,

(4  —CON(R?%)-(CHp),.3-N(R?h, R2)),
(5) -CORZ,

(6) -CO,RZ,

(7)  —COC¢-Cg-alkyl-CO,H,

(8) -CH,-OC(=O)R2i,

(9  -CHp-OC(=0)NHCHRZICO,RZ,

(10) -P(=0)(ORZk, OR2P),
CO,H
O
HO

OH
(1D OH , and
0]
N |

-~
(12) c°
wherein R?, R2, R%, R%, and R2P are selected from the group consisting

of

(@ H

(b) substituted or unsubstituted alkyl, and

(c) substituted or unsubstituted aryl.
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WO 2004/ 048365 PCT/ US2003/ 037294 22. The conpound of
claim1, having the fornmula XIl: ORRg HNN o~ N

WO bbod@0)8363 XI 1) wherein R29 is selected from t PET/YRHOP037294
consisting of (1) H (2) substituted or unsubstituted
al kyl, (3) -CONHR2h, (4) -CON(R2h)-(CH2)2-3-N(R2h,
R2), (5) -COR2j, (6) -CO2R2j, (7)

- COC C6- - 8) s - = [ 9)
o2 :g;hﬁlééfﬁ%gfﬁ%& 1=%?%(£@R\%6¥§c, oR2p)
C2H OHOH (11) OH, and I-N O1~0 Isi; "O (12
0 wherein R2h, R2i, R2j, R2k, and RRBgare sel ected
fromthe group consisting of (a) (b) substituted

or unsubstituted alkyl, ang (c) gabgtituted or
unsubstituted aryl. 23._. A QONposi ,

phar maceutically acceﬁ@fe gcart er_and an anount of
a compound effective ¥ nhi¥{ tNphosphoti dyl i nosi t ol
(PI') 3-kinase activity in a -119

N
()
(XII)
wherein R28 is selected from the group consisting of
(1) H,
(2)  substituted or unsubstituted alkyl,
(3) -CONHR2b,
(4)  ~CON(RZ)-(CHp), 3-N(R?, R2),
(5) -CORZ,
(6) -CO,RZ,
(7)  —COC;-Cg-alkyl-CO,H,
(8)  -CH,-OC(=0O)R2i,
(9  -CH,-OC(=0)NHCHR2iCO,R3,

(10) -P(=0)(ORZk, OR2p),
CO,H
O
HO

OH

(11) OH , and
O

/N
1/ \\O
(12) 0 )
wherein R2h, R2i, R2i, R2k and R2P are selected from the group consisting of
@& H,
(b)  substituted or unsubstituted alkyl, and

(©) substituted or unsubstituted aryl.

23. A composition, comprising a pharmaceutically acceptable carrier and an

amount of a compound effective to inhibit phosphotidylinositol (PI) 3-kinase activity in a
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WD 2004/ 048365 PCT/ US2003/ 037294 human or ani mal
subj ect when adm ni stered thereto, wherein the

w@oovpoesses has the formula I: RL Y-X 1 J R2 PCT/BSAN3/037294
(I') or a stereoisoner, tautoner, pharmaceutically
acceptable salt, ester, or prodrug thereof, wherein Y
is selected fromthe group consisting of (1)

B 4 50 SR A e n B s s

feubda I:t ut ed or unsubstituted C2-C6-al kynyl, (4)
substituted or unsubstituted aryl, (5) substituted or
unsubstituted heterocyclyl, and (6) substituted or
unsubstituted heteroaryl; X isuselected fromthe group
consisting of (1) a direge¥li R{2) -N(RIx)-, (3)
-(CH2) m C(R2x, R3x)-N(R Xx) -, -0-, (5 -S, (6)
-SO-,  (7) -S02-, (8) -C(RXANRNX)-, and -N N (9) v
wherein Ri x, Rex, and Rix areysel ected fromthe group
consisting of (a) H, (b) substituted or unsubstituted
Cl- C6-al kyl, (c) substitutedor unsubstituted
C2- C6-al kenyl, (d) substituted or unsubstituted

C2- Car ﬁ'slféf&}iéomer; %a%@or}{gp, %ﬂ%agéﬁi%gﬁy ggép%%%eoggl{, Oe?étég,gé‘i' prodrug

thereof, wherein

Y is selected from the group consisting of
(1)  substituted or unsubstituted C;-Cg-alkyl,

(@) substituted or unsubstituted C,-Cg-alkenyl,
(3)  substituted or unsubstituted C,-Cg-alkynyl,

4 substituted or unsubstituted aryl,
5) substituted or unsubstituted heterocyclyl, and
6) substituted or unsubstituted heteroaryl;
X is selected from the group consisting of
(1)  adirect link,
(2 -NRB)-,
() -(CHp)p-CR2¥, R3%)-N(RI¥)-,

(4) 'O_:

(5) 'S's

6 -SO-,

7 S0y,

8)  -C(R2%, R3¥)-, and
/N

) —

wherein R1X, R2X, and R3 are selected from the group consisting of
(& H,
(b)  substituted or unsubstituted C;-Cg-alkyl,
(c)  substituted or unsubstituted C,-Cg-alkenyl,
(d)  substituted or unsubstituted C,-Cg-alkynyl,
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(e) substituted or unsubstituted aryl, (f) substituted

or unsubstituted heterocyclyl, (g) substituted or
waieediossss: ut ed heteroaryl; and mis 0, 1, 2, BCT/U82043/037294

Rl is selected fromthe group consisting of (1) H,

(2) substituted or unsubstituted Cl-C6-al kyl, (3)

-000H, (4) halo, (5) -ORIt, and (6) -NHRIt, wherein

Rit is Hor Cl-.C6-al kvl ' fromthe
group consi st ?(??g ofsug%mtgﬁgéulks%%e gg%&?msubstitut ed
aryl, (2) subgf)i t utsgbstidited Bﬁmﬁ&bétitufe&ﬂeﬂéﬁic?ﬂ?ﬁf yl, and
(3) substituted or unsubstituted heterocyclyl; and W

i s selected fr@h t Hubgiteed orwrrsbsithisg beterqaryl; and

substi t ut r tituted C1-C6-al kyl, (2) N(Rw,
R2w) , andﬁ%wé)’ lcg)rbs’%?a(w)r wherein Rlw and R2w are

sel &ytiedeleetedfromethegowp consistingtdfng of (a) H, (b)
substituted or _unsubstituted Cl-C6-al kyl, (c)
substit ut@®d ofbunsubstit ut ed aryl, (d) substituted or

unsubsti oy ed siBstRG1RE VE ldubstaidd (5)Coullast i t ut ed or
unsubstituted heteroaryl, wherein Riw and R2w are not

both H 43)s ' s€0sdied fromthe group consisting of
(a) -0-, %b) -NRz-, (c) -S-, -121 WD 2004/ 048365
PCT/ US2004) 0378&4  (d) - SO,

(5) -ORI!t, and

(6) -NHRI,

wherein R1t is H or C;-Cg-alkyl;
R, is selected from the group consisting of

(1)  substituted or unsubstituted aryl,

(2)  substituted or unsubstituted heteroaryl, and

(3)  substituted or unsubstituted heterocyclyl; and
W is selected from the group consisting of

(1)  substituted or unsubstituted C;-Cg-alkyl,

@) -N@®RW, R2w), and
!

rvL )
) ]\Z.(CHz)r’
wherein R1W and R2W are selected from the group consisting of
@ H
(b)  substituted or unsubstituted C;-Cg-alkyl,
(c)  substituted or unsubstituted aryl,
@ substituted or unsubstituted heterocyclyl, and
(e) substituted or unsubstituted heteroaryl, wherein R1% and
R2w are not both H;

Z is selected from the group consisting of

(a) -0-,
(b) -NRz,
(© -S,
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(e) -S@2-, and (f) -CH2-, wherein Rz is H or
substituted or unsubstituted al kyl group; and Row is
W@ eloaois36s f rom t he group consi sting of (a) H P@)/US2003/037294
substituted or unsubstituted Cl-C6-al kyl, (c)
-COORSW (d) -CONH2, (e) -ORSW and (f) NHRS W
wherein RSWis H or Cl-C6-alkyl; and r is O, 1, or 2.

24. The COI’TpOS{ [ on_ch_ Claim 23 further conprising at
| east one additronal ~ agent for the treatnent of
cancer. 25. Th@)conpédiandn of O aim 24, wherein the
at | east one a&fli ti %ﬂ agent for the treatnent of
cancer is sel ecied Mirinotecan, topotecan,

genti t abi ne, %vggr\é RZ is IT-FBP&B%ﬁtPted%} %Hﬁ@%{eaca'lllyl group; and
| eucovorin, carboplatin, cisplatin, taxanes,

t ezaci t abRH®is selegted dpimo thehmonpoennsisting of al kal oi ds,

i matini b, anthyacycl.ines, rituximb, tanoxifen, CPT

11, and trastugdmab.™> 26. A nethod for treating a

condi tion by nagul agibetituedd ophasypstutadytj-agsikiyd] (Pl)
3-kinase activity conprising admnistering to a human
or ani mal subj @}t iACOORIYof such treatment an

effective anou of %O ound having the formula I:
RL YYXR | @FN\/ f‘]%EP(I) or a stereoisoner,
taut oner, pharggceutdravlppgacceptable salt, ester, or

prodrug thereof, wherein -122 WO 2004/ 048365
PCT/ US2003/ 037¢D4 WNHR¥g| ected from the group

consi sting of S itute nsubst it ut ed

Cl- 06- al ky! \g’%’fegﬂg’é{ s eGSR § ¢ ut od

C2- C6- al kenyl,
ris0, 1, or2.

24.  The composition of Claim 23 further comprising at least one additional

agent for the treatment of cancer.

25.  The composition of Claim 24, wherein the at least one additional agent for
the treatment of cancer is selected from irinotecan, topotecan, gemcitabine, gleevec,
herceptin, 5-fluorouracil, leucovorin, carboplatin, cisplatin, taxanes, tezacitabine,
cyclophosphamide, vinca alkaloids, imatinib, anthracyclines, rituximab, tamoxifen,

CPT 11, and trastuzumab.

26. A method for treating a condition by modulation of phosphotidylinositol
(PI) 3-kinase activity comprising administering to a human or animal subject in need of

such treatment an effective amount of a compound having the formula I:

Ry

Y,Xm)\/kz
N._N
hi
W
@

or a stereoisomer, tautomer, pharmaceutically acceptable salt, ester, or prodrug

thereof, wherein
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(3) substituted or unsubstituted C2-C6-al kynyl, (4)

substituted or unsubstituted aryl, (5) substituted or
wop®4st3ss ut ed heterocyclyl, and (6) substitup@dus2003/037294

unsubstituted heteroaryl; X is selected fromthe group

consisting of (1) a direct link, (2) -N(Rx)-, (3)

-(CH2) m C(R2x, R3x)-N(Ri x) - (4) -O-, (5 -S-, (6)

- SO Yls(s@:clb@@x%mth@ oup%ggﬁ )gFﬂ and -N N (9)

\--i vvherin R x, are selectedfromthe

group con§bsti AP SBFUteCt@l)unFPbsElﬁateCkaﬂsralkuled or

unsubsti t gyed
unsubsti t g)ed %bS@n&ié s?bsglﬁ%acfé%ﬁﬁ a%l]:g Fed or
unsubstit (R)ed QibsGfinal damphbstitute) CsaRsdliyngt,ed or
unsubstituted aryl, (f) substituted or unSubstituted
het er ocycf4)I , Sl{@)lﬂémlmmhsemteﬁaryhsubst i tuted

i s selected

het er oarylgy an |

fromthe g oupg%:bgms}'t%dt?rﬁjﬁs%sgh’(‘%h%m%%yls%t i tuted

or unsubs{6)t ut esbstitddoramkistitutddeter %-L (4) halo,
QRit, and -123 WD 2004/ 048365 PCIT/ US2003/ 037294

gs) §|1§ selégied fipm the group censistingDfCB- al kyl :  R2 i S
sel ect ed (15om£[3§e(gmﬂ’p consi sting of

@  NRX):-
() -(CHp)y-C(R%, R3%)-N(R1¥)-,

(4) —0'7
(5 ) 'S'a
6  -SO-,
(7)  -SOy,
(8  -CR?*,R3¥)-, and
/N
—N N—
(9 ) —/ >

wherein R1X, R2X and R3X are selected from the group consisting of
(@ H,
(b) substituted or unsubstituted C-Cg-alkyl,
(c) substituted or unsubstituted C,-Cg-alkenyl,
(d)  substituted or unsubstituted C,-Cg-alkynyl

]

(e) substituted or unsubstituted aryl,
® substituted or unsubstituted heterocyclyl,
(2 substituted or unsubstituted heteroaryl; and
mis0,1,2,3,or4;
R; is selected from the group consisting of

1 H

2 substituted or unsubstituted C,-Cg-alkyl,
3) -Coom,

(49)  halo,

(5) -ORIt, and
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(1) substituted or unsubstituted aryl, (2) substituted

or unsubstituted heteroaryl, and (3) substituted or
wanediossss: ut ed heterocyclyl; and Wis sel ect ePlCT/U82003/037294

the group consisting of (1) substituted or

unsubstituted Cl-C6-al kyl, (2) N(Rw R2w), and Row

(N, (3) Z (CH2)r wherein RRw and R2w are sel ected from

the grou fons%g of (a) H, (b) substituted or

unsubsti t - C6- al kyl (c) substituted or

unsubst i twhesein&lis H ori§1€lgkdlylt ut ed or unsubsti t ut ed

het d t { bstituted
et Ao o BaRLE BB S, 2 e Mot hoth H Z i s
sel ect ed (fIS omstuga ggpg&g& tﬁﬁeag%,égf (a) -0-, (b)

NRZ- , and (f) -CHz2-,
wher ei n F{Z)l s siﬂbstrtu&dbsumsubstﬁdtedmewmjdsaﬂd uted al kyl

roup; an Row, i s selected fromthe onsi stin
of (2) H,Cb) Lhlpe ¢l gF Bpusttyed B terosy G bgnd )
Cl- Girigk&¥dted frbmthe S¥hsidthl of CONH2,  (e) - ORGw, and
-124 WD 2004/ 048365 P /USZO /037294 (f) NHRS5w,

wherei n MW i sS“thEYPtG@ZPrW“HFWTe Grdeakys0, 1, or 2.
27. The hod 26 wherei n the conmpound has
an |1 C50 5 &?&Tl @‘W’ and

R — (
&) kZ.(Csz,
wherein RIW and R2V are selected from the group consisting of
(@ H
(b)  substituted or unsubstituted C;-Cg-alkyl,
(c) substituted or unsubstituted aryl,
(d substituted or unsubstituted heterocyclyl, and
(e) substituted or unsubstituted heteroaryl, wherein R1W and
R2w are not both H;

Z is selected from the group consisting of

(a) 'O'a

(b) 'NRZ':

(C) 'S"s

(d) ‘SO-,

(e) -SO,-, and
®  -CHy,

wherein RZ is H or substituted or unsubstituted alkyl group; and
R4W is selected from the group consisting of

@ H

(b)  substituted or unsubstituted C;-Cg-alkyl,

() —COOR>V,

(d) —CONH,,

(e)  —OR5W%, and
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than about 20 Min a cell proliferation assay. 28. The

met hod of Claim 26, wherein the condition is cancer.
WQ@2004/048363 hod for inhibiting phosphoti dyl i nosip@t/U§b3/037294

3-kinase activity in a human or animal subject,

conprising admnistering to the human or ani nal

subject a conposition conprising an anobunt of a

compound effecg'@ve t Qg bit  phosphotidylinositol

(PI') 3-kinase activi n>the human or ani mal subject,

wherein the comRRITRSMASHRE f@ﬁ[ Rahd RL Y'X1 R
M~NW (I) or a st er eoi soner aut omer ,

pharmaceut i cal |y @qcgps abl e salt, ester, or prodrug

t hereof, wherein Y is Sel ected fromthe group

conS|st|n of (1) substituted or unsubstituted

G - C87al k eme(clg))d @lﬂﬂ&lm 26ytveltbrein thnemiystunt hbesh IC50 value of less

&% @u@ ’a 1 t ituted or unsubstituted
ce ° ‘frf"llslﬁ"%d or unsubstituted aryl,
(5) substi t ut ed or unsubstltuted het erocycl yl , and

(6) 88bst Thehehodrof MEHPS, iiheteisl tHeeloRAMBA Y4 candferl S
selected fromthe group consisting of (1) a direct

i nk 2 N( R 3 CH2 C(R2 N( Rl x) -
(|4;1 2?)( )Alﬂé? }\?Ef?g@%@b‘;@g Oﬂtbpﬁléémw%@ﬁz@fluxna(sg)actmty in a

hmﬁan t Ghir@@Qubjeck % and

Ry b i ublegh S abict HTHE ol of et o
carhposifiup campsisisg i rm ofmount of a compound effective to inhibit
phosphotidylinositol (PI) 3-kinase activity in the human or animal subject, wherein the

compound has the formula I:

Y,xm)\rRz
NN
T
W
Y]

or a stereoisomer, tautomer, phérmaceutically acceptable salt, ester, or prodrug

thereof, wherein

Y is selected from the group consisting of
(D substituted or unsubstituted C;-Cg-alkyl,

2 substituted or unsubstituted C,-Cg-alkenyl,
(3)  substituted or unsubstituted C,-Cg-alkynyl,

©) substituted or unsubstituted aryl,
%) substituted or unsubstituted heterocyclyl, and
6) substituted or unsubstituted heteroaryl;
X is selected from the group consisting of
(1)  adirect link,

@  NRM,
() -(CHp)y-CR?X, R3X)-NRI¥)-,
(4) 'O"a
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(a) H (b) substituted or unsubstituted Cl-C6-al kyl,
(c) substituted or unsubstituted C2-C6-al kenyl, (d)
W@ aegvigses ed or unsubstituted C2-C6-al kynyl, PB&h/US2003/037294
substituted or unsubstituted aryl, (f) substituted or
unsubstituted heterocyclyl, (g) substituted or
unsubstituted heteroaryl; and mis 0, 1, 2, 3, or 4
Rl is sel% gt ed éromthe group consisting of (1) H,
(2) substltut ed Or unsubstituted Cl-C6-al kyl, (3)
- COCH, (4X6)ha| OSO-(S) -ORI't, and (6) -NHRit, wherein
Rit is Hgf) - al kyl ; R2|s selectedfromthe
group consi’sti Ny f (1) substituted or unsubstituted
aryl, (2) (@ubst k 6B substituted heteroaryl, and
(3) subst |($)ut eddj{l)il bglkmt uted heterocyclyl; and W
is selected fronant heNg-roup consisting of (1)
substltut(ﬁ) or unsuafsti,tut ed Cl-GC6-al kyl, (2) N(Rlw,

and _126 WD 2004/ 048365
PCT/ Pféﬁf?ﬁ%ﬁg’gﬁgﬁ‘dgﬁ%‘ logfer) Tiomm thesgrog eonsisting 0.
fromthe group E?onsHstl ng of (a) H (b) substituted or
unsubsti tuted (i.?

C6- al k (c) substituted or
unsubstituted & yI sybgii Ei’é@% unsghstithtest Cufogalbier t ut ed
het erocycl yl , Stitu
het er oar yl , gdljel n St\':}v{ﬁgen%tdd %‘\?v%gﬁ{éedjn% %g{ﬂﬁ P Z is
sel ected from {(de gsubstituteiniwibubzguadd C,-Cg-alkynyl,

(e)  substituted or unsubstituted aryl,
® substituted or unsubstituted heterocyclyl,
(g)  substituted or unsubstituted heteroaryl; and
mis0,1,2,3,or4;
R; is selected from the group consisting of

1 K

) substituted or unsubstituted C;-Cg-alkyl,
3) -COOH,

(4)  halo,

(5) -ORI and

(6) -NHRL,

wherein R1tis H or C;-Cg-alkyl;
R; is selected from the group consisting of
(1)  substituted or unsubstituted aryl,
) substituted or unsubstituted heteroaryl, and
3) substituted or unsubstituted heterocyclyl; and
W is selected from the group consisting of

(1) substituted or unsubstituted C;-Cg-alkyl,

(2) -NRIV, R2W), and
| l‘

N

N

qw_ I

) KZ.(CHz)r’
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(a) -0-, (b) -NRz-, (c) -S, (d) -SO, (e) -SX2-,

and (f) -CH2-, wherein Rz is H or substituted or
wanadiosssss ut ed al kyl group; and Row is sel ect PdI/U81903/037294

the group consisting of (a) H (b) substituted or

unsubstituted Cl-C6-al kyl, (c) -COOR5w, (d) -CONH2,

(e) -ORSw, and (f) NHR5w, wherein RSwis H or

C1- G6- al kyl. 1 2 3Q0. A method for

treating a e{ae gW&{K@\r a&Fe qekcgdﬁtﬁ?&%‘e&m%?%}“mg of

subj ect, con'p(a)3| ng{ adm nistering to the human or

ani mal subj ect@ 7 ositipn conprisin anmount of
tiv

a compound ef f sty ?Wum%gﬂcaﬁlmow t ol
(PI') 3-kinase tivi t he ni mal

subj ect, wher el thgwclsg %?fﬁg%sn%ﬁ‘é&% nula |: -127
WD 2004/ 048365 (BCT/ usgaﬁﬁé@&mlabsumeafhéfmbci@yl MdN W

(I) or a ster %I somer,. tautoner, Phar naceut i caII

accept abl e sal &) esf@stitiged gF @amhg ﬂl@ﬂdeh@@ﬁoar}ﬁlmwhenem RV and
Rizsassexh(g(bbﬂﬂﬂjromthe group consisting of (1)

substituted or unsubstituted Cl-C6-al kyl, (2)

substi t ut &ds seleatetsfrluntthd gloap coisidthgaitkenyl , (3)

substituted or nsuttaét ituted C2-C6-al kynyl, (4)

substituted or @nsud2vi t ut ed aryl, (5) substituted or

unsubstituted pgterqgyel yl, and

€ S

(d -80-

(e) -SO5-, and
®  -CHy,

wherein RZ is H or substituted or unsubstituted alkyl group; and
RAW is selected from the group consisting of

@ H

(b)  substituted or unsubstituted C;-Cg-alkyl,

(c) —COOR>W,

(d) ~CONH,,
() —OR5W, and
)  -NHR>W,

wherein RW is H or C;-Cg4-alkyl; and
ris0, 1, or 2.
30. A method for treating a cancer disorder in a human or animal subject,
comprising administering to the human or animal subject a composition comprising an

amount of a compound effective to inhibit phosphotidylinositol (PI) 3-kinase activity in

the human or animal subject, wherein the compound has the formula I:
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(6) substituted or unsubstituted heteroaryl; Xis
sel ected fromthe group consisting of (1) a direct
WO 200k/04838) - N(Ri x) -, (3) -(CH2) m C(R2x, R3x) - NeEA/K$2003/037294
(4) -0-, (5) -5-, (6) -SO, (7) -S02-, (8) -C(R2x,
Rix)-, and -N N (9) u wherein Rix, R2x, and Rix are
sel ected fromthe group consisting of (a) H (b)
substituted or unsubstituted €1-C6-al kyl, (c)
substituted or unsubstityt® -&- al kenyl, (d)
substituted or unsubstltut eglcz C6- al kynyl, (e)
substituted or unsubstitute I () substitut ed or
unsubstituted heterocyclyl, g) substituted or
unsubstituted heteroaryl; and -128 WD 2004/ 048365
PCT/ US2003/ 037294 mis 0, 102, 3, or 4; Rl is
sel ected fromthe group consisting of (1) H (2)
subsg n -
(4) ot o e iBiad, phattfen QT piepisble, M, ey proarug
cof, vaeres- al kyl ; R2 |s sel ected fromthe group
cons,St i )a.Substituted or, unsubstituted aryl,
(2) Ysﬁg?ri%t?f{%ém&e%ﬁ%ﬁﬁgﬁlﬁ%ﬁgé’é heteroaryl, and (3)
substitut@d orsubssutzdidrtumtwidtitvedde® pCy-alkyl,; and
2) substituted or unsubstituted C,-Cg-alkenyl,

€)] substituted or unsubstituted C,-Cg-alkynyl,

(4)  substituted or unsubstituted aryl,
&) substituted or unsubstituted heterocyclyl, and
6) substituted or unsubstituted heteroaryl;
X is selected from the group consisting of
(1)  adirect link,
@  -NRD)-
(3)  -(CH)pmOR, RI-NR),

4 -0

¢y -S

6) -SO-,

(7 -S0y-,

(8)  -C(R2X,R3¥)-, and
/\

®) —

wherein R1X, R2X, and R3¥ are selected from the group consisting of
(@ H,
(b) substituted or unsubstituted C;-Cg-alkyl,
(c) substituted or unsubstituted C,-Cg-alkenyl,
(d) substituted or unsubstituted C,-Cg-alkynyl,

(e) substituted or unsubstituted aryl,
® substituted or unsubstituted heterocyclyl,
(g)  substituted or unsubstituted heteroaryl; and
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Wis selected fromthe group consisting of (1)

substituted or unsubstituted Cl-C6-alkyl, (2) N(Rw,
woRmp/o4881 Row Lf (3) ' (CH2)r wherein R w andPGRRUSHNE 037294

selected fromthe group consisting of (a) H (b)

substituted or unsubstituted Cl-C6-al kyl, (c)

substituted or unsubstituted aryl, (d) substituted or

unsubsti t r clyl, and (e) substituted or

unsubst,i t ﬁfé ’E’Z‘%’?ﬁgfﬁ‘w , wherein Rlw and R2w are not

bot hRiyis sel¢ciedsiapra thesgronp epnsistioggf oup consi sting of

(b) -0-, IB) NRZ-, (c¢) -S-, (d) -SO, (e) -SO2-, and

(f) - ( -129>WD 2004/ 048365 PCT/ US2003/ 037294

wherein RR)i s Ishb&tiﬁﬁéMdrisﬂlSsﬁdﬂéﬁCﬁ-@%ﬂtht ed al kyl

group; and Row is selected fromthe group consisting

of (a) H (QPb) sUBOH,tuted or unsubstituted

Cl-OG-aIkJ), E‘é%’ -COOR5w, (d) -CONH2, (e) -OR5w, and

(f) NHRSW “wher®rn RSw is H or Cl-C6-al kyl; and

riso, 1, org) 31.ofheaqet hod of daim 30 further

conpri si n? adm nistering to the human or ani nal

subj ect aft)l ea¥HBNe additional agent for the

treat ment yRbGARLEE H R4, -d N thod of C aim 31,

wherein the at |east oné additronal agent for the

t r eaRpeseelesteddeoms ére greusedmsisting of r om i ri not ecan,

t opot ecan, genctitabi ne, gl eevec,
(1) substituted or unsubstituted aryl,

() substituted or unsubstituted heteroaryl, and
?3) substituted or unsubstituted heterocyclyl; and
W is selected from the group consisting of

(1) substituted or unsubstituted C;-Cg-alkyl,

() -NRIV,R2%), and
I

R4W{N (CH
© A
wherein R1W and R2W are selected from the group consisting of
(@ H,
(b)  substituted or unsubstituted C;-Cg-alkyl,
(©) substituted or unsubstituted aryl,
(d) substituted or unsubstituted heterocyclyl, and
(e) substituted or unsubstituted heteroaryl, wherein R1W and
R2w are not both H;
Z s selected from the group consisting of
(@ -0
(b)  -NR%,
() -S-,
(d -80-
() -SO,-,and
® -CHy,
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herceptin, 5-fluorouracil, Ieucovorin, carboplatin,
cisplatin, taxanes, tezacitabine, cyclophospham de,

wao powgassabkal oi ds, imatinib, anthracyclines, riPCRUSHD3/037294
tanmoxi fen, CPT 11, and trastuzumab. 33. A nethod for
inhibiting tumor growth in a hunan or ani mal subject,
conprising admnistering to tPe human or ani rmlf
subj ect in needthergot ctive anpunt )
co n{a ound havi n g\’}}eﬁegﬁ ?g ¢ Srr% Ire’é g'%":SﬁHtté&/%%S\%%%‘?al@/ o and
(1) or aR$Wds sdésaimom thagioapesnsisipgofaceutical ly
acceptable salt, ester, or prodrug thereof, wherein Y
is selected fré&ht h@agr oup consi sti ngd(of (121
substituted or (wnsubskdtittLel mbalFinab& el -C -4
substituted or a:?nsubg?i tuted C2-Co- al kekylﬁ l@-130 VO
2004/ 048365 PCl¢)US200RAM94 (3) substituted or
unsubsti t ut ed g&% C6- Wﬁgl , (4) substituted or
unsubstituted aryl, —? Stbstituted or unsubstituted
heterocyclyl, and (pRrssuligiituted or unsubstituted
heteroaryl; X 1S selected fromthe group consisting of
(1) a direct |k, NHRM R x)-, (3) -(CH2)m C(R2x,

“N(RIX)-,  (4).-0z. . .S 6) -SO-, (7)
Rg)c;)z !\I((s;()-qhé‘i%el i‘i’lS,(I'sf)gﬁ§1-Cwﬂ(<vl)w}d\--j \(Nherein

Ri x, R2x, and R x are selected fromthe group
consi sting of T{sd lpr2.

31.  The method of Claim 30 further comprising administering to the human or

animal subject at least one additional agent for the treatment of cancer.

32. The method of Claim 31, wherein the at least one additional agent for the
treatment of cancer is selected from irinotecan, topotecan, gemcitabine, gleevec,
herceptin, 5-fluorouracil, leucovorin, carboplatin, cisplatin, taxanes, tezacitabine,
cyclophosphamide, vinca alkaloids, imatinib, anthracyclines, rituximab, tamoxifen, CPT
11, and trastuzumab.

33. A method for inhibiting tumor growth in a human or animal subject,
comprising administering to the human or animal subject in need thereof an effective

amount of a compound having the formula I:

PN
NN
Y
'
)

or a stereoisomer, tautomer, pharmaceutically acceptable salt, ester, or prodrug

thereof, wherein

Y is selected from the group consisting of
(1)  substituted or unsubstituted C;-Cg-alkyl,

() substituted or unsubstituted C,-Cg-alkenyl,
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(b) substituted or unsubstituted G -C6-al kyl, (c)
substituted or unsubstituted C2-C6-al kenyl, (d)

W@ aegvigses ed or unsubstituted C2-C6-al kynyl, PB&h/US2003/037294
substituted or unsubstituted aryl, (f) substituted or
unsubstituted heterocyclyl, (g) substituted or
unsubstituted heteroaryl; and mis 0, 1, 2, 3, or 4

R is sel ept edgfigsam (1) H
(2) subst Fst')ut egi or J%(Q&bstltut e%]%i%&ﬂ%%l (3)

- COOH, (4)4)hal WbstlfLﬁéd oﬂﬂsﬁbsﬁﬂﬂéﬂ f) -NHRit, wherein
Rit is HorCl C6- al iIsS'S ectedfromthe

group con§Vsti Ag SEF“te&/QWSWIB@@Mh@%Myl and

PCT/ USZOO 037 1substi t ut ed
aryl, (2) ubstg@%%BFﬁ%%r%g%lﬂ %cfl?%?rgary eteroaryl, and
(3) lebsdeletttedﬁrdnx):hegmphshslitmgeﬂ het er ocycl yl ; and W
i s select fro roup consisting of (1)

substitutkd or? H%%Fg@%rtut ed Cl-C6-alkyl, (2) N(Rw,
R2w), and ﬁow N%l&ﬁ LZ (CH2)r wherein Rw and R2w
are selec d fr conS|st|ng of (a) H (b)
substi t ut or %th'ﬁ @T@IIR >al kyl, (c)
substitut&xg nsubstltut ed aryl, (d) substituted or
unsubsti t 't’erocyclyl and (e) substituted or
unsubstit@t)ed het eroaryl, wherein Rlw and R2w are not
both H Z is selected fromthe group consi sting of

(a) -0-, (6) -SO-

(7)  -SOg,

(8)  -C(R2%,R3%)., and
/\

€) —

wherein R1X, R?X, and R3X are selected from the group consisting of
(@ H,
(b) substituted or unsubstituted C;-Cg-alkyl,
() substituted or unsubstituted C,-Cg-alkenyl,
(¢)) substituted or unsubstituted C,-Cg-alkynyl,

(e) substituted or unsubstituted aryl,
® substituted or unsubstituted heterocyclyl,
(2 substituted or unsubstituted heteroaryl; and
mis0,1,2,3, or4;
R is selected from the group consisting of

I H

2) substituted or unsubstituted C;-Cg-alkyl,
3) -COOH,

(4)  halo,

(5) -ORI!t and

(6) -NHRIt

wherein Rt is H or C;-Cg-alkyl;
Ry is selected from the group consisting of

-131-



(b) -NrRz-, (c) -S, (d) -SO, (e) -SX2-, and (f)
-CH2-, wherein Rz is H or substituted or unsubstituted
wa@bkdoyh4ggsoup; and Row is selected fromthe greCpUS2003/037294
consisting of (a) H (b) substituted or unsubstituted
Cl-C6-al kyl, (c) -COORsw, (d) -CONH2, (e) -ORsw, and

(f) NHRSw, wherein Rswis H or Cl-C6-al kyl; and

Ly AR TR e o

capi |l ari €3 i nsgbshitARNoQnsabYiNREd Bilio8SA, an@ONPr i Si ng
adnmi nistering to the human or ani mal subject in need

thereof &h ef Festifued mvhstlbﬁefhh@@npmﬂdamhw ng the
for mgh & dejec Idfran)ere %%H ang%@ﬁ aor a_stereoi soner,

t aut oner, arnaceut ble salt, ester, or
pr odr ug (ﬁer e &l Stmh@imlmsubstlmt&bﬁa@ﬁmllqﬂ; om the group
consi sti ng, of (@) ug?éf’"l tuted or unsubstituted

Cl1- C6- al k&) Mafled or unsubstituted

C2- C6- al kenyl (3) substituted or unsubstituted

C2- C6- al kynyl , 4‘(/@ ubstituted or unsubstituted aryl,
(5) substitute® o uﬁoﬁg)gst ituted heterocyclyl, and

(6) subst{X)uted or 4instbstituted heteroaryl; X is
sel ected INli‘lgl‘rglI} E?W %do lk{JEW gr%nsgliegtteid rt]'rgorr? ’Ihe group consisting of
(@ H
(b) substituted or unsubstituted C;-Cg-alkyl,
(c) substituted or unsubstituted aryl,
(d substituted or unsubstituted heterocyclyl, and
(e) substituted or unsubstituted heteroaryl, wherein R1¥ and
R2w are not both H;

Z is selected from the group consisting of

@@ -0

(b)  -NRZ,

() -S-

@ -SO-,

(e) -SOy-, and
®  -CHp-,

wherein R% is H or substituted or unsubstituted alkyl group; and
R4W is selected from the group consisting of

(@ H

(b) substituted or unsubstituted C;-Cg-alkyl,

() —COOR>5v,

(d -CONH,
() —OR3W,and
()  -NHR5W,

wherein RS is H or C;-Cg-alkyl; and
ris0, 1, or 2.
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(1) adirect link, (2) -N(Rx)-, (3) -(CH2) m C( R2x,

R3x)-N(RI x)-, (4) -0-, (5) -S, (6) -SO, (7)

WO B020483¢8) - C(R2x, Rix)-, and -N N (9) v wheP€i/msSHRnx037294

Rex, and Ri x are selected fromthe group consisting of

(a) H, (b) substituted or unsubstituted Cl-C6-alkyl,
substituted or unsubstituted C2-C6-al kenyl, -133

10 24 i R e L R

aninsal bstjedt U catiprising adnﬁlhﬁsteiibié% 'tKeUﬁLﬁﬁ’arPcBr éiﬂﬁblpﬁﬁojetcf‘ﬁﬁ?eed thereof
8éfer ocyclyl, (g) substituted or unsubstituted

wg,ay}oun’ggﬁﬁcqam@@n havipg the formula® | s sel ect ed
fromthe group consisting of (1) H (2) substituted
or unsubstituted Cl-C6-al kyl, 5 (3) -COOH, (4) halo,
(5) -OR't, and (6) -NHRIt &re(n Rit is Hor
Cl-C6-alkyl; R2 is sel evtyé %t he group consisting
of (1) substituted or unsubsgitnted aryl, (2)
substituted or unsubstituted \n/et eroaryl, and (3)
substituted or unsubstituted Weterocyclyl; and Wis

sel ected fromthe group conskﬁtl ng of (1) substituted
or unsubstituted Cl-C6-al kyl,

or a stereoisomer, tautomer, pharmaceutically acceptable salt, ester, or prodrug
thereof, wherein

Y is selected from the group consisting of
(1)  substituted or unsubstituted C;-C¢-alkyl,

(2)  substituted or unsubstituted C,-Cg-alkenyl,
(3)  substituted or unsubstituted C,-Cg-alkynyl,

4 substituted or unsubstituted aryl,
(5)  substituted or unsubstituted heterocyclyl, and
(6)  substituted or unsubstituted heteroaryl;
X is selected from the group consisting of |
(1)  adirect link,
@  -NRX)-,
(3)  -(CHy)p-OR2Y, R3-NRI%).,

@ -0,
(5) 'S'a
6) -SO-,
N -SOp,
®)  -C(R?,R3¥)-, and
/N
—N N—
) —

wherein R1X, R2X, and R3¥ are selected from the group consisting of
@ H
(b)  substituted or unsubstituted C;-Cg-alkyl,
©) substituted or unsubstituted C,-Cg-alkenyl,
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(2) N(Rw, Rw), and Rdw (N~ (3) L"Z (CHZ)r, wherein
Rlw and R2w are sel ected fromthe group consisting of

W@ 20044#836D) substituted or unsubstituted Cl- CoPel/k§1003/037294
(c) substituted or unsubstituted aryl, (d) substituted
or unsubstituted heterocyclyl, and (e) substituted or
unsubstituted heteroaryl, wherein Rw and R2w ar;e not
both H Z is sedect eghsfindd shits@bBuReE 0N StiiRE1.0
(a) -0-, (b) ﬁdgz O VD 2054 D aSp e s

PCT/ US2003/ 037294  fubstitufed oﬂﬁﬁu%sﬁ&ted al@g) -SQ2-, and
f) -CH2-, whergin i.S or substituted or
fjn)subst i tuted QSkyI S Bﬂ’ﬁeq Qfrimsubshitptedsheseroevaldd f r om

th consgstin : . ' r
ungug;?iljltout ed @ %%@Eﬁéﬁoriﬁéf&%&&%%ﬁ%m
(e) - ORSwmisfdl, %, 3NiREW, wherein Rsw is H or

Cl- C& "ﬂ ﬁé&ed@?&n tHe érélflﬁ)corfkistigé og' 35. A conpound for

use Int treat ment” of” cancers wherein the conmpound
has the fprmugg 1: R1 Y. X1 \ R2 N/NW

(2)  substituted or unsubstituted C;-Cg-alkyl,

(3) -COOH,
@)  halo,

(5)  -ORIt, and
(6) -NHRI,

wherein R1t is H or C;-Cg-alkyl;
R, is selected from the group consisting of
(1)  substituted or unsubstituted aryl,
() substituted or unsubstituted heteroaryl, and
3) substituted or unsubstituted heterocyclyl; and
W is selected from the group consisting of

¢)) substituted or unsubstituted C;-Cg-alkyl,

(2)  -NQRI¥, R?W), and
l

gL NW
3 KZ.(CHz)I"
wherein R1W and R2V are selected from the group consisting of
(@ H,
(b)  substituted or unsubstituted C;-Cg-alkyl,
(c) substituted or unsubstituted aryl,
(d)  substituted or unsubstituted heterocyclyl, and
(e) substituted or unsubstituted heteroaryl, wherein R!W and
R2w are not both H;
Z is selected from the group consisting of
(@ -0,
(b)  -NRZ,
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(I') or a stereoisoner, tautoner, pharmaceutically
acceptable salt, ester, or prodrug thereof, wherein Y
WO 2008048363 ed fromthe group consisting of (1) PCT/US2003/037294
substituted or unsubstituted Cl-C6-al kyl, (2)
substituted or unsubstituted C2-C6-al kenyl, (3)
substituted or unsubstituted C2-C6-al kynyl, (4)
substituted or %Tsubgtltut ed aryl, (5) substituted or
unsubstituted erocyclyl and (6) substituted or
unsubsti tuted K&} er c80y, ; X is selected fromthe group
consi sting of 1) aqdirect link, -135 WO 2004/048365
PCT/U82003/037 4 § X)-, (3) -(CH2) m C(R2x,
R3x) - N(RI x) - R(2)4) -@ (5) -S-, (6) -SO, (7)
-S02-, (8) - -, and n -NN (9) wherein
Ri X, Rex and therem RZssHemselﬁhtMtechM nsubstiontpd alkyl group; and

consistin b) substityted or unsubstituted
Cl - C6- al k%‘m‘s 6%15’2%‘{'%9’5‘1 tilﬁﬁ@&P&Pn%ﬁ%&ft i tuted

C2- C6- al kenyl a)( d) }§ubst|tut ed or unsubstituted

C2- C6-al kynyl, ~ (e) Substituted or_ unsubstituted aryl,
(f) substitutedbbr ARHEd priensubsiituied Gayles-gikyl, (9)
substituted or ,unsub L£d heteroaryl; and mis 0,
1, 2, 3, or 4 ‘%I |s_%t§e(? §ct’ed fromthe group

consi sting of (d1) HCONH,,

() —ORSW, and
® -NHR5V,
wherein ROV is H or C;-Cg-alkyl; and

ris0, 1, or 2.

35. A compound for use in the treatment of cancer, wherein the compound has

N
N. 2N
\r
w
@

the formula I:

or a stereoisomer, tautomer, pharmaceutically acceptable salt, ester, or prodrug

thereof, wherein

Y is selected from the group consisting of
(1) substituted or unsubstituted C-C¢-alkyl,

(2)  substituted or unsubstituted C,-Cg-alkenyl,
(3)  substituted or unsubstituted C,-Cg-alkynyl,
(4)  substituted or unsubstituted aryl,

(5)  substituted or unsubstituted heterocyclyl, and
(6)  substituted or unsubstituted heteroaryl;

X is selected from the group consisting of
(1)  adirect link,
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(2) substituted or unsubstituted Cl-C6-al kyl, (3)
-COCH, (4) halo, (5) -ORt, and (6) NHRIt, wherein
wWoRRa044088365 or Ci - C6-al kyl; R2 is sel ected fronP€TEs2003/037294
group consisting of (1) substituted or unsubstituted
aryl, (2) substituted or unsubstituted heteroaryl, and
(3) substituted or unsubstituted heterocyclyl; and W
is select %)from group consisting of (1)
substitutz or ~ ubstituted Cl-C6-alkyl, (2) N(RW
R2w) , and (3)136 -(@ D) 0d(RIA TP NPRIHLS2003/ 037294
RAw~N~ (3) 11, Z. (CH2)r wherein Rlw and R2w are
sel ected f#om t@e group consisting of (a) H, (b)
substi t ut %i) or _gl_nsubst ituted d-C6-al kyl, (c)
substitutz or unsubstituted aryl, (d) substituted or
unsubsti t y6ed hgogrocyclyl, and (e) substituted or
unsubsti t Ldf)ed h§éer oaryl, wherein Rlw and R2w are not
both H Z‘l’s setedted fromthe group consisting of

-0-, - - 5- d) -SO, e) -Sm-,
gﬁ?}l (f) Q@—Q %Zé\%iﬁ’ﬁ)’ﬁ%?is H(o)r substitl(Jt)ed or

unsubsti t ut ed | group; and Row is selected from
t he group(®ponsi st of, (a) H (b) substituted or
[ 1- C6- al kyl , -
unsu Qwsf}e}egllljk?’q Rgx, a(rjl?l I%JX a¥e selected from the group consisting of
(@ H,

(b)  substituted or unsubstituted C;-Cg-alkyl,
(c)  substituted or unsubstituted C,-Cg-alkenyl,
(d substituted or unsubstituted C,-Cg-alkynyl,

(e) substituted or unsubstituted aryl,
® substituted or unsubstituted heterocyclyl,
(2) substituted or unsubstituted heteroaryl; and
mis 0,1, 2,3, or4;
R is selected from the group consisting of

1) H

(2; substituted or unsubstituted C;-Cg-alkyl,
(3) -COOH,

4) halo,

(5) -OR!t and

(6)  -NHRI,

wherein R1t is H or C;-Cg-alkyl;
R, is selected from the group consisting of
(1)  substituted or unsubstituted aryl,
) substituted or unsubstituted heteroaryl, and
(3)  substituted or unsubstituted heterocyclyl; and

W is selected from the group consisting of
(1)  substituted or unsubstituted C;-Cg-alkyl,

(2) -NRIV,R2¥), and
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(c) -COORSw, (d) -CONH2, (e) -ORSw, and (f) NHRSw,
wherein RSwis H or Cl-C6-alkyl; and r is O, 1, or 2.
W@200404836% hod for inhibiting the proliferati onPOf/US2003/037294
capillaries in a human or ani mal subject, conprising
adm nistering to the human or ani mal subject in need
thereof an effective anount of a conpound having the

formula I: -137 WO 212004/ 048365 PCT/ US2003/ 037294 R1
Y'X~R2 1 NN W (Vlr) r a stereoisoner, tautoner,
phar maceut i cal I1§/ le salt, ester, or prodrug

t her eof , \{Berein YZs el l,ected fromthe group

consi stin |tute or, unsubpsti tuted,

G - C6- al k hel'e"g‘g‘ | o Sedeclid 0T GIRETORR paRpisting of
C2- C6- al kenyl ()(3) ppubstituted or unsubstituted

C2- C6- al kynyl, (4) Substituted or unsubstituted aryl,

(5) substitutedbbr sHetiied ofpnsybsiisuted Qctsféd glky > and
6 bstit ut t ut ed, het X
gel) ei?ez :‘rgme ?pe gFBﬁ%}%@S‘?’IQTU‘éIfSP i eclioai) a di Icht
link, (2) -N(R ,
ink, (2) -N( é&) sﬁ@ﬁtxmté@bi?ﬁlﬁhﬁtﬁ%édh (8§H§:§}é}2 "

(4) -0-, (5) (6) -S - S02-,
Ri x)-, and (e) sul stltuted or unsubst1tuted heteroaryl wherein RIW and

R2w are not both H;

Z is selected from the group consisting of

(@ -0

(b)  -NR%,

© -5

@  -SO-

()  -SO,-,and
@  -CHyp,

wherein RZ is H or substituted or unsubstituted alkyl group; and
R4V is selected from the group consisting of
@ H
(b) substituted or unsubstituted C;-Cg-alkyl,
() —COOR5V,

(d) —~CONH,,
() —ORSW,and

wherein R5W is H or C;-Cg-alkyl; and

ris 0, 1, or 2.

34. A method for inhibiting the proliferation of capillaries in a human or
animal subject, comprising administering to the human or animal subject in need thereof

an effective amount of a compound having the formula I:
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-NN (9) \---/ wherein Rx, Rex, and R x are sel ected
fromthe group consisting of (a) H (b) substituted
wo@rondssibst i tuted G - C6-al kyl, (c) substitut ePCDUS2003/037294
unsubstituted C2-C6-al kenyl, (d) substituted or
unsubstituted C2-C6-al kynyl, (e) substituted or
unsubstituted aryl, (f) substituted or unsubstituted
heterocyclyl, (g) substituteduor unsubstituted
heteroaryl; and -138 V[RQE 4 5 PCT/ US2003/ 037294
msO, 1, 2, 3,o0r4; Rl is selgcted fromthe group
consisting of (1) H (2) s Ntuted or unsubstituted
Cl-C6-al kyl, (3) -COOH, (4) lo, (5) -ORIt, and
(6) -NHRIt, wherein Rt is Hor Cl-C6-alkyl; R2is
selected fromthe group consi®Bting of (1) substituted
unsubstituted aryl, (2) substituted or
unsu [ t 3 uhstituted, or
unsuﬁi%.sﬁﬁ%ﬁ%rﬁ%f SRR pr kT UBRLH i, o proae
thelmof,grloasginconsi sti ng of (1) substltuted or
unsu tituted Cl- C6 al kyl, . (2) N(Rlw, R2w), and Row
g’sf selgctedfiony the grugicAnsdtingafd Row are sel ect ed

f r om t he gnoupsefited drigsetfstinfted CHC (dMylsubst it ut ed
or unsubstituted Cl-C6-al kyl (c substltuted or

unsubst it (Med s¥bpHtutgdir @a‘ﬂ&‘tmﬁ‘tﬁ 7+ Caralkenglibst i t ut ed
het er ocycb\,sl + @tituted or unsubstituted Cop-Cg-alkynyl,

4) substituted or unsubstituted aryl,
5) substituted or unsubstituted heterocyelyl, and
(6)  substituted or unsubstituted heteroaryl;
X is selected from the group consisting of |
(1)  adirect link,
@  -NRX):-
(3)  «(CHp)p-CR2X, R3X)-N(RIX)-,

(4) 'O'a
) S,
(6) 'SO-,
(M-S0,
® -C(R?x, R3X)-, and
/ N\
—N N—
e — .,

wherein R1X, R2X, and R3X are selected from the group consisting of
(@ H,
(b)  substituted or unsubstituted C;-Cg-alkyl,
(c)  substituted or unsubstituted C,-Cg-alkenyl,
(@ substituted or unsubstituted C,-Cg-alkynyl,

(e) substituted or unsubstituted aryl,
6] substituted or unsubstituted heterocyclyl,
(2) substituted or unsubstituted heteroaryl; and
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(e) substituted or unsubstituted heteroaryl, wherein
Rlw and R2w are not both H Z is selected fromthe
w@e@dp4ssensi sting of (a) -0-, (b) -NRZ (c) -BT/US10d)/037294
-SO, (e) -S2-, and (f) -CH2-, -139 WD 2004/ 048365
PCT/ US2003/ 037294 wherein Rz is H or substituted or
unsubstituted al kyl group; and Row is selected from
the group iShi f (a) H (b) substituted or
unsubst_itu‘ﬁggé’éi?(%g’éﬁkyl, (c) - COORSw, (d) - CONH2,
(e) Rarsseleetad frofpf the rdmBwonsistingaifn RSw i s H or
Cl-C6-alkyl; and r is O, 1, or 2. 36. Use of a
compound i(d) t hdLmanuf acture of a nmedi cament for the

treatment (2pf cab&Rited BheHEbRithBE GATRARKA has the
formula I: )I-BQI Y XRZ 11 NN W (I(;;ictggrp a’ &t er eoi soner,

t aut oner, (Bhar FEOAH, cal | y acceptable salt, ester, or
prodrug thereqgf, wherein Y is selected fromthe group
consi st i n§4 f ?‘ﬂo’substitut ed or unsubstituted

Cl- C6-al kyky (@Risyhgtituted or unsubstituted

C2- C6-al kenyl, (3) substituted or unsubstituted

C2- C6- al k| , -NHRI,

wherein R1t is H or C;-Cg-alkyl;
Ry is selected from the group consisting of
1) substituted or unsubstituted aryl,
2) substituted or unsubstituted heteroaryl, and
(3)  substituted or unsubstituted heterocyclyl; and
W is selected from the group consisting of

(1)  substituted or unsubstituted C;-Cg-alkyl,
(2) -NRIVW,R2W), and

gL )

3 . (CHy)

wherein RIW and R2W are selected from the group consisting of
(@ H

(b)  substituted or unsubstituted C;-Cg-alkyl,

(c) substituted or unsubstituted aryl,
(d substituted or unsubstituted heterocyclyl, and
(e) substituted or unsubstituted heteroaryl, wherein R1% and

R2w are not both H;
Z is selected from the group consisting of
(@ -0,
(b)  -NRZ,
© S,
(d -80-
()  -SO,-, and
®  -CHp,
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(4) substituted or unsubstituted aryl, (5) substituted

or unsubstituted heterocyclyl, and (6) substituted or
wanediosssss ut ed heteroaryl; X is sel ected fromPEEUSI008/B7294

consisting of (1) a direct link, (2) -N(R x)-, (3)

-(CH2) m C(R2x, R3x)-N(RI x)-, (4) -0-, -140 WO

2004/ 048365 PCT/ US2003/ 037294 (5) -S-, (6) -SO, (7)

-S2-, (8) - infR24 ; lect}{; nr X
wherein Ri X, R%&lgr%jz}&wlzs?lgs%eegg e u?)rg%urﬁeflﬁlekyé%)ﬁlg’ and
consi st i Ng4fs seleeted ftond the gsatpsdankistigglofor unsubstit ut ed

d - C6- al kyl, é&) gﬁbstituted or unsubstituted

C2- C6- al kenyl ,\* (d)*'substituted or unsubstituted

C2- C6- al kynyl , (b) ( ) substitated tod LshbetitutédTPSt-alkyt, ed aryl,
(f) substituted or unsubstituted heterocyclyl, (Q)
substituted or(cunsu3PORAVed heteroaryl; and mis O

1, 2, 3, 4; i S ted fromthe group
or (d?ll) [ a:él(qg)%c e
$)

consi sting of > substituted or unsubstituted

G - C6-al kyl - (5K af4) halo, (5) -ORIt, and
(6) -NHRIt, wherein Rt is Hor d-C6-alkyl; R2is
sel ected fromthe gMaR %onsi sting of

wherein R3W is H or C;-C¢-alkyl; and

ris0, 1, or 2.

36.  Use of a compound in the manufacture of a medicament for the treatment

of cancer, wherein the compound has the formula I:

Y,le/g/kz
N__N
h
W
@

or a stereoisomer, tautomer, pharmaceutically acceptable salt, ester, or prodrug

thereof, wherein

Y is selected from the group consisting of
(1)  substituted or unsubstituted C;-Cg-alkyl,

(2)  substituted or unsubstituted C,-Cg-alkenyl,
(3)  substituted or unsubstituted C,-Cg-alkynyl,

(4)  substituted or unsubstituted aryl,
(5)  substituted or unsubstituted heterocyclyl, and
(6)  substituted or unsubstituted heteroaryl;
X is selected from the group consisting of
(1)  adirect link,
@  -NRY-,
() -(CHp)p-CR?X, R3¥)-NR¥).,
4 -0
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(1) substituted or unsubstituted aryl, (2) substituted
or unsubstituted heteroaryl, and (3) substituted or
wop®dyst3ss ut ed heterocyclyl; and Wis sel ect eRlCT/D82003/037294
the group consisting of (1) substituted or
unsubstituted d-C6-al kyl, (2) N(Rw R2w), and Row
(N~ (3) Z (CH2)r, -141 WD 2004/ 048365
PCT/ US200350037284 wherein Riw and R2Ware sel ected
fromthe group cdnsisting of (a) H, (b) substituted or
unsubstltlﬁﬁ)ed €80¢6-al kyl, (c) substituted or
unsubstitld %I (d) substltut ed or unsubstituted
heterocyclﬂe an (e) substituted or unsubstituted
het er oar ylg) whec@i® 3 R2w are not both H Zis
sel ected fromthe Xglconsnstlng of (a) -0-, (b)
-NRz-, (c$ S———N(d—-SO (e) -S2-, and (f)
- CH2-, whé¥ein Rz H.or substituted or unsubstituted

al ky 1 is selected fromthe graoup
conshc, f%ﬁoﬁ’ m&%{ sﬁfﬂ? 1{? the Beur pRnsSERE ofit ed
Cl- C6- al kyl , QCIRSW (d) -CONH2, (e) -OR5w, and
(f) NHRSw, V\,hergln J—I or Cl-C6-alkyl; and risO,
1, 0r2. -142 Sibstituted or unsubstituted C;-Cg-alkyl,

(c) substituted or unsubstituted C,-Cg-alkenyl,

(d  substituted or unsubstituted C,-Cg-alkynyl,

(e) substituted or unsubstituted aryl,
§3) substituted or unsubstituted heterocyclyl,

(g)  substituted or unsubstituted heteroaryl; and
mis0,1,2,3,o0r4;
Ry is selected from the group consisting of

K
(2)  substituted or unsubstituted C,-Cg-alkyl,
3) -COOH,

(4)  halo,
(5) -ORIt and
(6)  -NHRI,

wherein R1tis H or C;-Cg-alkyl;
Ry is selected from the group consisting of
(1) substituted or unsubstituted aryl,
(2)  substituted or unsubstituted heteroaryl, and
(3)  substituted or unsubstituted heterocyclyl; and
W is selected from the group consisting of

(1)  substituted or unsubstituted C-Cg-alkyl,

() -NQRIV,R?W), and

l
N

N

4w_I

3) kZ.(CHz)r’
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wherein RIW and R2W are selected from the group consisting of
(@ H,
(b)  substituted or unsubstituted C;-Cg-alkyl,
(c) substituted or unsubstituted aryl,
@ substituted or unsubstituted heterocyclyl, and
(e) substituted or unsubstituted heteroaryl, wherein R1W and
R2w are not both H;

Z is selected from the group consisting of

(@ -O-

(b)  -NR%,

() -S-

(d -S0-

(e) -SO5-, and
®  -CHp-,

wherein R? is H or substituted or unsubstituted alkyl group; and
RA4W is selected from the group consisting of

(@ H

(b)  substituted or unsubstituted C;-Cg-alkyl,

() —COORSW,

(d -CONH,,
() —ORSW, and
(®  -NHR5W,

wherein R3W is H or C;-Cg-alkyl; and

ris0, 1, or 2.
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