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PHOSPHOTI DYLI NOSI TOL (PlI') 3-KINASE | NH BI TORS AND THEI R USE I N THE
TREATMENKEOhodsEIsR FI ELD OF THE | NVENTI ON Thi s i nventi egTaenb@ionegeneral |y
to the treatnment of diseases, such as cancer, @5 characterized by the
abnormal activity of growh factors, protein serine/threonine kinases, and
phosphol i pid ki nases. In other aspects, the (g)resent I nvention provides snall
mol ecul e 'i%ﬁT"E}:iIlSHP?W@WF% PR RIOE BYOTIPELIROSET, S@T) ArXEiiaiFeut i cal
formul ati ons cont dPH-Hg o8 THHO P A TR THEJUERE OFr E3YYERg patients with
such pharmaceutical formulations, and to nmethods of preparing such

phar maceuti cal formulations and_inhibitors. 10 BACKGROUND OF THE | NVENTI ON
Phosphot i dyli nositol 3-ki nase HIFLBIOF FEEJSIVEMTEMsphol i pi d ki nase, and a

protein serinehkhe |+ ' | ' Cel I.
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ndaced oy theag (S BbEReelof 0% STEREE ke b IpR) RafiR iR
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Fantl et al, |l 69:413-423 1992). .20 Preyiously,, studies to elucidate

t he domstt?g%fgoélﬁpgﬁe?a%‘?gﬁché’- ‘é“‘%ﬂgfq quﬁﬂsal%/fia‘@gl Bh conducted with

receptygr nutants constructggmﬁbmmwwlgﬁsductiQn of PI3K, or
y a P13K I nduc

by constructing nutant oncogenes to stud i bl e oncogeni c
response. The fRhiokpirodidglinestiobpkinaser(RIAK) & Wwith plphbsphelipifddnasedamt optdteihact or

PDGF) receptor to activate . P13 as been corr el d.wt fi.Cl of the
Fecept or | REUHESPOERAN gy descARe th CARBT & FLoohdl diot HariasT IR an s
of certai rum?pg@ﬂm Ry dn2inhs tinfulatbd | 199 @FowiRELRAPIRAY & tEPBRHBIENRET ON
i nduci bl e by the parent oncogyene. A nmet hod 'was subsequently tonstructed to
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activation, t o..detern.ne wheth P1 L SidoRct I nvol.ved or enesi s

and miSogdireited s EhRE el Srured dig B oh6 LIoBRE PR, Bieiifon SR IS
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and oncogenesis, as well as  histam ne_secretion, neutrophi [g activation,

pl at el et deducedbydhesequpteiniigases. asrdeserihed ds Cantley A @o Clell @R31-3Eo(1P81%, and

vesicle SQILUN%. and Williams, Nature 335:85-87 (1988), and Fantl er al, Cell 69:413-423
(1992).

20 Previously, studies to elucidate the downstream effects of P1 3-kinase activation

have been conducted with receptor mutants constructed to alter the signal transduction of
PI3K, or by constructing mutant oncogenes to study a PI3K inducible oncogenic
response. The failure of receptor mutants of platelet derived growth factor (PDGF)
receptor to activate PI3K has been correlated with deficiency of the receptor mutants in
25  triggering a mitogenic response. Similarly, mutants of certain oncogenes have failed to
trigger the oncogenic transformation inducible by the parent oncogene. A method was
subsequently constructed to facilitate downstream effects of PI3K directly, without
growth factor activation to determine whether PI3K was distinctly involved oncogenesis
and mitogenesis. The results elucidated that PI3K can be directly or indirectly
30 re.sponsible 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.



-1 WD 2004/048365 , PCTI US2003/ 037294 Wth the many regul atory responses
associ ated with P13-kinase, which is known to be involved in signal cascades

i nvol Vi ngwotJaf04¢8dsl known oncogenic proteins, such as w@EeeREO3TWEOSI Ne
ki nases (e.g., VEG--RTK), it would be highly desirable to produce snall

nol ecul es capabl e of nodulating, e.g. inhibiting, the activity of
P13-ldnase. 5 It is an object of this invention to provide potent inhibitors

Cbrpounds. sl one Wb BE g el Soh b S ok E ke bRt
cel lul ar plpo®elih@i]Add Diddal BACARRESvdlving 881 WRR kRSt onbeEkintd @ﬁgéiﬁs}’ suchlasl S an

object of this invention to provide nedi caments for use in r eat ment
cancer. 10eSiprowiRiostie TidgsdsNeENTVBRNFIREK)rié vendd ibevisghlyodesiralle i td guodumeel

pyrim di ne_based c oungds, h ceut i, .forpul ati.ons ri sing the
corrpounds,s':?sz%g]ﬁg %cquﬂ%@fﬁq@ﬁar{%ﬁb%%ﬂﬁﬁnwi %?F{i%‘?y %ﬂlﬁ@@g@% PI 3K), and
et hods; of - treatigsh B@t&ffthisﬁn%ﬁﬁoﬁ%@%ividetﬂtﬁerﬂﬁﬂﬁﬁﬂérs'o.“J}P‘HKJ isHAMdrdes
conmpounds of forrmula (I): 15 R Y. XJ NI \ 'NIT Wmits stereoisoners,

t aut oner s, ﬂmﬁ‘a#ﬁa?"etb@ ilasiantyinyentiopt tatirevide compounsscalene anin combinatiers withher ei n
o Vi _ S S ;
insubst i £ T B, MBepli e oRditesd AABAL At Blanioh) i WAR Sl bereofony

(3) substiaddiienlly, §nEURS objedt f 162 -ikendibh V6 Yrovidé dhedickndnits YéreteOin the
unsubstituted aryl, 25 (5) substituted or unsubstituted heterocyclyl, and

(6) subst i FeRmeNtSANGREsubsti tuted heteroaryl; X is selected fromthe group
consisfgng of (1) a direct giffARY OF THE INVENTION

The present invention provides novel pyrimidine based compounds,

pharmaceutical formulations comprising the compounds, methods of inhibiting
phosphotidylinositol 3-kinase (PI3K), and methods of treating cancer.

In one aspect, the present invention provides compounds of formula (I):

15
Ry
X \](L\TRZ
N\rN
w
ey
its stereoisomers, tautomers, pharmaceutically acceptable salis, esters, and
prodrugs, wherein
20 Y is selected from the groups 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,
25 (5)  substituted or unsubstituted heterocyclyl, and
(6)  substituted or unsubstituted heteroaryl;
X is selected from the group consisting of
(1)  adirect link,
@ NRW-,
30 (3)  ~«(CHp)p-CRZ% R3)-NRIX)-,

2-



(2) -N(R1x)-, 30 (3) -(CH2)m C(R2x, R3x)-N(R1x)-, -2- |1 WD 20041048365
PCT/ US2003/ 037294 (4) -0-, (6) -SO, (7) -SQz-, 5 (8) _C(R2x Rix)-, and

" - N Ny §looYoasspbherein Rlx, Rex, and R x are sel ect edPETARRWOBE3GPOUp
consisting of (a) H, (b) substituted or unsubstituted Cl-C6-al kyl, 10 (c)
substituted or unsubstituted C2-C6-al kenyl, (d) substituted or
unsubstituted C2-C6-al kenyl, (e) substituted or unsubstituted aryl, (f)
substituted or unsut@%titq ed heterocyclyl, (g) substituted or unsubstituted
heteroaryl; and 15 is 0,71, 2, 3, or 4, RL is selected fromthe group
consisting of (1) KB) (2)-Sgubstituted or unsubstituted Cl-C6-al kyl, (3)
-COCH, 20 (4) halo, . (5) -8?1t, and (6) NHRIt, wherein Rit is Hor

Cl- C6-al kyl; R2 i s @Bl ecP®e fromthe group consisting of 25 (1) substituted
or unsubstituted aryf) (2};02¢4bstitut ed or unsubstituted heteroaryl, and (3)
substituted or unsubstituted heterocyclyl; and

5 (8) "C(szs Rsx)'s and
N\
® —
wherein R1¥, R2X, and R3% are selected from the group consisting of
@& H
(b)  substituted or unsubstituted C;-Cg-alkyl,
10 ()  substituted or unsubstituted C,-C¢-alkenyl,

(d)  substituted or unsubstituted C,-Cg-alkynyl,

()  substituted or unsubstituted aryl,
® substituted or unsubstituted heterocyclyl,
(g)  substituted or unsubstituted heteroaryl; and

15 mis0,1,2,3,or4;
R, is selected from the group consisting of
@ H
(2)  substituted or unsubstituted Cy-Cg-alkyl,
3) -~COOH,
20 (4)  halo,
(5) -ORIt and
(6) -NHRI,

wherein R1t is H or C;-Cg-alkyl;
R, is selected from the group consisting of
25 (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,
30 {2 NERIw, R2W) and



Wis selected fromthe group consisting of (1) substituted or unsubstituted
Cl-C6-al kyl, 30 (2) N(Rw, RRw), and -3- | WD 2004/ 048365 PCTI US20031037294
Row ~N~ (o Zoledddsy wWherein Rw and R2w are sel ected frporaukmogoIram
consisting of (a) H, (b) substituted or unsubstituted C-C6-alkyl, 5 (c)
substituted or unsubstituted aryl, (d) substituted or unsubstituted

het erocyclyl, and (e) substituted or unsubstituted heteroaryl, wherein Rw
and R2w. are not both H; Z S $e| ected fromthe group consisting of 10 (a)

-0-, (b) NRz-, (c) -S-, , (e) S@2-, and 15 (f) -CH2-, wherein Rz
S H or substltut ed or unst sad al kyl group; and Row is selected from
the group consi sti ng ¢ (a) 2/t substitut ed or unsubstituted Cil-C6-alkyl,
20 (c) -COOR5w, (d) - OR5w, and (f) NHR5w, wherein RSwis H or

C-C6-alkyl; and r |sv119ren_1_R ‘BranQ Rzz‘sm‘ans@lnct@%&omfbvgmpmaﬂsﬁxmf X is 0, then
Yis substitut ed or unsub? |tut,ed aryl, substituted or unsubstituted
het erocycl yl, or substitut %)d unsubst I tuted heteroaryl;

(b)  substituted or unsubstituted Cl"CG"ﬂ]le

5 (¢)  substituted or unsubstituted aryl,
(d)  substituted or unsubstituied heterocyclyl, and
(¢)  substituted or unsubstituted heteroaryl, wherein RIW and

R2W are not both H;
Z is selected from the group consisting of

10 (& -0

(®  -NRZ%,

() -5,

@ -80-,

(&) -80,-,and
15 ®  -CHyp,

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

a) H,
Eb; substituted or unsubstituted C;-Cg-alkyl,
20 (¢) —-COOR>V,
| (d -CONHy,
() . -OR3W, and
®  -NHRSW,

wherein R5W is H or C;-Cg-alkyl; and ris 0, 1, or 2;
25 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, thiomorpholine, 1-oxido-thiomorpholino, 1,1-dioxido-thiomorpholino,
30  piperazino, or N'-[acetyl(alkanoyl of 1 to 3 carbon atoms)]piperazino, and X is NH, then



with the proviso that when Wis norpholino, thionorpholino, 1-oxido-
t hi onor phol i no, 1, 1-di oxi do norpholino, piperazino, or N-substituted

pi per azi R@p 2d8d/0is365 Nor phol i no, thi onorphol i no, 1-oxi do-pOTARBIBNSI2040,

1, 1- di oxi do-t hi onor phol i no, 30 piperazino, or N -[acetyl (al kanoyl of 1 to 3
carbon atons)] pi perazino, and X is NH, then -4- | WD 2004/048365

PCT/ US2003/ 037294 Y i s not hydrogen, alkyl of I to 3 carbon atons,

cycl ohexyl, . phenyl , chl oro-phe r boxy- phe arb t enyl, or
pyridyl; Wi ESEn?thﬁydgpsm g rfgt%nénwﬁ P 2 H’EIF @ﬁ@%m%snyl
1- oxi do- .4k Pﬁélﬁh'd?:?oonietﬂoﬁ‘-ﬂiéhﬂoo )i no, p| per a2| no, or

N-substituted pfperazino, R2 is 5 norpholi’no, thionorpholino,
1- oxi do-t hi onompﬂnlthmopromsm ma@xwhmtw aﬂonmhpﬂolino, thiopwrplilivo, boxido-

N -[acetyl(al kano to,3_carb atoms i perazi.n d Xis adlrect
ket nofiempgalo ol csioted aipie chBaRLLR: BE ¢ PR L P sz R P I

1- oxi dgt hh&ﬁﬁd}iﬁ%' | iiiomdRsholihb,N 1 idecRitngRplidlio, V"flelrldﬂ%dosth%i‘dﬁéhohno

i ndependent |’y substituted with one to five = 10 subsfituents sel ected from

hydr ogen, plpprﬂzm, mN'—[m;é(a@capoylo@ﬂ kya 3 qad:log atcvms)ﬂmperaﬂmoand Kuis phdirestri do,
or aIkyIs ho hydro 1 oalk Ik and X is
NRI ", the nﬁ, gl)égub tit utn@& %Pe%ﬁ’s %‘{i’ Sty dohe%{tésiugé} egﬁaaf]ﬁlm 8 or
unsubst i t atggdothishRisil@bydnd | N one errbodl nent, the i nventl on provides
compounds of fornula (1), wherein 15 Y is sel ected fromthe_ group

consi sting of With tbapmwwwdwlaﬁnlmé@bmlmdeml@ﬂmuwww ;9)16 %ﬁm. t ut ed

or un bs a n and

(4) 33 st Hﬂ;s E% %Sr g%%lcstﬁcf)%%onf lﬁ? 3159%% })O%r E%%%g"(&%lgélg f eg‘t Re group

consi st i ngulphonafdijio, aorciilkyemﬂpﬁdnylammz erﬁ\(lﬂrﬁgeﬂa h413alkyl, GIZ), or Bé.Band Xis

Rl x) - N(Rlﬁﬁ and _ - N TA 5 wherejn R x Rx Rix are independently H

or substi edther ¥Xig ggl@%]{tqt 8§ unsubstltuted heteroaryl or substituted or unsubstituted
heterocyclyl

In one embodiment, the invention provides compounds of forrnula (I), wherein
15 Y is selected from the group consisting of
(1)  substituted or unsubstituted C4-Cq-alkyl,
(2)  substituted or unsubstituted aryl,
(3)  substituted or unsubstituted heterocyclyl, and
(4)  substituted or unsubstituted heteroaryl,

20 X is selected from the gfoup consisting of
(1) adirect link,
@  -NRX):-
()  ~(CHpy-CRZ, R3X)-N(RX)-, and
“) ~ :
25 wherein R1X, R2X R3X are independently H or substituted or unsubstituted

C;-Ce-alkyl; and

W is selected from the group consisting of

|
N
R4w__£ j
'\z ’
wherein Z is -O- or -NRZ, wherein R4 is H or substituted or unsubstituted
30 C-Cgalkyl. |



Cl -C6-al kyl; and Wis selected fromthe group consisting of ~11 Raw ~NJ Z
wherein Zis -0- or -NRz-, wherein RAw is H or substituted or .unsubstituted
30 d - C6- ¥kYloaoas3eaNO 2004/ 048365 PCT/ US2003/ 037294 | n apgt/igssoosadyasy nent ,

t he invention provides conmpounds of formula (1), wherein Y is selected from
the groups consisting of (1) substituted or unsubstituted heterocyclyl, 5
(2) substituted or unsubstituted heteroaryl; X is selected fromthe group

consi sting of ( a direct. |j.nk 2). -N(RIx)-,.{3) -(CH2),m X,
R3x)-N(R x)-, a m-"%‘% %b‘(dz’c‘)“e‘??»m‘j} r‘é‘l"?}l(“ﬁ“xbﬁ&éﬂﬁa‘}? ‘Em)f‘ﬁ g&mﬂéﬁ%@w or
substi t ut egylefeipinsubstituted d -C6-alkyl; and Wis selected fromthe group

consisting of RowrN- Z 15 wherein Zis -0- or-NRz-, wherein Rowis H or
substituted or Uhisyslected dromthe@roupscansisting ofn anot her enbodi ment, the

unsubsti tuted aryi: 30 x Pooedet P Paibed bR onei S Thg or (D) &

direct §ink, (2) -N(REX)- substituted or unsubstituted heteroaryl;

X is selected from the group consisting of
(1)  adirect link,

2 -NRX:.,
(3)  -(CHp)y-C(R?X,R3X)-N(R1%)-, and
10 ey —
wherein R1%, R2%, R3X are independently H or substituted or unsubstituted
C;-Cg-alkyl; and

W is selected from the group consisting of

15 wherein Z is ~O- or -NRZ, wherein R4V is H or substituted or unsubstituted
C-Cgalkyl.
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,
@ NR,
(3)  (CHy)pCR?, R3X)-N(RI¥)-, and
¥/ by ’
C) —
25 wherein R1X, R2X, R3% are independently H or substituted or unsubstituted
Cl-C6-a]ky1; and
W is selected from the group consisting of
x
R4W_C ]
N ,

-6-



(3) -(CH2)m C(R2x, R3x)-N(RIx)-, and | ' -NN (4) \--j 25 wherein R x,
R2x, R x are independently H or substituted or unsubstituted d -C6-alkyl;
and Wi s yggh@mlagsskr om t he group consisting of 1 Raw - NgT/d2003636%

2004/ 048365 PCT/ US2003/ 037294 wherein Zis -0- or -NRz-, wherein RAwis H
or substituted or unsubstituted d -C6-alkyl. In another enbodinent, the

I nvention provides conpounds of formula, (I), wherein 5 Y is substituted or

unsubstituted alkyl.; s _sele fromt rQup _consisii,ng of €

direct |ink, (iyhe}éﬂfl%ﬁ ~0- (%)'%Y%Fﬁe’é( Eg‘kqﬁéi)"-r Af(’%ﬁ‘s‘é}‘.e,d ‘g‘nansubéﬁltgﬂego (4)

\--J wher depCRalkyR2x R3x are independently H or substituted or unsubstituted
C-C6-alkyl; and Wis selected fromthe group consisting of 11 R4w ~NJ ~Z

15 wherein Z i dn- gnother pmbodimentr tienitRantions provadess aprpoungdsedt dormula, (D),

unsubsti t ut eec} . O -C6-al kyl. In another enbodi nent, the invention provides
conpounds "81} ¥8r mul a (1), wherein
5 Y is substituted or unsubstituted atkyl;

X is selected from the group consisting of
(1)  adirect link,

@ NRM-,
()  -(CHp)p-CR™ R™-NR™)-, and
10 . @ e |
wherein R1X, R2X, R3X are independently H or substituted or unsubstituted
Cy.Cs.alkyl; and
W is selected from the group consisting of
v
R4w__C j
N, ’
15 wherein Z is -O- or -NR2-, wherein R4¥ 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) substit-uted or unsubstituted heterocyclyl,
(2)  substituted or unsubstituted heteroaryl;
X is selected from the group consisting of
(1) adirectlink,
@) -NRX)-

25 (3)  -(CHy)y-C(R2X, R3X)-N(RIX)-, and
N\
4) —’

wherein R1X, R2X, R3% are independently H or substituted or unsubstituted
C-Cg-alkyl;
R; is substituted or unsubstituted aryl; and

-



Y is selected fromthe group consisting of 20 (1) substituted or
unsubstituted heterocyclyl, (2) substituted or unsubstituted heteroaryl; X
i's sel ecymsladoipmmstde group consisting of (1) a direct |peus2dogdsndN R x)-,
25 (3) -(CH2)mC(R2' ,R3Xx)-N(Rix)-,and /-1 -N N (4) \--J wherein R x, R2x,
R3x are independently H or substituted or unsubstituted Cl1-C6-alkyl; R2 is
substituted or unsubstituted aryl; and -7- |1 WD 2004/ 048365

PCT/ US2003/ 037294 Wis | Cz wherein Zis -0- or -NH. In another

enbodi ment, thé&' thvention provides conmpounds of fornula (1), 5 wherein Y is
substituted or unsubstituted aryl 1 X is selected fromthe group consi sting
of (1) a direct link, (2) -N(Rx)-y 10 (3) -(CH2)nC(R2", R3")-N(Ri ")-, and
-N N (4) \--] wherein Rx, RZ", "Jare independently H or substituted or
unsubstituted O-C6-alkyl; R2 isZupstituted or unsubstituted aryl; and 15

Ws | wherein Z is -O- or -NH-.
In another embodiment, the invention provides compounds of formula (f),
5  wherein
Y is substituted or unsubstituted aryl;
X is selected from the group consisting of
(1)  adirect link,

@ NR™-
10 3)  ~(CHp)yuCR™ R™NR")-, and

) ~—

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

Cl_Cﬁ_aIkyl;
R5 is substituted or unsubstituted aryl; and
15 Wis
EIL]
Z

wherein Z is -O- or -NH-.
In another embodiment, the invention provides compounds of formula (I),
wherein
20 Y is substituted or unsubstituied alkyl;
X is selected from the gronp coﬁsisting of
(1)  adirect link,

(2) 'N(Rlx " )
)  -(CH)uCR™R™-NR™:- and
/N
25 @ —
wherein R™, R*, R are independently H or substituted or unsubstituted

Cl—Cﬁ-allcyl;
R, is substituted or unsubstituted aryl; and

8-




"Z) wherein Zis -0- or -NH. In another enbodiment, the invention provides
conpounds of formula (1), wherein 20 Y is substituted or unsubstituted
al kyl;  Xy§258hasted fromthe group consisting of (1) gcdikambodhik, (2)
NR ")-, (3) -(CH2)m C(R2", R3x)-N(Ri")_, and -N N 25 (4) ~--~, wherein
Rt x, Rex, R3" are independently H or substituted or unsubstituted
Ct-Co-alkyl; R2 is substituted or unsubstituted aryl; and -8 WO 2004/ 048365
PCT/ US2003/ 037294 Wis | (Z) wherein Zis -0- or -NH. In another
enbodi ment, the"hvention provides conpounds of formula (1) having 5
structure (I1): R Y, X\~/RZ NYN Qod (11) wherein Y is selected fromthe
group consisting of 10 (1) substi ed or unsubstituted Cl-C6-al kyl, (2)
substituted or unsubstituted aryl, (|3) substituted or unsubstituted
het erocyclyl, and (4) substitut r unsubstituted heteroaryl; and X is
sel ected fromthe group consisting of

wherein Z is -O- or -NH-.

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

R,

PN
N\FN
N

(]

O
Ay
wherein Y is selected from the group consisting of
10 (1)  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,
@  -NRIX)-,
(3)  ~(CHp)p-C(RZX, R3X)-N(RIX)-, and
/\
. —N N—
E)) ./




15 (1) a direct link, (2) -N(Rx)-, (3) -(CH2)m C(R2x, R3x)-N(R x)-, and
' -N'N- (4) -~ . -9 WD 2004/ 048365 PCT/ US2003/ 037294 I n anot her

enbodi nenyo 2bdam4gassent i on provi des conpounds of fornul apchpudiausiodtest ruct ure
(I'1), wherein Y and X, taken together, are selected fromthe group

consistingof HHHHHH r N~ <xi HBCNKNNI / NC~11 HHH"CH3 H Ac
HHHHHHNI NCo /Ol c:x- <yNHH N-HNNHCONHTIN NNNHN- HN

o) e i B SR e 0 b T
VNI H3Ohichubhm), Willeréin® and'R; taker Y8 A0 aRARRRRdHfobh Hrei0R) Sohéilfe of
' H

H H

H H H N N
N N_ N N ~ N N
Pearseiit e tCRTon
N H { H

| = N/ | N\ N/ l s N/ S ) N/
N7 U = \[ j N/ fj </N I\ :
CH3 CH3 CH3

(\N/ (\N/ (\N/ o) -




N

I n anot her enbodi nent, the invention provides conmpounds of formula (I)
havi ng structure (I1), wherein Y and X, taken toget her are selected from

the grou conS|st|ng of HHOvWw HHHI i N |j N, %, NH. CON HOIVEC]
sHHHEY 502NINHOIN,,H2NI%N— HBCO ?f&%ﬂ“ﬂ”l—iz% F N I
N~HSCIN~CIIN— H3CO | / H3COH3C/ HO/ HCH3 H H3C" H I/ _NNiNH
H3CH OHHICON \ | / NNI / / \ NHI \ \ I \' \ H3CO/ OH/ N OCH3 H H
HZ1 | v H3CO -11 WD 2004/ 048365 PCT/ US2003/ 037294 |n anot her embodi ment,

the invention Imram\bﬂﬂeembemmndhe arfvefdompdosides ):oﬂnpminfdg aftfornedla (B habing,
wherein Y and X __taken to are selectedq fr rou pcqnslstlng of
H HH HNEUrseD, lem g%m&ﬁ WWW”@W%@O f SERBCABTSE®RSdi nent |

H
the invention probh des corrﬂJbund Hfohrnngla (|)Nh6&{I ng 5$tructure (ren):

HaCO
H H H H
HeCO HO HaCO
s el e >l oo
HaCO H3C\/\O/©r
H
O”‘ @N <:©’ "
H
HSC/\/\O
H
HsCO N
OH OCH3
©\ Q ©/\ :Haco: :

-11-



Rz NN 1) R H(~) wherein R3, R4, R5, R6 are selected fromthe group ‘
consisting of 10 (1) H (2) substituted or unsubstituted Cl-C6-al kyl, (3)

- COORt 1, Wéhoou@@¥RhR2, (5) -0111t, and 15 (6) -NHRIt. poTAReMBRE7294
enbodi nent, the invention provides conmpounds of formula (1) having

structure (I1V): :YR2 S NNNHRs R4 Co) 20 (IV) wherein R3, R4, R5, R6
are selected fromthe group consisting of H (2) substituted or

bstituted | k COORIt 25 004/ 048365
heT) Usp003] 087 Sbaothg gt i le&ﬂﬂomm‘ﬁdf?w SoTRRURL L OB (oRVIng ho
I nvent I( %;‘gﬁﬁc%ig;éﬁ? WIRPFIAWNSS] R tak& ubther hoe samsteagfroﬁiﬁetg%ﬁﬁ@on@éﬁng af RS 1t6

H H HN— N\_
HaG HiCO™ HO/\K\CHS O:
OH  and NH;

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

Bz N
&
Z
_<

wherein R3, Ry, Rs, Rg are selected from the group consisting of
10 (1 H,
(2)  substituted or unsubstituted C;-Cg-alkyl,

(3)  -COORtl,
@)  -COONH,,

(5) -ORIt and
15 - (6) -NHR,
In another embodiment, the invention provides compounds of formula (I) having
structure (IV):
O
20 v
wherein Ra, Ry, Rs, Ry are selected from the group consisting of
O H

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

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

-12-




N3I1I NNI T NY-N HR3RC) wherein R3, R4, R5, R6 are selected fromthe
group consisting of (1) H 10 (2) substituted or unsubstituted Cl-C6-al kyl,
(3) - COGRlgtag0d/dk3esCOONH2,  (5) -ORIt, and (6) -NHRIt; magudghodigmeand R2b
are selected fromthe group consisting of (1) H (2) substituted or
unsubstituted al kyl, (3) halo, (4) -(CH2)qg N(R2c, R2d), 20 (5)

- (CH2) g- N( R2c, R2d)CCR2e (6) -(CH2)g-OR2e, (7) -(CH2)gq OCOR2e, (8)
(CH2) g- OCOOR2e  (9) QQ%Z 25 (10) -(CH2)4-CONR2c, (11) -CN, (12)
“NO2,  (13) -SOZNHZ(S) (1 2CH3, and - 13 WO 2004/ 048365

PCT/ US2003/ 037294 NfIRR2c wherein R2C, R2' , Rte, and R2f are sel ected
fromthe group consi stl ng of (a) H (b) substituted or unsubstituted al kyl,
and In another embodiment, the invention provides compounds of formula (I) having
siructure (V):
5

R] s e 2a R2b

Rs H T
S

7

E)\/Qj e

r

N
O
V)
wherein R3, Ry, Rs, Rg ave selected from the group consisting of
I H
10 (2)  substituted or unsubstituted C;-Cg-alkyl,
(3) -COORK,
@)  -COONH,,
(5) -ORIlt and
(6) -NHRI;and
15 R22 and R2b are selected from the group consisting of
M h
(2)  substituted or unsubstituted alkyl,
(3)  halo,
#)  -(CHyN(R?, R?),
20 . (5) -(CHz)q~NCR2°, R24)CORZe,

6  CHp) OR%,

() «CHp)-OCOR%,
(®)  ~(CH,)-OCOOR%,
9)  -(CH;),-COOR2,

25 (10) -(CH,),-CONRZe,
(11) -CN,
(12) -NO,,

(13)  -SO,NH,
(14) -NHSO,CHj, and

-13-




5 (c) substituted or unsubstituted phenyl; and gis0,1,2,63,0or4. In another
enbodi nent, the invention provides conpounds of forrmula (1) having
structurgolMbdoaskds NR2 NNIT / N - NHI1 10 CO N pcduddbhs2i364/,048365
PCT/ US2003/ 037294 wherein R2 is selected fromthe group consisting of HO
aoOHl OHHCI OH1 " OCH3 I " OCH2CH3 MNzz DOCF3 | ' O-kCH3 OYCH3 |
kC(CH3)3 I CH3 "a OCH3 1" 0" vcH3I' OOCCH3 N2 C G Br " OI C I
OHIlI " OHI | OH FCI%O_EBSQfCN'_CDZCHS I 1 "NO2 | S02CH3 C(CH3)3 | CH3 F
3'NHS02CH3 | ' NH2 Y& F .2§CI a ",aFF OCH3/ CH3 -15

wherein R2¢, R24, R2e, and R2f are selected from the group consisting of

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

qis0,1,2,3,or4.
In another embodiment, the invention provides compounds of formula (I) having
structure (VI):

10 | 0

.14




WO 20041048365 PCTI US2003/ 037294 1 n anot her enbodi ment, the invention
provi des conpounds of fornula (I) having structure (VII): RGHRL N, NR2

1 / R7NYRo 26804éR5(VI1) wherein R7, Rg, Rg, and Rl O arpg1s@d:66@ehofir om t he
group consisting of (1) H (2) substituted or unsubstituted Cl -C6-al kyl,

(3) -COORIt, 10 (4) -COONH2, .(5) -ORIt, and (6) NIRIt. In another
enbodi nent, the invention provides conpounds of forrmula (1) having

truct VL) : NN) Co (MIl) wherei
R R, o, Rt Rt bl b chmBENC N o7 () 20°(5) "

substituted or unsubstituted Cl-C6-al kyl, (3) -COORIt (4) -CONH2, (5)

ORLt, and,,(6) N Rli. -16 on HsC D\ Q\ |
/\© OH /©/ ; : ~OH OCH3; OCH,CHj
L, O A, DS e OF

OCF3 OJ\CH3 o)lﬁ/ CHs O’U\C(CHs)a
| . CHs
O CHg /@\ 0 /@ o
NH,
/@0/\/0"‘ )@O/\/O /@\0/\©
cl
o) cl OH OH D\OH OH
F
i Qo A, 2L
/@ioj Q\O/Q CF3 CN CO,CH;
/©\Noz /©‘8020H3 /©\c(CH3)3 - : “CHz F;
e, L, "'
NHSO2CH3 NHZ F /©\0[ Q
/‘©:OCH3 /@
CH,

~15-




WO 2004/ 048365 PCT/[JS2003/ 037294 | n another enbodi nent, the invention
provi des conpounds of fornula (1) having structure (IX): Hiee bl N\ N\
RI1 / R{N\NNoododesds 5 (1 X) wherein Rta and Ri b are selgef;gshobfi@rdshe group
consisting of (1) H, (2) substituted or unsubstituted al kyl, (3) halo, 10
(4) -(CH2)g N(R2c, R2d), (5) -(CH2)g N(R2c, R2d)COR2e, (6) -(CH2)g OR2e,
(7) -(CH2)g OCOR2e, (8) -(CH2)g OCOOR2e, 15 (9) -(CH2)g COOR2a, (10)

({9918, Bl o S B T B

consi st i ngeuefure (VI): H, (b) substituted or unsubstituted alkyl, and 25 (c)
substituted or unsubstituted phenyl; and R7 is selected fromthe group
consisting of (1) H (2) substitut ed or unsubstltut ed G -C6-al kyl, (3)

-COORi t, Rio g
I\I VxR
R = R7NYN
Ry w
5 (VII)
wherein Ry, Rg, Rg, and Ry are selected from the group consisting of

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

(3) —COORM,

10 4  —-COONH,,
(5) ~ORIt and
(6) -NHRI,
In another embodiment, the invention provides compounds of formula (I) having
structure (VIII):
15
Ryo I-I
%
Ry P
O
(VILI)
wherein Ry, Rg, Rg, Ry are selected from the group consisting of
1) K
20 (2)  substituted or unsubstituted Cy-Cg-alkyl,
(3) ~COORK,
(4  ~CONH,,
(5) ORIt and
(6) -NHRI

-16-




-17 | WD 2004/ 048365 PCTI US2003/ 037294 (4) -COONH2, (5) -ORtt, and (6)
wit, In another enbodi nent, the invention provides conpounds of formula (I)
having Gsdooyeissse (X): H NNR TIN, NT Ca) (X) -ASrW03HesiN48365
PCTI1 US2003/ 037294 wherein R2 is selected fromthe group consisting of HO OH
O—ll—BCI/O—lOCI—BOCI—lZCI—BI/OCF3I/CDCI—|3I/OCI—!3I/O<0(CI—|3)3CJ—B
/OCH3I/0 CH3 C-O-CCH3 NH2 O~,OH CoC I / 0o Nz~ FDoHI + OHH

v OV | oS 08 A SRR RS R el S5

structure IX):
Z
W@ I gla glby
e
N
)
5 x)
wherein R12 and RIP are selected from the group consisting of
1 H
(2)  substituted or unsubstituted alkyl,
(3)  halo,
10 4  -(CHpgNR®R?*, R2d),
&) -(CHg)q~N(R2°, R24)COR2e,
6)  -(CHp) OR%,
(7)  -(CHy)-OCORZ,
(8)  -(CHy)-OCOORZ,
15 (9  ~(CHy)-COORZe,
(10) "(CHz) -CONRZc,
(11) -CN,
(12) -NO»,
(13) -SO,NH,,
20 (14) -NHSO,CHj,and
(15) -SO;RZ
wherein R2¢, R24, R2¢, and R2f are selected from the group consisting of
@& H,
(b)  substituted or unsubstituted alkyl, and
25 (c)  substituted or unsubstituted phenyl; and
Ry is selected from the group consisting of
ORI

(2)  substituted or unsubstituted C{-Cg-alkyl,
(3) —COORI,
-17-




I n anot her enbodi nent, the invention provides conmpounds of formula (I)
having structure (XI): ORZg H\ N\ ~ NNI / N-NH1 NCod 5 (XlI)

wher ei n 2894dsmsgRRsect ed fromthe group consisting of (EbrddedAds7Bubstituted
or unsubstituted al kyl, (3) -CONHR2h 10 (4) -CON(R2h)-(CH2)2-3-N(R2h, R2%
(5) -COR2J, (6) -CO2R2i, (7) -COCl-C6-alkyl-C2H, (8) -CH2-OC(=0O R21, 15
(9) -CH2-OC(=0) NHCHR21CO2R2J, (10) -P(=O (ORa, OR2P), CO2ZH OHO H (11) ™H
, and O I-N (12) 420%8 . R2h, R21, R2J, R2k, and R2P are sel ected
fromthe group consﬁ ting o (a) H, (b) substituted or unsubstituted

al kyl, and (c) subgyitut@gliogmdginsubstituted aryl. -20 WO 2004/ 048365

PCT/ US2003/ 037294 1t

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

-18-




I n anot her enbodi nent, the invention provides conmpounds of formula (I)
having structure (XI1): 00 H/ NN MNM/NCod 5 (XIl) wherein R29 is

sel ect edw fBesHroup consi sting of 1) H (2 bst §
CmUbSLl TN oot O 03) CONLRZh, 10 (g))-CONER)zh)sfj(aii?g@g%ﬁ?’%’z"ﬁ?“ R,
(5) -COR2i, (6) -CXRR2i, (7) -COCl-C6-alkyl-CRH, (8) -CH2-OC(=O) R2i, 15

(9) -CH2-OC(=0) NHCHR2i CO2R2i, (10) -P(=0 (OR2k, OR2P), CO2H OH 41-10 (11

H, and 0 ~ ~:\ oS~ O wherein R2h,., R21, R2i, R2k, and Rep are -
sel ected fromt hé"“é%%&é*" éc%%‘%d%?rﬁgﬁegﬁu%?mtsﬁmﬁ? (b) substituted or
unsubstituted al kyl, and (c) substituted or unsubstituted aryl. -21-

;I::] OH./I::]/ OH OCHs OCH,CHs
OCF3 O’U\CH;, OJ\r Chs oJl\c(cﬁa)3
CH,
g O, 0
OJ\(KGH3 o/u\/\c;H3 | O’U\OCH;;
NH,
,/[:::l\of"\szF'./J:::J\Of*\»/{:::] ,/L:::LqD/“\[::j

O, C5 0000,
o0 00 a2, O,
e, B, L, L, L2
o L O O O
jounye

-19-



| WD 2004/ 048365 PCT/ US2003/ 037294 I n anot her enbodi nent, the present

i nvention provides conmpounds of the following formula (1): RL Y XR2 NMNW
5 wher eiioWdafpaszbsl ~3)m X )n Z wherein Z is sel ecteed/useenrosizes gr oup
consisting of -CH2-, -NH, -0-, -S-, and NR6-, where R6 is an al kyl or
substituted al kyl group; R3 is absent or selected from the group consi sting
of al kyl, substituted al kyl, 10 am no, al kyl am no, am noal kyl,

di al kyl am no, di al 'n al kyl. al kqx bS|tut ken

al kynyl , car bSR§TY tﬁ% 3‘?%8‘3 %Q%g&lgsq%@pwhg%émpﬁn SRE& Eh@ibj‘@\“g from
0-2; X i stréctoMaTpnt bond or is selected fromthe group con5| sting of -CH2-,
-CHF-, -CF2-, -NH, -0-, -5-, and -NR5-, where R5 is an al kyl or
substituted al kyl group; 15 Y is selected fromthe group consisting of
heterocycl yl, substituted heterocyclyl, @R%¥|, substituted aryl, heteroaryl,
and substituted heteroaryl; R is selected fromthe group consisting of

hydr ogen, hal ogen, carboxylic aciHd, d/‘ kyl; and R2 is selected fromthe

group consisting of heter s i Ruted heterocyclyl 20 aryl,
substituted aryl, heterdﬁ?iﬁzzgkd g b~ ituted heteroaryl; the t aut omers
t hereof; and t he phar maced¥| |y -bﬁ pt abl e salts, esters, or prodrugs
thereof. In another aspecE of the cq&ﬁound of fornula (1), Wis a

(

'Z

nor phol i nyl group as shown bel ow j ) 250 n
(&)
5 XD
wherein R28 is selected from the group consisting of

1 K
(2) substituted or unsubstituted alkyl,
(3) -CONHRZh, _

10 4)  -CON(R)-(CHy)p.3-N(R2, R2),
(5) -CORZ,
(6) -CO,RZ,
(7y —COC-Cgalkyl-CO,H,
8) -CH,-OC(=0)R%,

15 (9) -CH,-OC(=0)NHCHR2ICO,R%,
(10) -P(=O)%OR2R, OR2p),

2

0
HO

an OoH ,and

IRy

(12) 09 |
wherein R2h, R2i, R2, RZK, and R2P are selected from the group consisting of
20 @ K
(b)  substituied or unsubstituted alkyl, and
(¢)  substituted or unsubstituted aryl.

-20-




-22- 11 WD 20041048365 PCT/ US2003/ 037294 wherein, R3, m and n are as
descri bed above. In another nore particul ar enbodi nent of conmpound (lI), Wis
an unsubsiyébbeiu@dszcor phol i nyl group. I n another nore papbiraishésosbpdi ment
of compound (1), Xis -NH. 5 In another nore particul ar enbodi nent of
conmpound (I), Y is a heteroaryl or substituted heteroaryl group sel ected
frompyridyl, and alkoxypyridyl I n anot her nore particul ar enbodi nent of
compound (1), IS anot her articular .enbodi t .of
conpound (1), %a{‘ 8%1&‘“’81“ ﬁ’sedﬂ‘é?q“loﬂtpé%lwg?% ongpaigs of § rPHPaaagﬂ'Wé?g nor e
parti cul airgdtedixmgnt of conpound (1), R2 is selected fromthe group

consi sting of phenyl, phenol, aniline, hydroxybenzyl, phenyl al koxycarbonyl,
phenylcarbonylalkoxy, phenylanlnocarbonyl and phenylcarbonylanlno In

anot her nore particul ar enbodi nent of conpoun&g(l) R3 is absent. 1In

anot her enbodi ment, conpounds of fornula (I1L) are provided: R Y. X) J ~R2
Nt N~ N 15 Q\/\hereln Xis selected ferthe ) p consisting of -NH, -0-, and

-S-; Yis selected fromthe gre of heterocyclyl, substituted
het erocyclyl aryl, substituted yI | he

hgt eroaryl, and substituted
het er oaryl ; 20 R is hydr ogen, ‘ "r a carboxylic acid group; R2 is

sel ected fromthe group consisting of & substituted aryl, heteroaryl,
and substituted heteroaryl; the taut Etmerls t hereof ; and the pharnaceutically
acceptabl e salts, esters, or prodrugs reof. 25 In another aspect of the
conmpound of forrmula (I1), Xis -NH. In %inot her aspect - of the conpound of
formulg (I1), Yis a heteroaryl or su@dmy tuted heteroaryl group selected
frompyridyl, and al kgxypyri dyl '

wherein R4E 1s selected from the group consisting of
O
(2)  substituted or unsubstituted alkyl,
(3) -CONHR?Zh,
10 (4)  —CON(RZ)-(CHy), 3-N(R?h, R2)),
(5) -CORZ,
6  -CO,R,
(7) —COC-Cgalkyl-CO,H,
(8) -CH,-OC(=O)R%,

15 (9)  -CH,-OC(=0)NHCHRZICO,R?,
(10) -P(=0)(0R2k, ORZP),
CO,H
O
HO
OH
an OH ,and
O
1)
/T g
(12) 00

wherein R2h, R2i, R2, R2K, and R2P are selected from the group consisting
20 of
(@ H,
(b}  substituted or vnsubstituted alkyl, and

(c)  substituted or unsubstituted aryl.

- -21-




I n anot her aspect of the conpound of fornula (I1), R is absent. -23 WO
2004/ 048365 PCT/ US2003/ 037294 I n anot her aspect of the conmpound of fornula
(1), R2wWeE @ianaggs or substituted aryl group. |n anot befngsnges2ef the
compound of fornmula (1l1), R2 is selected fromthe group consisting of
phenyl, phenol, aniline, hydroxybenzyl, phenyl al koxycarbonyl, 5

phenyl car bonyl al koxy, phenyl am nocar bonyl , and phenyl carbonyl am no. In

anot her aspect .of the c nd of formJIa( ., R3 |s absent. | n apot her
embodi nent, co o%ﬂ?g]%eroﬁ et thy PWGP‘j“taWéfe QB ipgRdes Rgmpgands) of the n N
Cod Xl 11 ﬁﬂmﬁiﬁ'gqr@nﬂlga is selected fromthe group consisting of -NH, -0-,
and -S-; Y is séelected fromthe' group caqnsisting of heterocyclyl,
substituted heterocyclyl, aryl, substititted aryl, heteroaryl, and
substituted heteroaryl; Rt is hydrgg)é I n, or a carboxylic acid; R4 is

i ndependently selected fromthe grdoup gonsjsting of hydrogen, hal ogen, 15
al kyl, substituted al kyl, hydroxy, al Nam no, al kyl am no, am noal kyl,
di al kyl am no, di al kyl am noal kyl, aryl, heteroaryl, heterocyclyl,

car bonyl am no, and al koxycarbonyl; andW is an integer from1-5; the

tautomers thereof; 20 and the phar maceut]';]cal |y acceptable salts, esters, or
prodrugs thereof. In another aspect of the conmpound of fornmula (XIII), Xis
-NH afdd R iswheygindgén. | n anot her aspect of the conpound of fornmula
(XII'1), R4 is selected fromthe group sisting of hydrogen, hal ogen,

al kyl, substituted al kyl, hydroxy, al koxy, am no, 25 al kyl am no,
am noal kyl , di al kyl am no, dial kyl am noa}/%ij, car bonyl am no, and

al koxycar bonyl . (Ra)m'"‘t

wherein Z is selected from the group consisting of -CHjy-, -NH-, -O-, -S-, and —
NRg-, where Rg is an alkyl or substituted alkyl group; |
Rj is absent or selected from the group consisting of alkyl, substituted alkyl,
10 amino, alkylamino, aminoalkyl, dialkylamino, dialkylaminoalkyl, alkoxy, alkenyl,
substituted alkenyl, alkynyl, catbonylamino, and alkoxycarbonyl; and

, m and n are integers from 0-2;
X is a covalent bond or is selected from the group consisting of -CH,-, -CHF-,

-CF»5-, -NH-~, -O-~, -8~, and —-NRs-, where R; is an alkyl or substituted alkyl group;
15 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, hqlogen, carboxylic acid,
and alkyl; and
R, is selected from the group consisting of heterocyclyl, substituted heterocyclyl,
20  aryl, substituted aryl, heteroaryl, and substituted heteroaryt;
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:
N
-
(R-3)m k )
0 n

-22-
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-24- 1 WD 2004/ 048365 PCT/ US2003/ 037294 In addition to the conpounds

descri bed above with the noted provisos, the present invention also

i ncl udes wopemnagssdef i ned as above, but that do not i nadaideséssmsied

provi sos. This second class of conpounds of the invention does include the

following provisos: 5 when Xis O, then Y is substituted or unsubstituted

aryl, substituted or unsubstituted heterocyclyl, or substituted or

unsubsti tut ed iR . t hi onor phol i no,

1- oxi do- thionn?ﬁﬁ§§'Q§ hl g?%%%ggﬁagﬁggﬁgflno pi perazi no, or

N-substituted [mhpache: ﬁﬁn‘e ?&—n celanempodiliend of bothpemidp(IR| Wnig,.an unsubstituted

1 oxi do-t hi onpr_phol i no, di oxi do- thlonDrphollno pi per azi no, or
[acetymwﬁphﬁﬁﬁwgﬂﬁm of 1 to 3 carbon atons))plpera2|no and X is NH, then

Y i's not hydrogg g}; ﬁgﬁf c phenyl,

chl or o- phenyl car tg%jﬁi%eg;art?mﬂ &7 bo ?Bf nyfi(a?j or yr| dyI V\/nen Wis

nor phoki no, thiIﬁrmbﬂieﬁlmme paﬁzmlarcbmhddlmemrqﬂmmmndl(l)l’&dwm lcbwoml phol i no,

pi perazino, ubsti tut ed pjper,azi no, phoI t hi onor phol i no,

15 1- OXi dé“?%‘i“btﬁ%ﬁ F9RTH group selegied %PYM@E% 331 perazi no, or
-[acetyl (al kiﬂ@ﬂéﬂlafm&retpmﬁcumrebﬁ)ﬁdﬁi@ﬁsﬁcﬁh dél)nk iskiydrogehs a direct

Ilnk then Y is not substituted or unsubstit uted al kyl, or

1- oxi dot hi onorrlaomqﬂ@r mAw RAdisuRD gquiboditaeny| of ﬁ@@p@mleﬂm ;sttﬁbgnlarmk €8 with
one to five ents selected from hydrogen, cycloal kyl,

het er ocycl®B F !%’,“pnitro, ani no, sul phonam do, or '20

al kyI 40! phonyl dmanotheﬂnotﬁpmclﬂmgmbodimbmadﬂ@plnpo&h&ﬂ),, Rois tvhdoted fod the i s
NRI ", then Y is substituted or unsubstituted heteroaryl or substituted or

unsubst i t e h:emstmgy@fyphenylh ushenolp mlmeasm&@xybsml,pmhm&koxyﬂeﬂmnﬂa

provi des t eac ncI ovi,sos. The difference
bet ween tt?glo?ﬂﬁaﬁ?%ﬂ% SBB ﬂ%ﬁ‘ ﬁ’&ﬂ%‘wﬂ%ﬂ‘&% in provisos. 25

I n ot her aspecﬂnanmthermmc@aruuutarpmddmt n:écdmptmnﬂ@ Rgisdpsemnpounds t hat
are inhibitors of phosphotidylinositol 3-kinase (P13K). |In another aspect

of the inventidhan @rmhcéhmmtawmmdmffomglaéﬂéawrmmd@@ that include one
or nore of the conpounds described herein in conbination with a
pharmaceutically acceptable carrier. 30 %urther objects, features, and
advant ages of the invention wll b%,x pateniRSf r om

I
NN

)

wherein X is selected from the group consisting of -NH-, -O-, and -S-;

15

Y is selected from the group consisting of heterocyclyl, substituted heterocyelyl,
aryl, substituted aryl, heteroaryl, and substituted heteroaryl;
20 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.
25 " In another aspect of the compound of formula (II), X is -NH-,
In another aspect of the compound of formula (Il), Y is a heteroaryl or substituted

heteroaryl group selected from pyridyl, and alkoxypyridyl.
In another aspect of the compound of formula (I}, R, is absent.
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the follow ng detail ed description. -25- 11 WO 2004/ 048365 PCT/ US2003/ 037294
DETAI LED DESCRI PTI ON OF THE PREFERRED EMBCODI MENT The present invention

provi des wgelsoassgpounds that act as inhibitors of seri mefrustdmsesnohe

ki nases, phospholipid Idnases, and, nore particularly, as inhibitors of
phosphoti dylinositol 3-kinase (P13K) function. The conpounds provided herein
can be 5 fornul ated into pharnmaceutical formulations that are useful in
treating patie hn
particul ar enb9§?ﬁﬁ%@gw@“ﬁ%E?%V&@gxﬁggEE%E??%o q%hg%%%mwﬁggﬁ@hﬁ&%%gﬂ%ing

. cellular @ﬁﬂferatlon and in the treatment of cancer. The foll ow ng

iﬁﬁizzid:E | on’ NORAPAGET PoRSR HHIEE Figwﬁéedd.?ﬁé Prn gLtk el o 867 ou
ATP
D BAL- i arcRRaBiNg) afoﬁ%hg'?}ﬂ?hyﬁ oS %‘ﬁ%ﬁﬁt’%ﬂ%fﬂan%géﬁo&&c% oRgt "

ﬁN? qul 6[1 qulhen}‘a;:ﬁ‘b Jﬂ&lﬁﬂ;@y‘, i;hénﬁ%ﬂﬁl@gaﬁbﬂqﬂ eand@h&%yld&rb@@l&ﬁnioteh hI I amI Pe DI(\j/A
e ace ne i e sul f oxi de

EDTA: et hyl ene “8i ?ﬁ%ﬁ’éaspg‘ftrpglgbe ciogrbpoggﬁll 8%0@?@5\%?[)’6@\/5 Ob?ﬁ?é‘t at g Et OH et hanol

5-FU 5-fl HBTU:

0- benzotr Pg;gfﬁﬁ%{)ﬂhﬁ%‘ﬁ%‘éﬂ%‘% rg ﬂﬁBI ula @ﬁﬁfﬁ%@%&&fcopy

Ra)g
Ry 77 |
- N N
NYN
O
0
X1
wherein,
10 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; _
R, is independently selected from the group consisting of hydrogen, halogen,
15  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;
20 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 (XIIT), Ry is selected from the
group consisting of hydrogen, haldgen, alkyl, substituted alkyl, hydroxy, alkoxy, amino,
25 alkylamino, aminoalkyl, dialkylamino, dialkylaminoalkyl, carbonylamino, and
alkoxycarbonyl.
24



uroni um hexafl uoro hos hate HPLC H gh Performance Liquid Chromat ography

| C50 val ue: the concentration of an inhibitor that causes -26 d WO

2004/ 048368 25ifahisdg2003/ 037294 Abbrevi ati on Meani ng a 5@civuseeisnsizon in a
measured activity. LCVS Liquid Chromatography / Mass S ectrosco MOH

met hanol  NWMP: N-nmeth 1 yrrolidone NWVR nuclear ma etic resonance Rt room
tenerature 25C THF:. tetrah drofuran TLC thin-layer chronatography The

phrase "al kyl" refers to _al kyl groups that do not contain heterpatonms. Thus
t he phrase incI]E? @Pﬁ‘éﬂbe‘rﬁo}[‘&?g{]&? sgped fbgys, witd thenote H’é’t"l‘ﬁ?ﬁ’,tﬁ%i’wwﬁ
propyl, buhydntionR88S cindBE ¥dhpoltABdétineP s ¥boveNBiYhat 8 8¥! incHIESRY hotedOdECY

and the like. The phrase also 5 includes branched chain isoners of straight

chai n al kyproygisosspEhisi sascindoilasy dfirompounds of thednventiontdoes finslwdeviha folidwing ar e

provi ded bﬁ' way of exanple: -CH(CH3)2, - CH(CH3)(CH2CH3), -CH(CH2CH3) 2,

-C(CH3) 3, ra"@\iﬁCHS) 3, -CH2CH(CH3)2, -CH2CH(CH3) (CH2CH3), - CH2CH(CH2CH3) 2,

- CH20( @H3) 3, - GifRe( GH2i6HB) Jhen - EHsChMsBhiiéH D) (RiaSkiRhted- SR CERHESB)R.

- CH2CH2CH( CH3) (CH2CH3) , 10 - CH2CH2CH( CH2CH3) 2, - CH2CH2(( Cr3) 3,

- CH2CH2 C( Gz ed hetgracysigl or-subskitated)or unsubistioks) tekgras); CH( CH3) 2,

- CH( CH2CH3) CH - h . ras I hL.ncl.udes

cycl(i c al kgu éggﬁ%‘s Wiy @%%%?%%@3?1%?‘%&%ﬁ?ﬁ‘?’@"@ﬁh?5%"?10"”3

cycl ohexyl moghelind) ipethzin@ng Mabstiaged biperdirey ®Y is ﬁﬁdi%ﬁolﬁidpﬂﬁbﬁl dlimd,t h
abo

strai ght and branched chai n_al kyl, _groups as_ defined ve. Thus 15 the
phrase al kirpxigpdhiemorphalinge 1 rdiowiag-tiprpprphgling paiperadaenea N [asekjlalkgrendps,

q . = . . .
br anchit ik i (bR Rt oinekEld®] BAFXAS ik, EFYRS P fydiOfer bIBH B0 830,
at ons. Thecapbunasiems, yblohetylf shngl, kiloto-pldngt, cafboxe-phahilytarbemethoas plakaiyl, ned

above in which,
or pyndyl;

when W is morpholino, thiomorpholino, 1-oxido-thiomorpholino, 1,1-dioxido

morpholino, piperazino, or N-substituted piperazino, R, is morpholino, thiomorpholino,

15  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 substituted or
unsubstituted C1-Cé6-alkyl, or 1-oxidothiomorpholino; and

when R; is phenyl independently substituted with one to five substituents selected
from hydrogen, cycloalkyl, heterocycloalkyl, halo, nitro, amino, sulphonamido, or

20  alkylsulphonylamino, Ry is hydrogen, haloalkyl, alkyl, or halo, and X is NRY, then Y is
substituted or unsubstituted beteroaryl 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.

25 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.

30 Further objects, features, and advantages of the invention will be apparent from
the following detailed description.
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one or nore bonds to a 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 hal ogen
at om suchwapobs/o48k6s Br, and |; an oxygen atomin groups suwbsmes/ésyshioxyl
groups, al koxy groups, aryloxy groups, and ester groups; a sulfur atomin
groups such as thiol groups, alkyl and aryl sulfide groups, -27- 1 WO
2004/ 048365 PCT/ US2003/ 037294 sul fone groups, sul fonyl groups, and

sul f oxi de groups; i ) ] des,

SVl b oK1 de o oubs s e PERCRBHGHS o BB rABEREATLISS,

N-oxi des, i m dephe preser? MXENfIBS providds! loveNcoMiptint$ tHAE Qe HbRoASof Rrine/

trial kylsilyl groups, dwgklcy_aryLS|lyl groups, al kyldiarylsilyl groups,
P

and tri ar ylhigonire ; QJimd r kinaseat @apdamanrg Partigelaripy ssoinhehitagy oufps.
Substi t ut | k . i i j ds t
= oar bon( SeBpRityBRANAP sikise (PERY YRR Cnd il RSl nIBRaRACC 10

doubl e-5 or forshiled- e gharhacutical Siromilatiohs deld a6S uselylgNtreatingXpatientawiiony| |
carboxyl, and ester groups; nhitrogen in_groups such as_inines, oximnes

hydr azonesteeanfprna riphibior gfhBI3K. | ewgcialliy o qegiglers anbpadimentss | tdaroxidey |
groups in | Ches ﬂ]ﬂg{a - or Ry dr t IS
repl aced bgy/malﬁ%%)ngls %glaarﬁétgrgg{ ;?"‘b%gg@%‘%%?c y &’g@%‘%%‘mg rangylgl @gﬁ%ﬁﬁ%@o@
Preferred eabati tuted al kyl groups include, anong others, alkyl groups in
whi ch one or nore nds tqQ.a carbon or, hydrogen ato is/are replaged by one
or nore bonds t&b§ P@@Wﬁ’?ﬁﬁ?@oﬂ,&%@ﬂ%&%{'ﬂ?@@? reed @&Bgﬁ?‘%fﬁhléamﬁméw gr oup

is theygrifluoronethyl group and other alkyl groups that contain the 15

trifluoromethyl gropp—CGher—prefeyred—substituted—=atkyt—groups—imncl ude
those in which one|or Abbreviitoomds {0 _a carbon oMehwidpogen atomis|repl aced
by a bond to an oxygen_atom such {hat the substityted alkyl group contains
a hydroxyl, al koxy, BB ryl oxy _gro .pﬁospiwﬁldy?mﬁﬁmlg-l Brorred substituted
al kyl groups includgsahly! groups thak:.hayge an amine, or a substituted or
unsubstituted all cylararne—diratkyiam e —arytran-ne—(atkyt){aryt}am ne, 20
di aryl am ne, heterogpdPyl am ne, di hedaosiay aliptosphiace,
(al kyl) (heterocycly ﬁam ne, or (a ¥¢'r3f het erqcyc)] yl )am ne group. By halo is
meant chloro, brono/ 2o __or fluo WAXYREIOARen | s meant chlorilne,
brom ne, iodine or { big%rlilne. The p 1@3@ ’ @I kenyl" refers to strai ght and
branched chai n and eyeHe—grotps—stic f ] respect to
al kyl groups as def| DEgBAaMVe, excediisdbiglalamidugehjdrilge doubl e bond exi sts
bet ween two carbon atons.” Exanples|include, but are not Timted t(r

DCM dichloromethane

DDQ : 2,3—dithoro-5,6-dicyano~1,4-benzoquinone

DIEA | diisopropylethylamine

DMA: N.N-Dimethylacetamide

DMEF: N,N-Dimethylformamide

DMSO dimethyl sulfoxide

EDTA: ethylene diamine tetraacetic acid

EtOAc: ethyl acetate

EtOH: | ethanol

5-FU 5-fluourouracil

GCMS Gas Chromatography / Mass Spectroscopy

HBTU: O-benzotriazol-1-yI-N,N,N',N'-tetramethyi-

uronium hexafluorophosphate
HPLC High Performance Liquid Chromatography
ICsq value: the concentration of an inhibitor that causes
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vinyl, -CH=C(H) (CH3), -CH=C(CH3)2, -C(CH3)=C(H) 2, -C(CH3)=C(H) (CH3),

- C(CH2CH3) =CH2, cycl ohexenyl, cycl opentenyl, cycl ohexadi enyl, butadienyl,
pent adi enyl.2ofdifdsdyexadi enyl anong ot hers. The phrase "suygsiddapisadsakkenyl "
has the sanme 30 neaning with respect to al kenyl groups that substituted

al kyl groups has with respect to unsubstituted al kyl groups. A substituted
al kenyl group includes al kenyl groups in which a non-carbon or non-hydrogen
atomis bonded to carbon doubl e onded to anqther. -28 WO 2004/ D48365

PCT/ US2003/ 037294  |car SSRISVIZN0 = orESGHE ho nor oh or

non- hydr ogen at ons i's bonded to a Caé@Q%Mﬁcﬁ&ViB'a\&ﬁQashfbd%cﬂ%@' e bond to

anot her carbon. Thephrase—*atkyry refers—to strarght—amna oramnmched chain

groups such as thoselLCMSscri bed wi t higueEs@eomatographky Magsoups as defi ned
above, except that jat |east one trjpl bond exi sts between two|carbon
atoms. Exanpl es incLude,_bul_a,Le_nat—SPiﬁ%‘_’é‘??p?’n - C=-C(H)—-C= C(CH),

- C=C(CH2CH3), - C(H2) bt . - C(H) 2CmchghR) . and -C(H)ZC-C(CHZCH3 anong
ot hers. The phrase “substirtutedatrgynyt——tas—tie same—eanng—w{ h respect
to al kynyl groups tjiEMBubstituted Hkﬂagthmynuhnhnlead with respect to

unsubsti tuted al kyl ups. A subst Et ed al kynyl group i1 ncludes al kynyl
groups in which 10 - carbon-or Wﬁ@éﬂ%ﬁéﬁﬁ&_bmdad_l_a a carbon
triple bonded to an er carbon ang, J fya non-car bon DI
non- hydrogen atom i OR‘{lIUllucu to—a Tat 3&1{1‘@%@? aﬂ{rﬁ@fv%u rm—atripte] bond to
anot her carbon. Thel PTHFase "het er octethlyydrofuedner s t o bot h aromati c| and

nonaromati c ring clonpounds 1 ncludjng nocycli c, yclic, and pplycyclic
ri ng conpounds such C but 15 @H’Qﬁm‘i’rﬁa‘)gﬁ@hﬁrl idinyl _cahtaining 3

or nore ring nenbers of which one or more is a heteroat om such as, . but not
limted to, N, 0, and S. Although the phrase "unsubstituted heterocyclyl”
i ncl udes conderfBedpiiadectation't téfers o mtkyl gromlps deat denmit koxiamohatéroatomsd OBaIs Not

L,Pztggelbge o C%Cliélﬁl@g%?g SR R AR I Ay T T °f
2
met hy B Oug %‘2’?[?32?’%?1 tdééﬁduxﬁﬂcﬁeﬂgdegﬁb’ﬁdyﬂhe@fkguﬁﬁe Pﬁgagmsss 0

het er ocycl are not l1mte unsat ura
8- menbér edncludg;sbrmmhbd ichaingsdmére off sumghtm@em altydrgoupse hlGth;ﬂg)hut modlimited i t ed

Lo By TOl e U i WSS o 2591 Yy O 1 i) SRRSOV

pyr|n||dyl pyrazin pyridazin rnaz IyI

1H 1,2, 3- tctH@czm JCH,CAY), 1.-CHICH, CHER) y -CETHy)}, tcmﬂamts% (Cﬁiﬂ?H(CHs)z,
1H t et r azol |, 2H-tetrazo| etcﬁ sat yrated 25 red_rings

cont ai ni ng Hy)CEbldts =at S SHE )t %2qu}hs&ed Q%zC(C}Iz Hs)3,
~CH(CH3)CH(CH3)(CH2CH3), -CH,CH,CH(CHs),, ~CH,CH,CH(CH3)(CH,CH3),

10  -CH,CH,CH(CH,CHj3),, -CH,CH,C(CHj);, CH,CH,C(CH,CHy)s, -
CH(CH3)CH,CH(CHj3),, | -CH(CH3)CH(CH;)CH(CH3),, -CH(CH,CH3)CH(CHj)-
CH(CH;)(CH,CHj3), and others. The phrase also includes cyclic alkyl groups such as

cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, and cyclooctyl and such

rings substituted with straight and branched chain alkyl groups as defined above. Thus

15  the phrase alkyl groups include primary alkyl groups, secondary alkyl groups, and tertiary

alkyl groups. Preferred alkyl groups include straight and branched chain alkyl groups and
cyclic alkyl groups having 1 to 12 carbon atoms.

The phrase "substituted alkyl" refers to an alkyl group as defined above in which

one or more bonds to a carbon(s) or hydrogen(s) are replaced by a bond to non-hydrogen

20  and non-carbon atoms such as, but not limited to, a halogen atom such as F, Cl, Br, and I;

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,

27-



pyrrolidinyl, imdazolidinyl, piperidinyl, piperazinyl; condensed
unsaturated heterocyclic groups containing 1 to 4 nitrogen atons such as,

but not |{ygiZgGessss i ndol yl, isoindolyl, indolinyl, indat@énysrzes
benzi m dazol yl, quinolyl, isoquinolyl, indazolyl, benzotriazolyl;

unsaturated 3- to 8- rrenbered rings containing 1 to 2 oxygen atons and 1 to 3
nitrogen 30 atons such as, but not limted to, oxazolyl, isoxazolyl,

di azol yl 1, 2, 4- oxadi azol d lyl, 1,2, 5-oxa- |yl
o2l 3201 Y ug 8 bk SitaSl S A e R ork s iAo
1 to 3 nit{QGRE AHiAES HAAnARs, diblkylahidhes! ifldndded, engnaym 2004aryeﬁaﬁﬁ§urat ed.

condensed heterocycllc dgr oups contalnlng | 'to 2 1048365
PCTI US2003Nestids4imidsy; god eamums,amsihqon gom injgrounsemich @e s tridfligsikyk ermipe,

- benzoxazol adlazoly be 4- benzoxagzi
etc.); unsé’?ﬂ?’%@ﬁl gf%lpé guﬁ/ %ﬂdag%"“%s t BOP %uf"?‘ﬁ '}é?
and 1 t® 3nhéklohRERNnabRTas Uikd g"rau stSul!im'ltutéd mktye@ré@s aléd iR, dgmu ps in
i sot bi azol yl, thiadiazolyl (e.g 3-thiadiazolyl, 1,2,4-thiadiazolyl, 5

1, 3, 4- t hi a#ihighoPyg ,or 1mPId hondedp a@ d:a;:bon(Séter hydeogen(shatemais replaedebina@r ed
ot T it e MR erinds®) o> 4 datibidcf HioiPBind) % hbedbbarb BN 3 BRFechIf Bnfe: 0"

rings cont earbomyd, tartboxyl, Smbf wteragm@s Suitfogas,in Préfapd Gluch i 481 idthed, OoxitdRseny!
dlhydrodlthlenyl di hy dﬁgdlthlon ,. tetrahydr ot hi ophene,
t et t a- hydr BYdspemes. aad nitides (Pubstntedoplkedaredpshgrtheromphade alleyl geaws o pdichi ng 1

bong swfug)?el{}r ﬁgﬁareﬁflozg n & 2 ghfbors §|°,}Eg‘§§§ ﬂl azl n%?gdéad B&”a 3l 1 W’d -

benzot hi azo [ azo :
2H 1, 4- be nhﬂbﬂmnytﬂyhgioupebc cyeloalitiyh eerupbe ﬁ'zsfeﬂnechxubmltutécb atkyl groups include,

B RS EReR: ket sk € bt ofos it bec o Gy R Fel
condensed RAEramRkehiYy G BEmRAn LA BaTlorhd orlty S5RuRE HFESHF Rtk Gured

benzodi oxoly , enzodi oxoyl, etc.); unsaturate menber ed
ri ngs cont alﬂcyﬂ |ggo@n isax]ygdriﬂuaxtomnﬂaﬂdgmupcanﬂ sthef ualkwut gr{BlpSLlltht @entainuthenot
I|mte xat hi e : Lurated . 3- .t menber 1.ngs.co I ni ng

To. 5Ly istHomrrBaata. e SRR sbginded ol gZ0uns ARG ib Fhich
unsat ur at een&m%@%eﬂdg io@@arﬁ&f‘&ﬁiyﬂk@n]at&ﬂls%‘ Slbdd 15y 2bOHBoHkyBS: atom

benzot hi enyl, benzodit hi e% and “unsat ur at ed condensed heterocycClic rings
cont ai ni ngSlmhtEaltbe(ijtmm atiglrgtoup mtans)améwxmh elkoxyuatargdexp erovpx &t eny! .

S at ome. | nePREPRIE ShaatebrL ST R s TER AR wRE ik Bt A o ot cos
and sul f ongghstitukear o@&mﬁmmtﬁkﬁemeylmmmme arylamine, (alkyl)(aryl)amine,
20  diarylamine, heterocyclylamine, diheferocyclylamine, (alkyly(heterocyclyl)amine, or
(aryD)(heterocyclyl)amine group.
By halo is meant chloro, bromo, iodo, or fluoro or by halogen is meant chlotine,

bromine, iodine or fluorine.
The phrase "alkenyl" refers to siraight and branched chain and cyclic groups such
25  as those described with respect fo alkyl groups as defined above, except that at least one
double bond exists between two carbon atoms. Examples include, but are not limited to
vinyl, -CH=C(H)(CHj3), -CH=C(CHz);, -C(CH3)=C(H),;, -C(CHgz)=C(H)(CHy),
-C(CH,CH;3)=CH,, cyclohexenyl, cyclopentenyl, cyclohexadienyl, butadienyl,
pentadienyl, and hexadienyl among others. The phrase "substituted alkenyl" has the same
30  meaning with respect to alkenyl groups that substituted alkyl groups has with respect to
unsubstituted alkyl groups. A substituted alkenyl group includes alkenyl groups in which

a non-carbon or non-hydrogen atom is bonded to a carbon double bonded to another

8-



I ncl ude tetrahydrothi ophene, tetrahydrothi ophene oxi de, and
t et rahydr ot hi ophene 1, 1-di oxide. Preferred heterocyclyl groups contain 5 or

6 ring meghSicandEe preferred 25 heterocyclyl groups ingtp@e200809b4 i ne,
pi perazine, piperidine, pyrrolidine, imdazole, pyrazole, 1,2,3-triazole,

1,2,4-triazole, tetrazole, thionorpholine, thionorpholine in which the S
atom of the thionorpholine is bonded to one or nore O atons, pyrrole,

honopi perazi pne, oxazol i, di n-2-one, nol i di n- 2- one xazol e, qui_nuclj di ne,
b a0l 6 crgh 450 ipse i Mk GR % B PARYEPOR OF SRS hABORRR oS S PORRL O 1 Ut ed

het er ocycl Yhrhoh 8586Solved & 86 OB t¥lansthotdrssn. def i ned above in which one
of the ring nenbers is bonded to a non-h dg&gen atom such as descri bed

above with respdbe phrass (alkynyl) trefgrsafolspial braaniieds chindn igtanpe duelr 94 thgsoups.
Exanpl es, i.,ncl.ude, .but are.no imted t 2- et hyl benzi,m, dazol yl : 30 WO
S04 04536 4oe D otsBes 50 Flkoh el s okl FRyey pfont that af Teas? bre wiple

5{ ﬁhl OFQ_?_ﬁ'béﬁdﬂe%ﬂé pbmeégrm&f YhcbBh %ﬁ@: rmammmtinozudéglm C?Wﬂo@mm.i@éﬂ)&g

ot hers. e se "ar re [ 0 C in

het er oat o nﬁcgah'@s t‘ﬁ?&éﬁﬁ)as € %‘#&&%@gg > b%p?ﬁg)?:ﬁg[%ﬁb,, ni Q@ﬁﬁ%@@%@u p&nd ch

as phenyl , .biphesgtc I > HigdaY tsuB¥t a ough
P o A OUPREIPICTIROLY aRBHY lothers MARMIINERY bubltitiRY AkyBIANRL e Bk

ubstit aryl™ includes ‘groups contai ning condensed rings

such as napidabimpeviéh rdspecd @@ alkiyayl groapsitiar wbylitu@dliod gdringss Hadweith fspex t@r oups
such as al kyl or hal g qroups bonded to one of the ring nenbers, as ar

|
groups suc kosubstigied allsyl @greunss iy absttuted alininyt grogn melysies aflkypghigrapgs in lﬁéps as

e s 054 RS R Bl SRS stelondt B bon e iSblher coton
oxygen at omhé)thosei i efdizh atromicybonaor hon-hydiofen atomh ds(twpded t6 e cqrboe mot

conpound, however,. The phrase "substituted aryl group"” has the sane neani ng
with respedtV Wd%ﬁﬁm@&oﬁ& QanothsrcalpByps t hat substituted al kyl groups had

with respect toTyasyRatd ttHoRlooRIEY | rofthOUBS bollOURYRLGe ZndURBhAbHLEE ARY!

group al so includes aryl groups 1I'n which one e aronmati1 c carbo
bonded t o compotindstiacinding sarrivoyclay, bivyalid) wdd pgheyaiconsg cadapourids edclahs\bat and

aroup 1S, baRtg bt aStCkdiRl Sortanlict SSRGS PREBE 9 RJTel Shaye to

i oh ¢ o e Rraol SRS HEHR e Ib N O AR e Phfadt AR e

al kyl, al kdmigrqcyclyl"ainklpdes copdengedthetatedyichie rings audhusebenzimigazylyl dinddee ngt

di hydronap ri]rtlcrfﬁ/cie h%%erct)gj;[ciﬁh (()jurp% it tﬂ%@e}/ tln)n'er g-ll_'gllf}:?s su% &s %ﬁgrehalo groups bonded to
one of the ring members as compoundé such as 2-methylbenzimidazolyl are substituted

20  heterocyclyl groups. Examples of heierocyelyl groups include, but are not limited to:
unsaturated 3- to 8-membered rings contsining 1 to 4 nitrogen atoms such as, but not
limited to pyrrolyl, pyrrolinyl, imidazolyl, pyrazolyl, pyﬁdyl, dihydropyridyl, pyrimidyl,
pyrazinyl, pyridazinyl, triazolyl (e.g. 4H-1,24-triazolyl, 1H-1,2,3-friazolyl,
2H-I,i,3-triazolyl etc.), tetrazolyl, (e.g., 1H-tetrazolyl, 2H-tetrazolyl, efc.); saturated

25  3-to 8-membered rings containing 1 fo 4 nifrogen atoms such as, but not limited to,
pyrrolidinyl, imidazolidinyl, piperidinyl, piperazinyl; condensed unsaturated heterocyclic
groups containing 1 fo 4 nitrogen atoms such as, but not limited to, indolyl, isoindolyl,
indolinyl, indolizinyl, benzimidazolyl, quinolyl, isoquinolyl, indazolyl, benzotriazolyl;
unsaturated 3- to 8-membered rings containing 1 to 2 oxygen atoms and 1 to 3 nitrogen

30 atoms such as, but not limited to, oxazolyl, isoxazolyl, oxadiazolyl
(e.g. 1,2,4-0xadiazolyl, 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; unsatutated condensed heterocyclic groups containing 1 to 2
-29-



"substituted aryl"” includes, but is not limted to tolyl, and hydroxyphenyl
anong others. The term"heteroaryl", as used herein, refers to a cyclic or
bi cycl i cyarReRldksss’ adi cal having fromfive to ten ring mimnRoésnsendgh ring of
whi ch one atom of the cyclic or bicyclic ring is selected fromS, 0 and N,
zero, one or two ring atons are additional 25 heteroatons independently
selected fromS, 0 and N, and the remaining ring atons are carbon, the

r adi cal be|n |ned t [ est o th m)lec le via an f the ting,atons,
such as, 5&5% ?p?kae&wog%)? aﬁ%ﬂlj %@?Wzoﬁ’bgﬁ’%?@dlﬂﬁs’}’azol yl,
i ni dazol ybenzbfazﬁm ZHXﬁ4£HeMioxatlﬁﬁ0>éPeZ}9| Whsaniritb@d3. 2480 I8MhemBeradli Ar@! VI |

t hi ophenyl, furanyl, qU| nol’i nyl | SO%l:II nol i nyl, and naphthyridinyl,” and the

like. 30 cinéainisgnh tos 3oaifur @toses et drto yitrogers ategas el as, bt ao%hmltcé to,

het er oary .def.i.ned, her ei sti £y pe I errent
of one, %&8]8' ot hi‘sgéhlﬁohflhedmﬁé'@?%lg!an g %:ﬁ&?lgngék’r ?EI(1 - OH,
-CN, @ - CB3 aldkiddiaz6lyl, 02 Slikindiazol g(}kt&ﬁ-s@ﬂumw3st&81mélﬁ$ﬁ@d Yihgah c@{taihmg

hal oal kyl , thi oal koxy, ani no, | am no, . -31 WD 2004/ 04836

PCT/ US200B102 palfar atging|aag| lam %altrqgeta glogsosuchias, it noa ligdted| teacthiagelodiwhboxy ,
| k b
eyt oy e AR g SRR B b BEF kb el 116 PHIRL ATl °F 0

group or Butbmtm ﬂmﬁteti t@ thiioyh) ﬂihydmdﬁhlegﬂptﬂﬂsydmﬂiﬂﬁcbnywtﬁf@ymthl@pmdensed to
each ot her bqund. Exe Iarc¥ bi yI corrpounds i nclude,, for exanple
pheny| beniskaby ﬁ@frﬁlmﬁﬁ@e 89 hetracyclisHings| watpinipg | to 2 sulfur

phenowbe%tg,feﬂa_ chT e@yﬁ HYLt)oQﬁn d*bHI‘ | 188", benzothiazolyl,

(4- phenyl zene, p enyI benzylam ne,
(phenyhn ebémnﬂﬂdﬂmbrh,e arbdnzdﬂm'aimjde Pl{eg.err edH—hp{henmhia;myb bst i ¢ted.ed

phom h&IIﬁryb”c' I‘mﬁaﬁt (R A A AR ahbh bt cto), msaumsted - 1o

N[4-(2-p y : o .
2- am no- ?Mﬂf 2- phen I et hyny x%g b#&%r%)lgdg‘ndg?nﬂ’%g?ﬁ%éa to furyl; unsaturated
2-am no- '\Ffindel@@ddtmwwhhymm) @ﬂwﬂmﬂhgaha! &nixiegen atoms such as benzodioxolyl

T el Sadics e

2-

g 2- ”Et !Mﬂnpérﬁloy ltd MRk~ Rbihé shekr &h%ﬂt’ h@tt Bi¥d ke haRydrbodahisgR! sindfed
2-

4-

N-

(
henyl - 2H benzol[ d] | , 3- di oxol ene, 2-chloro-1 - nethoxy-4 phenyl benzene,
(i m da3dby8-me: Ie)iamga@pntau{mg (120 Braxygéreatamnsyanyl ghiend stlfgetiems desh as
henyl

(
[
[
b
52 am nL’étﬂﬁ‘f}ﬁ]oxy en%fﬂl@ﬁ% g?lp%?ﬁl%d Bﬂ%snﬁ)?%} alf &esulgn' { Tt?gixs such as
Z or ophepsfizd@RingY, Ihearddidientt; ladd Gasapreny beidensad Daprosndlil 2mgk asntaifingZm{

net hyl -
20

f
[ oxygen atom and 1 to 2 oxygen atoms such as benzoxathienyl. Heterocyclyl group also

I
(
include those described above in which one or more S atoms in the ring is double-bonded
to one or two oxygen atoms (sulfoxides and sulfones). For example, heterocyclyl groups
inciude tetrahydrothiophene, tetrahydrothiophene oxide, and tetrahydrothiophene
1,1-dioxide. Preferred heterocyeclyl groups contain 5 or 6 ring members, More preferred

25  Theterocyclyl groups include morpholine, piperazine, piperidine, pyrrolidine, imidazole,
pyrazole, 1,2,3-triazole, 1,2,4-triazole, tetrazole, tbiommpholihe, thiomorpholine in
which the S atom of the thiomorpholine is bonded to one or more O atoms, pyrrole,
homopiperazine, oxazolidin-2-one, pyrrolidin-2-one, oxazole, quinuclidine, thiazole,
isoxazole, furan, and tetrahydrofuran,

30 - The phrase "substituted heterocyclyl" refers to a heterocyclyl group as defined
above in which one of the ring members is bonded to a non-hydrogen atom such as
described above with respect to substituted alkyl groups and substituted aryl groups.
Examples, include, but are mnot limited o, 2-methylbenzimidazolyl,
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phenyl ) met hyl ] am no} N-[4-(2-phenyl et hynyl ) phenyl ] acet am de,

4-phenyl -1-(trifluoro 20 nmethyl)benzene, 1-butyl-4-phenylbenzene,

2- (cycl oRgyaohpiissed) - N [ 4- (2- phenyl et hynyl ) - phenyl ] acet@d/0€003/037294

2- (et hyhnet hyl am no) - N-[ 4- ( 2- phenyl et hynyl ) phenyl ] acet am de, 2-(butyl am no)
N[ 4- (2- phenyl et hynyl ) phenyl ] acet am de, N-[4-(2-

phenyl et hynyl ) phenyl ] - 2- (4- pyri dyl am no) acet am de,

N-[ 4- (2- phen hynyl enyl]:2- ui u.clldn3 no) acet am

N-[ 4- ( 2- pﬁé‘?ﬁﬁlﬁ’%‘%ﬂg@éﬁyl ]%9@&%&% kﬁ‘?ﬁg@ erazmy and

2- am no- 32 ERtoRys [ém(,gggﬂh@ﬁyl et hynyl )phenyl ] but anam de 4 (4-

phenyl but a- 1, 3-di ynyl )phenyl am ne, 2-(dinethylam no)-N-[4-(4-phenyl buta-1, 3-
di ynyl ) phenyl | dberhrasel éary -r@@rmfylamgﬁ@)psmt&(mt whutain heiereatom. Thus the

Clj l_ )[/ZEU( épgﬁ%\%f‘% Z[lcﬁi’%% E‘ﬂ)%gng'l(ﬁt %A t&?gergﬁ%sbgl?cﬁeas phenyl, biphenyl, anthracenyl,

N (1- car basphiyenst by dag sy Bxailk) Mhénﬂ%ﬂhe bialel thirsdbstineted Al") iRBlaayd
car boxam de, 'en 45'%2 ghenyzfigm nyl)p ]Sropanam de, jfwlnet hoxyp gﬁ%

phenyl k@qx@zﬁ@ngmqg ag gaphthalene 1t does not include aryl groups that have

(tert- but I

( 3- phenyl p 6}8-“;’ ane g)%ﬁﬁ%'%r@&bé ﬂo?{laé(ggarigj p%g%l/ rig 6‘5%“%1%55 e, afy(4-

et hoxyphepgolups 4u¢Eh§MybwaiiﬁldeﬁﬂChe{ran(TB Waihs‘uﬁitéw Bl)yll)@dﬂ@yds] fasetipdde. - 32
WO 2004/ 048365 PCT/ US2003/ 037294 The term "heteroarylaryl” refers to a

bi aryl gr BelpWwdepreierd wsubsiautad gl goyp fsphenyl WrsubpiBatediand eoens nydifpl ar y

het I
phenyl ;?P@@éh 1§ /oRRE ol chffon (el AR avomsl BRRK MG Bmdor sulfor
5-(ﬁ phlenyﬂoai(d;)ynﬁ]_ie)patelﬁcldnipydnd:)ﬂlywewrx;d| nle 2h4 d: one, |
2- bhenyl thi é’pﬁ' PSR AP HIes A5 EROUP sy g0 FADS 1Ty Yl ggsart to
3-(2, 4-di f [
( | GRBLREHA ;M{V/)%rﬂ i mﬁﬁl&heamf@oﬁmawm respb@ 6 uhSbs@Ridsonal Iy

substitute roups 1 nclu
5- ( 2- phenglkgt grougd. )Fgwever.di substituipdanyligequplalsteinblodys aty) grotps imrwhibenzehe,

L 10 e, bR RSt RO BRI BB s 0

3-f1 uor o- gedcAbdd/aBtvE add HRNAXMdds ré%@up%‘uﬁ%@l?ﬂﬁ@ﬂﬁmore aromatic carbons of
(hydr oxyi m no) (5- phenyl (2-t hi enyl )) net hane,

5- [ (4- met thelasylpgronp iin pondedt thy Jubstitpied rapkion mptﬂ:@hblted alkyl, alkenyl, or alkynyl

g_ E g’_ ﬁf [‘?’ qphe%ﬁ%ﬁﬂh? qqglﬁgTbistlg{;ﬁﬁ%{ﬁ g l % t@nltsepnywﬂl {55 C&bon atoms

phenyl (3- Qﬁ’ﬁﬂ éﬁoﬁﬁ?ta?é/ bosRE e ¥RE s of an alkyl alkenyl or alkynyl group to define

hydr o [ (5-phényl (3-pyridyl))methyl]am de,

2" (! el ORE sy -t sdrenanbity oFfesabsshenaploial) o/ws, the phrase
het er oar yéu%%tﬁ{ea%rﬁl' mcil?c{eg,rb%t Esono? hgﬁt%&% to‘i’;ﬁ,O ) Méﬁpﬂgﬁﬁ amoné G ey yl

The term "heteroaryl", as used herein, refers to a cyclic or bicyclic aromatic

radical having from five to ten ring atoms in each ring of which one atom of the cyclic or
bicyclic ring is selected from 8, O and N, Zero, one or two ring atoms are additional

25  heteroatoms independently selected from S, O and N; and the remaining ring atoms are
carbon, the radical being joined to the rest of the molecule via any of the ring atoms, such
as, for example, pyridyl, pyrazinyl, pyrimidinyl, pyrrolyl, pyrazolyl, imidazolyl, thiazolyl,
oxazolyl, isooxazolyl, thiadiazolyl, oxadiazoly]l, thiophenyl, furanyl, quinolinyl,
isoquinolinyl, and naphthyridinyl, and the like.

30 The term "substituted heteroaryl" as used herein refers to a heteroaryl group as
defined herein substituted by independent replacement of one, two or three of the
hydrogen atoms thereon with Cl, Br, F, I, -OH, -CN, Cy-Csz-alkyl, C,-Cg-alkoxy,
Ci-Cg-alkoxy substituted with aryl, haloalkyl, thioalkoxy, amino, alkylamino,
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groups are heteroaryl groups. Exenplary heteroaryl heteroaryl groups include,
for exanple, 3-pyridylimdazole, 2-imdazolylpyrazine, and the I|ike.

Preferregoopbdfialsl y substituted heteroaryl heteroaryl pgioudgesd3eionde: |

2- (4-pi perazinyl -3-pyridyl)furan, 20

di et hyl (3- pyrazi n-2-yl (4-pyridyl))am ne, and

di met hyl {2-[ 2- (5-net hyl pyrazin-2- yl)ethynyl] (4-pyridyl) }am ne.

"Optional ), ubstituted" refers to-the aptional replacepent qof hydrogen with
one or %ﬁ@mal%ﬁ"aﬁﬁ’: dpﬁ‘%erﬂaﬂ?"%ﬁé 4, EAtosHal PYFOXIBERaYLt @89 gr oups
i ncl ude thARQamARSCr P OIRRRSi by bRS SBSRUEONDY Be ok CltyR HitSlobRE! or

definition for substitution is Supplied. 25 Additionally; "suitable
subst i t uthetemoaychmapkyl grosipude, for exanpl e, _hydroxyl, nitro, amno, imno,

' halo ot bloam d  doar i i | .
ot hoxan d no.The ity basT ek B rous or pEHHeaL o e S AT bt vhishicy)
subst it utzesinad Kdﬁdenséﬂadooé&}ﬁ@ﬂﬁér,kéﬂ&bduﬁ&ﬁEﬁéﬂﬁﬂw, bigal goﬁifﬁﬁ%dskﬁéme, for

| ower al koxyal kyl , al kyl carbonyl, aryl carbonyl, aral kyl carbonyl,

het er oar yekgmplsony| phiaxlbenzanai ky|diphdssldiazenal ky| 4-tmethylbip-kpherdbénzene,

cyanoal ky/ I | dyl [ L y] .rpole, thiophe I m.d Lyl , and
t%e | ke%%%%@é%ﬁf?%%%&e?%n&ﬁgﬁgﬁ’gg&ggel}m)m}ﬁelm bug‘%pp‘lﬁg}rnfﬁé?ﬁfyor

exanpl e, di ensdpe)Whdisl-Brazylnase Ghtnefhokibenizeatbadd the Bk, Breferred

het g?ocyclf/?&ﬁ’r oupsmgnédig%et%ezryoar I @?33% 2%%’2/ 048365 PCT/ U82%3/66r§7294

groups ashiipnallyhe sphditeted t Pittkbse SePSng Brlude: i n 2riphewiaminor-Naldd2-
di cinal : Lo . : b ) ;
pr ef At o S RS Hphelih ekl A ddle, MR E A Bb R Y-
N- ( 3- net s nojaetexdel de, NamjtolNH4 1o, \ ide,
N- E 2- gdro%;p?gggo yl)c ggoxeni de, Mrr?thi[ q?ﬂheﬁy xoflydeny ]I,)mpanmm °
ﬁj: ?gr EOSQ'MON :ﬂ‘r@‘d’b@%ﬁ Wﬁ?ﬂ]aﬁw[ S h‘hédr ox eI ARBIER - the(2-
. " N ‘ e, - r OX Y 10)-N-[4-(2- -
(hydr Oiy@@#@%ﬁé@gﬁ%}%ﬁ%& N ( 2-car %onyl %“'ﬁ%t ﬁyi 3§c%‘t(§r§h§g¥1
N (2-(2- iythph ¢ty X&f(2emeth sy INvpt- phenyl]-
{2 15 At s Gy gyt sty
N [ 212" igaidRot ARRTA Y PrOBiA L o el o chlor A methory-4 phedyibeiisene,
N-(4- hyd_rzég & r?)l i @Klﬁé[i{-t-f&ap %él&h%@é@ﬁ@ﬁlé deBlafiRAd)! | NYhdaEApl -
b de, hyl t : 3-
oot o
N (1 Coarbomam AorE NGO S 395h T S tamide, 2[4 mthy-
N-[3-(2- Lk - ' i - ~1-(tri -
et hyl - 2 Ay ol AL B (L R R Ry fucetamide, 4-phenyl-1-(tiffuoro
N- ( 228y d rosthyBbanyzenc |1-iitylyd-phenylienzaneb 34 epelahexylamino)-N-[4-(2-phenylethynyl)-
phenyl]acetamide, 2-(ethylmethylamino)-N-{4~(2-phenylethynyl)phenyl]acetamide,
2-(butylamino)-N-{4-(2-phenylethynyl)phenyl]acetamide, N-[4-(2-
phenylethynyl)phenyl]-2-(4-pyridylamino)acetamide, N-[4-(2-phenylethynyl)phenyl]-2-

(quinuclidin-3-ylamino)acetamide, N-[4-(2-phenylethynyl)phenyl]pyrrolidin-2-
25  ylcarboxamide, 2-amino-3-methyl-N-[4-(2-phenylethynyl)phenylfbutanamide, 4-(4-
phenylbuta-1,3-diynyl)phenylamine, 2-(dimethylamino)-N-{4-(4-phenylbuta-1,3-
diynyDphenyl]acetamide, 2-(ethylamino)-N-[4-(4-phenylbuta-1,3-

diynyl)phenyl]acetamide, 4-ethyl-1-phenylbenzene, 1-[4-(2-phenylethynyl)phenyljethan-
1-one, N-(1-carbamoyl-2-hydroxypropyl)[4-(4-phenylbuta-1,3-diynyl)phenyl]-
30 carboxamide, N-[4-(2-phenylethynyl)phenyl]propanamide, 4-methoxyphenyl phenyl
ketone, phenyl-N-benzamide, (tert-butoxy)-N-[(4-phenylphenyl)methyl]carboxamide, 2-
(3-phenylphenoxy)ethanchydroxamic  acid, 3-phenylphenyl  propanocate, 1-(4-
ethoxyphenyl)-4-methoxybenzene, and [4~-(2-phenylethynyl)phenyl]pyrrole.
-32-




15 N-(2- hydroxy- 3-norphol .in-4-yl propyl ) carboxaniide, N{2-[(5-cyano-2-

pyri dyl )am no] et hyl ) car boxam de, 3-(di net hyl am no) pyrrolidi necarbal dehyde,
N-[(5- rRignobivssags n- 2-yl ) met hyl ] car boxani de, PCT/US2003/037294
2,2,2-trifluoro-N-(1-formyl pyrrolidin-3- yl)acetamde, 0O \y O HN HN HN HN O
OHN OHLNG20 NHZ NI CHI ONHZ O H2 eaf s O~OHNHN HNN, and \N
Representati ve substituted al koxycarbonyl groups include, for exanple, those
shown bel ow. These al koxycar.bonyl .groups can be furt her bstituted, as will
be apparent 2 ??%5&@%550?%’ rgﬁg?ﬁ%qplﬂaqy &TOYP JAITLO ‘Btstﬁ%ﬁy EIPRPS Brfeni stry
arts in ChikreBSili Ofrotip! N HxbRipla S Helsibdr9lahRr ebfbups 34in¥iig0044:04338Rple,

PCTI US20031037 94_Q.R‘g%resent gtﬁ/e subgfr?taﬁb?edgg}l onyc_ay bonyl groups incl ude,
for exanpR®henylpwidishownhaswlmwrolerh e s e342-pbsmBethpodpyriginey p phenylpiazslar t her

substituted,as wilLlL be apparent _to.hose having skill in ; gani.c and

Tedi ci nal g%%ﬁ?@{l?‘by‘&ﬁ? I ghydopyri AR 9 hipnel L ISABRARRNE D o

0 0\ L22phehethysHljpyeddine, . Y O  2-phenylthiophene, phenylimidazole,
3-(2-piperazinylphenyl)uran, 3-(2,4-dichlorophenyl)-4-methylpyrrole, and the like.

-

Preferred optionally substituted heteroarylaryl groups include:
5~(2-phenylethynyl)pyrimidine-2-ylamine, 1-methoxy-4-(2-thienyl)benzene,
1-methoxy-3-(2-thienyl)benzene, 5-methyl-2-phenylpyridine, 5-methyl-3-
10  phenylisoxazole, 2-[3-(trifluoromethyl)phenyl]furan, 3-fluoro-5-(2-furyl)-2-methoxy-1-
prop-2-enylbenzene, (hydroxyimino)(5-phenyl(2-thienyl))methane,
5-[(4-methylpiperazinyl)methyl]-2-phenylthiophene, 2-(4-ethylphenyl)thiophene,
4-methylthio-1-(2-thienyl)benzene,  2-(3-nitrophenyl)thiophene,  (tert-butoxy)-N-[(5-
phenyl(3-pyridyl))methyljcarboxamide, hydroxy-N-[(5-phenyl(3-pyridy!))methyl]amide,
15  2-(phenylmethylthio)pyridine, and benzylimidazole. _

The term "heteroarylheteroaryl” refers to a biaryl group where both of the aryl
groups are heteroaryl groups. Exemplary heteroarylheteroaryl groups include, for
example, 3-pyridylimidazole, 2-imidazolylpyrazine, and the like, Preferred oﬁtionally
substituted heteroarylheteroaryl groups include: 2-(4-piperazinyl-3-pyridyl)furan,

20  diethyl(3-pyrazin-2-yl(4-pyridyl))amine, and dimethyl{2-[2-(5-methylpyrazin-2-
yDethynyl](4-pyridyD)} 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.

25  Additionally, suitable substitution groups include, for example, hydroxyl, nitro, amino,
imino, cyano, halo, thio, thicamido, amidino, imidino, oxo, oxamidino, methoxamidino,
imidino, guanidino, sulfonamido, carboxyl, formyl, alkyl, substituted alkyl,
haloloweralkyl, loweralkoxy, haloloweralkoxy, loweralkoxyalkyl, alkylcarbonyl,
arylcarbonyl, aralkylcarbonyl, heteroarylcarbonyl, heteroaralkylcarbonyl, alkylthio,

30 aminoalkyl, cyanoalkyl, beﬂzyl, 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-




O fOH N O OH The term"protected” with respect to hydroxyl groups, am ne
groups, and 10 sulfhydryl groups refers to forns of these functionalities
whi ch argieaiessed from undesirable reaction with a psetesioodes7ggsoup known
to those skilled in the art such as those set forth in Protective Goups in
Organic Synthesis, Geene, T.W; Wits, P. G M, John Wley & Sons, New
York, NY, (3rd Edition, 1999) which can be added or renoved using the

d t f th ted h | ud
DL 00U e oo ot R Be PSR R S 1 Bt MmN ad GiBhel1c) U0
of a hydrgin @nfifRtioNwith e dRRMRIE HewGh RPofelétl amBlockibBhilegols include:

t- butyldlnethyl chlorosilane, trimnethylehlorosilane,

trii sopr oy fﬂ?ﬂmwl)@ﬂv@xamrdeet hyl chl or osi | aneY- (&mhamrml)mbmmdand

et hyl but . met hox

et byt i oNEVRPrRBreoRimidle) | o\ N Rt rp ROy | oo st
2- met X YRCHPSH -3-ylikypréaricate] ahy dr opyr aRyR-Hdsdypropyl)BirBexasiday |
ether, allyl ether, benzyl ether, esters such as, but not_ l'imted to,

benzoyl f tlédeerﬁmr@PYm@é!W %richl oroacetate, and trNI-II

Exanpl es o S 1RC & mdes
such as, @{y ﬁ&%@@%@m@@‘g&% e, ?I’I fﬂcd%r oace? e?hﬁ ° nzam c}‘&(ezl% des,
such as ppyridBi)etiyiiearboraitide] tN#(Q%i;myhndthﬂMMdmﬁlebeﬂ\B(mﬁmmb@ﬁetﬁﬁ)

protected sul f hydryl roups i nclu limted to, thjaqethers

such as Scasboxapii ?shN @°Xmmolggazﬁﬁf9%¥§9§a§£ﬂ%0g‘f‘t[\%@'hydl'%}"‘-\mvm548365
and ol notpesamite, Iﬁlmihfd’%%@}e?ﬁ%m’%ﬁﬁ%?g R

IJ

and am nothro ace y ‘accepta

i ncl udes earB@dainidé,t h an i nor g&h(carﬂmybmmmmghy])acetmme, i nor gam c &6{3#
organic acid,. or bas aci, o_acid sal.ts o or gani c bases,
Che i nvenpymitididproaElcarbosamy %nhlaﬂ] CRRay oA e s o

I I
POt 3551 Ui Ol A2 ok Sbsmag ?"“‘ﬁ%@%ﬁ@?@ﬁﬁﬂﬁﬁﬁéﬂ 0 i
exanpl e, mlethybﬂmxbplperamuecarbmldeh}ylb,aan(é—hy;dyuxy&-pgnolpdmyipmecabhmﬂa,m ne,
dieth I d triet t foi
i In_(sat a O' dB‘?%g’l ?hEII ag‘?@i&’ i}“rﬁbgmq’@lﬁ’r z_cﬁl olr Ingrgg c{za]gg ogorl c
acid, ni tﬁ&ﬁdﬁﬂﬁmo]ﬁﬂh&f}%’bﬁxﬁﬁid@, SREnRRIRMNAG oGl fecABalddyds, ON [5-9ani ¢

aci ds,

methylpyrazin-2-yl)methyl]carboxamide, 2,2, 2-trifluoro-N<(1-formylpyrrolidin-3-
yl)acetamide,
YO o Yo YO )
HN HN HM
HN HN
0 YO j\’ \L \LN _ ;\ I\OH
20 NH N , OH I, 0% “NH, 0% “NHp
o}
o}
HN

Representative substituted alkoxycarbonyl groups include, for example, those
shown below. These alkoxycarbonyl groups can be further substituted as will be apparent
25  to those having skill in the organic and medicinal chemistry arts in conjunction with the

disclosure herein,
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the instant invention includes, for exanple, formc acid, acetic acid,
trifluoroacetic acid, fumaric acid, oxalic acid, tartaric acid, maleic
aci d, CigéhssRedsds succinic acid, malic acid, net hanesohiusmios/zmdd,
benzenesu fonic acid, and p-tol uenesul fonic acid. As salts of basic amno
acids, the instant invention includes, for exanple, arginine, |ysine and
ornithine. 15 Acidic am no acids i ncI ude, for exanple, asparti c aC| d and

glutam c acid., As used herei.n. the term "pharnaceut i aII acce | e ester™
refers to est ol STeSHHALYF Y h“"u”“g é‘ﬁ?"ﬁy‘%ﬂr%i:rﬁﬁwlﬁcwﬁ ﬁ%‘ss &%k down
readily isfowh Qel'&W’TH’ﬂeMOﬁy@arbbﬁﬁ\ngﬁﬁB%aﬂ Bk Gitthes Qﬁﬁ%ﬁuﬂ@l:l & will mlspaiéﬁer eof .

Suitabl e ester groups_include, for exanple those derived from

phar mace e those bgviag skith iaghe organisrand; reedigingloshpmisrysastsin, coggrnetion wathl the 20

al kenoi c, cycl oal kanoi ¢ and al kanedi oi ¢ acids, in which each al kyl
ARG

or al ken 'dvant ageously has not nore than 6 carbon at ons.
Representati ve exanples of particular esters include, but are not limted
to, formates, acetates, propi ves, butyrates, acrylates and

et hyl succinates. T @rm "phafmaceut i cal#$ acceptabl e prodrugs" as used
herein refers fho g 25 pro gs of‘?gi conpo Oof the present

i nvention whichlare, hin the Ecope of ~eltnw” medi cal jddgnent, sui tabl e
for use in cont2et with the tissu of humans land Pows™—&nimals with undue
toxicity, irritation, allergic res e, and the |ike, commensurate with a
reasonabl e benefit/risk ratio, and gffectiye for their intended use, as well
as the zwitterionic forns, where posgiblfe, of the ggnpounds of the

i nvention. The termﬁgo"prodrug" refe 0 conpou that are rapidly
transforned in vivo tio yield the parentf conpound f\(Q bove formula, for
exanpl e by hydrol ysi QM/A thorol‘l)?h di scussitn NS provided in T.

H guchi and V. Stella, Pro- drups as NovepyDelivery Syst 0 Vol. 14 of the
A.C.S. Synposium S nd Edwar d B Roche ed., Bioreversible -36 WO
20041048365 PCT/ US20 gﬁi('\ rriers in Drug Design, Anerican '

Phar maceut i cal AssocP Pergarmn Press, 1987 bot h of whi ch are
|ncorporat ed herein b reference, As used here| n, I|mt "treat" and
"treatment" arlde Fﬁ@rcmﬁ'@@ébl‘é’ﬂbe?eﬁﬂﬂchsmah@mx)ﬂl aiompﬁgmnawdgrqupéaﬁndmg and,

R i i e T

" Tr eat i nginduditablenrebdtionCwith axproﬁa‘cnh@@,mupsmm i:mmsé skilied i als wd such |a§Vl ation
of synptons associated with_a di sorder or disease, or_halt_of fiuther

pr ogr essithese et fpghdn By ergctnigrGrongs i RAHONELMesHs. Trenent-Won YWHES, T 6h 4 axi s of
the di seggg, Wlleg" ‘Q%{oﬁg, New Worl&WPdB?d Edition, 1999) which can be added or removed

using the procedures set forth therein, Examples of protected hydroxyl groups include,

—

15  ‘but are not limited to, silyl ethers such as those obtained by reaction of a hydroxyl group
with a reagent such as, but not limited fo, t-butyldimethyl-chlorosilane,
trimethylchlorosilane, triisopropylchlorosilane, triethylchlorosilane; éubstituted methyl:
and ethyl ethers such as, but not limited to methoxymethyl ether, methythiomethyl ether,

~ benzyloxymethyl ether, t-butoxymethyl ether, 2-methoxyethoxymethyl ether,

20. tetrabydropyranyl ethers, 1-cthoxyethyl! ether, allyl ether, benzyl ether; esters such as, but
not limited to, benzoylformate, formate, acetate, trichloroacetate, and trifluoracetate.
Examples of protected amine groups include, but are not limited 1o, amides such as,
formamide, acetamide, trifluoroacetamide, and benzamide; imides, such as phthalimide,
and dithiosuccinimide; and others. Examples of protected sulthydryl groups include, but

25 are not limited to, thioethers such as S-benzyl thioether, and S-4-picolyl thioether;
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within the context of treating patients in need of an inhibitor of P13K
successful treatnent 10 may include a reduction in the proliferation of

capi | | ank8Sofsn884s589 a tunor or diseased tissue, an al lpexhbkédazRbs SyNpt ons
related to a cancerous growh or tunor, proliferation of <capillaries, or

di seased tissue, a halting in capillary proliferation, or a halting in the
progression of a di sease such as cancer or in the growmh of cancerous cells.
Tr eat nent 0 i.n de adm ni r the pharmaceuti cal formul ations of
the pr esé‘t‘f‘gq'i/m‘?&rﬁ &rfiji?ga@fﬁmuﬁg olli‘f”&fbt‘?r 6’%}& 8 aCR3rS: Al e,
the conpgyipgs and pharmaceutical formulations of the present invention may
be admi nistered before, during, or after surgical _procedure and/or

radi ation t herAp\phamesetioatiy anseptalietsall” iinclodasi @rﬁab‘awlthlmbnmsgam@rham,stered
in conjunction,wth other anti-cancer dru inclu i hose, u

ant | Sens e biten oG a6 SRR AR i O pf SpiP R RSP 8 s
descr isbedn@hsic Mhaséd ihd trvafitid idhele dfor exainp®, Gikal BbtaRChthaddiddian ozal ts.

The salts are convenjently formed by reacting a conpound, if basic, with a
sui t abl e netasgivms plkaling mgtads sidis ey ﬁéwﬂala@d/énagm&mmapwlmmnbmqwnékly

formed i ¢ ed by
nerely i rs%%&?n’gﬁ% gﬁsc%tr% rﬁ’% g’nt1il g%l@%@%‘?ﬁ% e w%@g ,%ﬁ?ﬁéﬁ hal st ep
of the 25ristplahané, pyridine, piablind, ethahslgmbe| dicitanolantiins, vad tidhablagips.08si at e

organi ¢ so|l vent, or aqueous ,organic solvent, such as an _al kanol, ketone or

ester. ofaltnef @zqsaam%aﬁés the ingtent IBYRISIOR duc fides; Hirceampl drochprisasid.od i 1
the fyee c?othraH}d hitrié ﬁclhséﬂé”e%mfdr Q[gin@ldg@?é dcid'ahs ‘éﬁ&hofcﬁ* geor ding

to the us practi ce. or preparing fochT oFi des
is to di stho lins&nt hﬂreﬁﬁ@ﬁuinhﬁies,l for axample aﬂomcszmidg ewnéticamdd drﬂlubﬂmacaml aeid, on

t hor oughl as over np ecular s fore bybbl i n ogen ch or| de
gas thr oufgaris acic gl ¢ e 26 e ot %ugclgws%‘ec{;
admi ni st gp, SRIRHS adi rlf@?xszi stlfé E’&&& ddaty &e%ﬁﬂfoﬂiheac%&'%?ﬁélts'd}*ﬁ%ﬁ&' on

al so |nclu es |sotop|ca d P13K | |tors which are structurally
i denti calannmotahxds,ethdlmsmmgnvbmnbnunqludm; fdrcaxampka fa@mne hlysine med ernitidne at ons

- 37 4/ 048365 00 | a an, at om havi ng an

at oni g&g,anﬁﬁggclgwgéﬁ OFF f” Bagtggﬁ\t@t\{w §‘sa mass number
usual l'y found A 8@ WERin, BRaNBHES! Bénﬂa’é@&tﬂ:@ﬁ? ch'é}JtaBl@rbsﬁ?‘ réf@f‘sofopeﬁ@x’sed into
conmpounds of the |nvent|on |nclude | sot opes of hydrogen, carbon, nitrogen,

oxygen, phigish h@dmug;: ins wivb angd indluds thows thatdbresit dowmegadily éi theshumman Bidy 103C,
14C, 5 1

of 1 he prifbehe bppRsRTERd 3 Bl faere i ruBRO R rERBRENS B oy R opt bl o

sal ts of ihgdeddRBHiiE phaRshcentically acceptable aliphatic carboxylic acids, particularly
20 alkanoic, alkenoic, cycloalkanoic and alkanedioic acids, in which each alkyl or alkenyl

moiety advantageously has not more than 6 carbon atoms. Representative examples of

particular esters include, but are not limited to, formates, acetates, propionates, butyrates,
acrylates and ethylsuccinates, ;

The term "pharmaceutically acceptable prodrugs" as used herein refers to those

25  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

30 "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-dirugs as Novel Delivery Systems,

Vol. 14 of the A.C.S. Symposium Series, and in Edward B. Roche, ed., Bioreversible
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of said prodrugs which contain the aforenentioned i sotopes and/or ot her
| sot opes of other atons are within the scope of this invention. Certain

i sot opi 6gbl¥odaksked conpounds of ~the present inventi egrdo0@msanpl e those
i nto which radioactive isotopes such as 3H and 10 14C are incorporated, are

useful in drug and/or substrate tissue distribution assays. Tritiated,
i.e., 3H and carbon-14, i.e.,14C, isotopes are particularly preferred for

their eas of preparation and detectability.. Further, s titutign with
hoavi er | CaTeD Lok A B dpgnsa hamacoutibih Asipotafiph oo Despamon, Bress

t her apeut 193728y F K@ 4r8 sddotporsted h&BIndyaRfepénceNBt abol i ¢ stability, for
exanpl e increased in vivo half-life or reduced dosage 15 requirenents and,

hence, nmay be H8 gk hevein, Alimiie"teat’ ands tasst” are dnispihengdablel tabmd asiare
conpounds,,0f...t hi s Jjnventi,on and proedrugs thereof can generally,b r epar ed
by carryi ngritiggt ng{ﬁﬁﬁﬁg %3%%%82’51‘%%6%% RSV §%§-§b§{?1}h&{%°ﬁ9p%1%r eadily
avai | apl epdigivepicathdny or thathet 6CbrbGidi@refediative 0PPallisdcBdatabdty | abel ed
reagent. Cenerally, the invention provides conpounds having the forrmula I.

The i nvention "Ereptines ovihnthel eontextyob ther msient inyentiepoeardsan pligvisteneaft i cal |y

accept abl and.. f ! .
phar mocouDTiS s BaLEd Sl sl iRa of 10 XM Sure 8 or worvpifite
For mul a | ofasset symplarhd, oniprgrestioniat progliyldis ofth&dkcasy-dY d¥ord®. [Ror exdnple,

enbodinment, Wis: N (R3)n,c ZX )n, -38 WO 20Q4/ 048365 PCT/ US2003/ 037294
wher ei n Z%ithindhe eqnted of HeFngRAtights ifyneed i jan dnkibytosrof FERIS, succogsfil treqjment. S |

and - : | - ] : | nt or
ol ectbor RO stchtn B BY prdMfesa it s e Sl or e FRET

al lI;yl amni nm::,j aHdlavliammll bf/ls?zrlr(lﬂiqa’itskydla‘:ted mm),al dabiops @ﬂéwthiatk')thmoalblbmﬁ'&x"aﬁahktﬁhyl , ;
erJ esit Int g;gqpyfapipgn roﬁizz'?ase r“Réswe, 'Caaixglgﬂ in rgagﬁlbryagro]ﬁerat%xz & a %gi/t%ng ﬁnglem and n

progression of a disease such as cancer or in the growth of cancerous cells. Treatment may

also include administeﬂng__the. phannat:eilﬁcal formulations of the present invention in

15 combination with other Ethf:é:_:;apies. For; éxample, the compounds and pharmaceutical
formulations of the present i%ayention méy;be administered before, during, or after surgical
procedure and/or radiatigﬁn therapy. _The compounds of the invention can also be
administered in conjuncﬁbn with other anti-cancer drugs including those used in antisense
and gene therapy.

20 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 ofien are prepared by
merely isolating the compo_uhd from a suitable acidic wash as the final step of the

25  synthesis. The salt—fonning 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

30 molecular sieves, before blibbling 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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X is a covalent bond or is selected fromthe group consisting of -CH2-,

-CHF-, -CF2-, NH, -0-, -S-, and -NR5-, where R5 is an al kyl or substituted
al kyl gr omg2004d48565S sel ected fromthe group consistingpefRghRlefys! vl .
substituted heterocyclyl, aryl, substituted aryl, heteroaryl, and

substituted heteroaryl; Rl is selected fromthe group consisting of
hydr ogen, hal ogen, carboxylic acid, and alkyl; and R2 is selected fromthe

group consi sti.n f heteracyclyl, substituted hetero lyl,. 15 aryl,
SUbsE i ¢ ut 88 ERIGH] By ARG R SIS ot (ARG et P RS
thereof | gk bhendshaniEice UidusRy | fuRt ¢e RiaRé.¢ Balnifles RF!i86topesOthab @l 'heds
thereof. In another aspect of the’ conpound of formula (1), Xis a coval ent

bond and incprpogatedqintp Hompoyundypbiie dsveshenindedeisotapes rof Iyrpygenxcarbonner ei n,
R3, m and e d rib a . .an re rtizcubar odi mnent
o7 compoutifopih it TR SN Ahlal A ehofiRE SRRk PELPR) IREE )

mor phog i NN, dfoup o, | ipafiey es, WBradp®Ct,i epativelyhodioiioinds of Ah ueeny 1), X
is -NH. In anpother, nore particul ar enmbodi nent of conpound (1), Y.is a

het er oar yinvertions prostygs thergoly aadplrampeeuicdlipcseptable salts ofpaidgoninepndsand

al koxypyr | if 1R fhieh ' R is
hydr ogen. bg%kq %ljogﬁ%gﬁ‘éﬂr?&{n%drﬁylgart [ Cﬁ%&%ﬂﬁ%ﬁ%ﬁ%ﬂ%@?%@%%ﬁ&@%ﬁc?ti]ﬁz s an
aryl or stohstard withih the o afithis mﬁﬁ#ﬁﬁﬁ) eIk 80P eaRCTADIRA MR PIUERO | N
anot her re partjcul ar enbodi nent of conpound (1), R2 is sel ect fromthe
group con¥ledueseat We‘iﬂ%%?‘?r, e’ﬁ?ﬁ'g%hl,ps%mt? [‘T‘E’é’lﬁ RYWREHREREpes such 33%% and

phenylal ke r heny. ban I DA 1, ;A0gK; ,

phenymiar bgy a%ﬁ%or t?lcga%gtkgeéfﬁﬁn%re a?ﬁ%rulsar ebrgbgg%dr%ent o?mél!(l)rfag%dé,g'd (D,
R3 i s abs@&ritiated,5.el, AHpmed exbarls,dfe.,t @ isatopes araparticuladyeiomedddr theireasea (1 1)

i ideg: R _y,X e - fo or 1
'S provi ng prepafatl\t;n anﬁzdetectablhty. Fuither, substitution with heavier isotopes such as

deuterium, i.e., 2H, may afford certain therapeutic advantagés resulting from greater
metabolic stability, for example increased in vivo half-life or reduced dosage
15 requirements and, hence, may be prefenéed in some circumstances. Isotopically labeled
compounds of this invention and prodmés thereof can generally be prepared by carrying
out known or referenced procedures ahdf by substituting a readily available isotopically
labeled reagent for a non-isotopically lébéled reagent,
Generally, the invention provides compounds having the formula I. The invention
20 also provides tautomers of the compounds, pharmaceutically acceptable salts, esters and
prodrugs of the compounds, and phannécéuﬁcally acceptable salts, esters and prodrugs of
the tautomers. Formula I has the followijig structure:

NYN
W
25 1

In one embodiment, W is:

-

N
]/
(RB)m J
AN
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N NCo) Il wherein, Xis selected fromthe group consisting of -NH, -0-,
and -S-; Y is selected fromthe group consisting of heterocyclyl,

substi t%sg (H glecyclyl, 10 aryl, substituted aryl, h@ffﬁ_fs@ﬁfsmhng@.nd
substitute et eroaryl R I s hydrogen, hal ogen, or a carboxylic acid group;

R2 is selected fron1the group consisting of aryl, substituted aryl,

heteroaryl, and substituted heteroaryl; the tautomers thereof; 15 and the
pharmaceutically acceptable salts, esters, or prodrugs thereof. In another
aspect of the conmpound of formula (11), Xis -NH. In another aspect of the

conpound of f oslaréia Z lid eledfed Srom ﬁfetgmprcxahsxﬁtngso@&'cﬂi-umﬂ Ipf eg0anyt! group
sel ected from pyr| dyI and_ al kox p_yrl I n anot her aspect of the conpound
of f or mul-ARgr)whers R ds a1 alkplgasu %’@“P Wﬁ@?: aspect of the compound of

formula (11), Egﬂ}ﬂ? I pect of
t he conmpound oI{ezfgoébrrS% ta{%% clte I'S seglt e%ﬁ% E rlogupﬂﬁg%%gl ?ng of
phenyls, ph@Ae) aligMrhinde, atﬁMGélR?ﬂy & 1am1ﬁ$‘efa¥d]l?§‘llﬁﬂiﬁbﬁﬂdyp0@lﬂoxy, alkenyl

phenyl car bonyl al koxy, phenyl am nyca ony , _and phenyl carbonyl am no. 25 In
anot her apgiuted pllehyl, slkmpriueatberiylansing And alkaxycarhgnylsangbsent . - 40 WO

2004/ 048365 PCJ/ 3 3729 anot her aspect of the invention, conpounds
of formula (xcﬁ{f’#‘%%g S %mo"z(m) RO M~NGCO X Il wherein, Xs

sel ected frothsagqomalpnhbom’ll mtlsrsgleoﬁe ftrllﬁlthe—' group anusisting o5-CHj-5-CdFect ed

subst i T ur Sz T SO R aria R et et wvbbirgeiotenns v Y
10 Y is selected from the group consisting of heterocyclyl, substituted heterocyclyl,
aryl, substituted aryl, heteroaryl, and substituted heteroaryl;
R, is selected from the group consisting of hydrogen, halogen, carboxylic acid,
and afkyl; and
R, is selected from the group consisting of heterocyclyl, substituted heterocyclyl,
15  aryl, substituted aryl, heteroaryl, and substituted heteroarjrl;
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

Sy

l
N
wf ),

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), Ry is an aryl or
substituted aryl group.
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R is hydrogen, halogen, or a carboxylic acid; R4 is independently selected
fromthe group consisting of hydrogen, hal ogen, alkyl, substituted al kyl,
hydr oxy, way 2664d4s3@dm no, al kyl ami no, ami noal kyl, di al kylmfgneeoo3/066294

di al kyl am noal kyl, aryl, heteroaryl, heterocyclyl, carbonyl am no, and

al koxycarbonyl; q is an integer from1-5. the tautoners thereof; and the
phar maceutical ly acceptable salts, esters, or prodrugs thereof. In another

t of th , S - d. i )
P anot her - ae AlaEBRPthalt b Embiebt oftdriurl O2RG iFselbdied hoalihll COSTL
group congbss i ddsifind) AT FEER], PrRdneleniliad, Kidrogytieakyll YiteayialikeyoarbbAgL,0XY

al koxy, am no, _al kyl am no, "am noal kyl , di al kylam no, di al kyl am noal Kyl ,

car bony| rhenylearbanylalkerkobgndaminepirbord, @dmhenylombonylamingt t he i nvention are
descri bed abovlﬁahﬂmﬁpﬂxo%%ﬁéﬂm@mﬁdaﬁnedt%ﬁﬁ&hr d @ iOfsefSPECE S, the
present invention provides conpositions that tnclude the

phosphot i dyl i rasink@kpedt bf Ma $Srehtith, Ai dofibotadPPleadaladHS & progidedter ei n, and

met hods that utilize the phosphotidylinositol 3-kinase inhibitor conpounds
described herein. In 25 addition to theRgonpounds described above, the
conpositions and nethods of the inyention gan also include and utilize.

conpounds having the foll ow ng fok¥ful g 3 2004/ 048365 PCT/ US2003/ 037294
Rl Y'x R NY -NW its stereoi SONer sy t ayit oner s, pharmaceutical ly
acceptable salts, esters, and 5 prodr , Wherein Y is selected fromthe

groups consisting of (1) substituted oryunsubstituted Cl-C6-allcyl, (2)

substituted or unsubstituted C2-C6-al kényt, (3) substituted or

unsubstituted C2-C6-al kynyl, 10 (4) gubstituted or unsubstituted aryl,
O

11

wherein, X is selected from the group consisting of -NH-, -O-, and -S-;

Y is selected from the group consisting of heterocyclyl, substituted heterocyclyl,
10 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;,
15 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 atkoxypyridyl.
In another aspect of the compound of formula (II), R; is hydrogen.

20 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 (), R, is selected from the group
consisting of phenyl, phenol, aniline, hydroxybenzyl, phenylalkoxycarbonyl,
phenylcarbonylalkoxy, phenylaminocarbonyl, and phenylcarbonylamino.

25 In another aspect of the compound of formula (II), Rs is absent.
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(5) substituted or unsubstituted heterocyclyl, and (6) substituted or
unsubstituted heteroaryl; X is selected fromthe group consisting of (1) a
di rect |W6k2004ldis:§é) “N(RIX)-, (3) -(CH2)m C(R2x, R3x)- NicRoszoosiosfby - O-, (5)
-5-, (6) -SO, 20 (7) - sCe- (8) -C(R2x, Rix)-, and -N N (9) \--/ wherein
Ri x, Rex, and Ri are sel ected fromthe group consisting of (a) H 25 (b)
substitut ed or unsubstituted Cl-C6-alkyl, (c) substituted or unsubstituted
C2- C6- al kenyl subst i tut ed or.unsubsti tut C2- Co-al kynyl ,. e)

Substi tut ed orlne%eﬁ*as HaPeth f b Ry fiof Sotadnps pEaiin ki s e vided 4

het er ocycl yl , (g) substituted or unsubstituted heteroaryl; and -42 1 WO
20041048365 PCTN82003/ 037294 misO, 1,2,3,6R9d; R is selected fromthe group
consisting of (1) H (2) substitut®gg or/tl ubstltuted Cl-C6-al kyl, 5 (3)
-COOH, (4) halo, (5) -ORIt, ang ( , Wwherein Rt is H or

Cl - C6- al kyl ; Y’

X

wherein,
X is selected from the group consisting of -NH-, -O-, and 8-
5 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;
Ry is independently selected from the group consisting of hydrogen, halogen,
alkyl, substituted alkyl, hydroxy, alkoxy, amino, alkylamino, aminoalkyl, dialkylamino,
10  dialkylaminoalkyl, aryl, heteroaryl, heterocyclyl, carbonylamino, and alkoxycarbonyl;
q is an integer from 1-5.
the tautomers thereof,
and the pharmaceutically acceptable salis, esters, or prodrugs thereof.
In another aspect of the compound of formula (XIII), X is -NH- and Ry is

15  hydrogen.

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

20 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

25 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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10 R2 is selected fromthe group consisting of (1) substituted or
unsubstituted aryl, (2) substituted or unsubstituted heteroaryl, and (3)

substi tut%@m sostituted heterocyclyl; and Wis selmgct/eshobsmamedshe group
consisting o fgm?l) substituted or unsubstituted Cl-C6-al kyl, (2) NRw,
R2w), and Raw (3) LZ (CH2)r wherein Riw and R2w are sel ected fromthe group
consisting of (a) H 20 (b) substituted or unsubstituted Cl-C6-al kyl, (c)
substituted or unsubstituted aryl, (d) substituted or unsubstituted
heterocyclyl, and (e) substituted org unsubstituted heteroaryl, wherein Rw
and R2w are not both H 25 Z isgsel ctﬁd fromthe group consisting of (a)
-0-, (b) -NRz-, (c) -S-, (d)Y—'§ l’\ Ye) -s02-, and (fl -CH2-, -43 WO
2004/ 048365 PCTI US2003/ 037294 whegeiw RZ is H or substituted or
unsubstituted al kyl group; and Row\fs selected fromthe group consisting of
(a) H (b) substituted or unsubstit®ed d-C6-alkyl, 5 (c) -COORsw, (d)
-CONH2, (e) -ORSw, and (f) NHRSW,(D

its stereoisomers, tautomers, pharmaceutically acceptable salts, esters, and
5 prodrugs, wherein

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

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

10 ()  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,

15 @) NRX.,
()  -(CHp)m-CR?*, R3-NRX)-,
4 -0~
Gy -8
6) -S0-
20 7 SOy,
)] “C(R?x, R3%), and
® —
wherein R1X, R2%, and R3X are selected from the group consisting of
@ H
25 (b)  substituted or unsubstituted C;-Cg-alkyl,

(c)  substituted or unsubstituted Cy-Cg-alkenyl,

(d)  substituted or unsubstituted C,-Cg-alkynyl,

()  substituted or unsubstituted aryl,

(f)  substituted or unsubstituted heterocyelyl,
30 (g)  substituied or unsubstituted heteroaryl; and
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wherein RSwis H or Cl-C6-alkyl; and 10 risO,1,0r2. In one aspect, the

i nvention provides pharmaceutical fornulation that include one or nore ‘
conmpounds_descri bed herein in conbination with a pharma i ccept abl e
carrier. MW uceutical fornul ations of the inventi gﬁ%@gﬁo%}yh%/lz%de,

addi tional therapeutic agents including, for exanple, other conventional
cytotoxic agents. 15 Representative other conventional cytotoxic agents

i nclude for exanple, irinotecan, topotecan, gentitabine, gleevec,
herceptin, 5-fluorouraciimisi®lchBepi#, carboplatin, cisplatin, taxanes,

t ezaci t abi ne, : ;@@@}gg j ; oids, imatinib, anthracyclines,
rituxi mab, tarrgﬁ%%gé,w% , %ﬁﬁ?@%&%gﬁab and the |ike, and arg
considered to fall E;;t hip,the scope of this invention. 20 In another aspect,

the invention provides nethaod or usjng .t o oynds descri bed herein.
ouna‘ébsaggﬁi?rﬂﬁ’éuﬁ‘?@?‘g?‘ﬂgt'ﬁ%used in the treatment of

For exanple, the co
cancer, The conpoun des Q?‘ﬁg herein can al so be used in the manufacture
of a n%di cament for ‘“t‘he t’¢@ nt of cancer. The nmethods can utilize
pharmaceutical formyjati @als, t hat include one or nore 25 conpounds descri bed
herein in conbination with pharmaceutically acceptable carrier. The

met hods can al so ut £ ze"gﬁgts ateutical formulations of the invention that

i ncl ude additional é)herglg@{;ﬂ c agents. In one enbodi nent, the invention
provi des a net hod f(gr inhibiti'ng phosphotidylinositol (Pl) 3-kinase
activity in a hunmanvhereimRbes HsarfeCe-alkyl t he nethod, 30 an ampunt of a

conpoyhd described herejn effective to.inhi.bit phosphotidylinositol (Pl)
-44 2004/ 04?96%5%‘7 6@%9@@%&%@%{0 ase activity in the human or.

ani mal subject is adp ni : I ani mal subject. In another
0 T oRRFEed B BT a3l

enbodi nment, the inv des a ne treating a patient in need
of an inhibitor of |osplabstitiyted momistldtingedbetaveryl,PhdK) is provided. In the
met hod, a 5 pharmacguticagl formulation containing an effective amount of a
conmpound descri bed ((;:ﬁer ep?b#@tgcﬂ%qﬂsg?w@]ﬁ%ﬁrgcggﬁ in need thereof. In

anot her enbodi w;gselgc&gﬁd}ﬁq{y%@ﬁpw@iéﬁggga met hod for treating a condition
cancer) by nmopdul ation of . phosphotidylinositql (Pl) 3-kinase activity.

I(ﬁ' ?hl}S met hod, an &b¥ ecevRabitepderinsupstitedbylurikdescri bed herein is

adm ni stered to a hl&San CN(RI¥, R2%), and
|
s i
) kz,(CHz)r’
wherein R1W and R2W are selected from the group consisting of
@ H, -
20 (b)  substituted or unsubstituted C;-Cg-alkyl,
(c) substituted or unsubstituted aryl,
(d)  substituted or unsubstituted heterocyclyl, and
(€)  substituted or unsubstituted heteroaryl, wherein R1¥ and
R2W are not both H;
25 Z is selected from the group consisting of
@ O
(b  -NR=%,
(© -5,
d -80-
30 () -S0g-,and
H  -CHp,
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10 or animal subject in need of such treatnent. |In another enbodi nent, the
i nvention provides a nethod for treating a cancer disorder in a human or
ani mal syl R6dmpashds t he nethod, a conposition conprisi nge@RusAHIRsI0f a
conpound descri bed herein effectl ve to treat cancer is admnistered to a
human or ani mal subject in need thereof. As noted above, the adm nistered
conposition 15 can further include additional therapeutic agents (e.g.,

conventi onal cytotoxic S ano her od| i nvention

provi des a met hod for ’f[h?‘lz 53{1 h UR§ mﬂéqdﬂzlﬂflgrw; met hod,
an effective amuntlesasefeemeﬂgeg}&g &ﬁglsﬂﬁégfn is administered to a
patient having a tunor. | n another enbodi nent, the invention provides a

met hod for inhibiting th@ 20Hproliferation of capillaries in a patient. In
t he met hod, an effectivepgnou Sevi herein is

adm nistered to a pati en{bgl n ﬂiegﬁfut oé%lﬂélﬁ\?’gn |gg@’aF 0 proovi des nethods of
preparg ng pharmaceuti cal (¢for mut@QRSws conprising mxing any of the
above-descri bed corrpound W t h armaceutically acceptable carrier,

wat er, or an aqueous solw¥ion” RVACEUTI CAL COVPOSI TI ONS Phar maceut i cal
corrposi tions of the pr es&zt |Q\_/,ﬁg‘t,la%ﬁ conprise a therapeutically effective
anount of a phosphotidylthosito I'nase i nhibitor conpound descri bed
herein fornul ated togetfpr W_NHR(SWe or nore pharnaceutically acceptable
carriers. As used herein, the term"pharmaceutically acceptable carrier”
means a non-toxic, inertwhereinR 55 Kenty-Egtallylomd i quid filler, diluent,
encapsul ating material or fornulation auxiliary of any type. Sorre exarrpl es
of maklerial s which can SEiS\ﬂelas’Zohar rraceuti cally acceptable carriers are

sugars such as_| act ose ucose and se sta es starch
and a2 V0 20mATses HeFNCRso B BaTerufal Srap R S ESng 1 ¢
derivati V&Sméféct!bn?;ﬁ)uﬁ&’éjﬂééﬁhB&T E&éﬁ‘lr’iﬁfcﬁfﬂbnﬁﬁbﬁ %ﬁ%{)hﬁd&&éuucﬁﬂ hétleg@Bleand
cellul ose acetate;” powdered tragacanth; nmalt; gela tal c; ‘excipi ents such

as cocoa mure r Bhred phammssittiast yormyletionsopf she lioverdionpeaminclode addiionainseed

oil; saff oil; sesa 0|I ollve il;.corn oil.an bean oil.;

gl ycol S; @ﬁ 'g pra(gﬁ TE g b@ﬁl&h ORye létHWf 5‘% oxie zfﬁﬁntg‘t hyl
| aur atse; REsEsentiave ecsthéig c@%ﬂh@mﬁ U@’%t@ﬁc%ﬁs inéT0den ¥ exdnsifle,Aftthofdctill NUM
hydroxi de; "al ginic acid; pyrogen-free water; isotonic saline; Ringer's

sol ut i on; topetegan, agerositabinea nglegiess Jirseeptinu Pt Buorewreil densoverin,wetibopletint her
non-1 oxi S@Q%at&almeesl UL LGRS, SUGRoRossREMAT | Jtcy! SRLLALE Agdiigonesi um

st earate,
anthracyclines, rituximab, tamoxifen, CPT 11, and trastuzumab, and the like, and are

considered to fall within the scope of this invention.

20 In another aspect, the invention provides methods for using the compounds
described herein. For example, the compounds described heréin can be used in the
treatment of cancer. The compounds described herein can also be used in the
manufacture of a medicament for the treatment of cancer.

The methods can utilize pharmaceutical formulations that include one or more

25  compounds described herein in combination with a pharmaceutically acceptable carrier.
The methods can also utilize pharmaceutical formulations of the invention that include

additional therapeutic agents.
In one embodiment, the invention provides a method for inhibiting
phosphotidylinositol (PI) 3-kinase acfivity in a human or animal subject. In the method,
30 an amount of a compound described herein effective to inhibit phosphotidylinositol (PI)
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coloring agents, releasing agents, coating agents, sweetening, flavoring and
perfum ng 10 agents, preservatives and antioxidants can al so be present in

t he conpesd bjoPoassggcording to the judgment of the fornped8ioesdigos

phar maceuti cal compositions of this invention can be adm nistered to humans
and other animals orally, rectally, parenterally, intracisternally,
intravaginally, intraperitoneally, topically (as by powders, ointnents, or
drops), bycally, or._as _an . oral or .nasal..spray, ot a lLiquid aerosol ,or, dry
ponter "1 oskaast pesfiey 3 e aian af B SR ladled O o

adm ni strgihj&R i ncl ude pharmaceutically acceptable emulsions,

m cr oenul si ons, sol utions, suspensions, syrups and elixirs. In addition to
the active compaiiks enibodirmenyild idastion preides dRetRdnéPirdatinger patidhd went s
commonly used in the art such as, for exanple, water or other solvents,

sol ubi | i zheed ofgeahtldbitorcdf phusphofidyimosi?fl 3skiakmedBI3K)Hy providedh dh the methodpy |

al cohol, ethyl carbonate, ethyl acetate, benzyl alcohol, benzyl benzoate,
pr opy| eneplgrpaciuticdl, Prinulagion wontdinioglap effertive phfountrefiadeompotng désoribed
particular, cottonseed, groundnut, corn, germ olive, castor, and sesane
oils), gl b@remdsgdmmwraqiaguapmnmnr@qedahe@ ol , polyethylene glycols and fatty

acid esters of.s i t b Xt Ur reof . i inert dil nts, the
oral conpositi %nn oé%eﬁ%%bggﬂﬂ%%%ééhwfgjﬁaéEﬁ)tvg&)efgl %g%ﬁgg‘ér %k"ignagccgld%gthqns,

enul si fyi (tge.aREncES bg ndbigaf@e Bif SphospRidehndzfol (PHVIkimge Mfdity.peld wEg ng
agents. Injectable _preparations, for exarrpcl&ig,e%st erile injectabl e agqueous or

ol eagi nouBlethodsHeelecting amepniel 2 enmpaurd dgs hereitisiadministeraddag mmanysi ng
Sui tapbe gféﬂﬁﬁfgu@%cpfnne@ﬁb?%ﬂtﬁegﬁﬂé@ and suspendi ng agents. The sterile
e a 30

i nj ectabl e preparation may also sterile injectable solution,
suspensi on or BEmahsthenemhbodiment) tthe irvepthere provides |y metoepfoaltreatinglial comoér or

sol vent, for exanple, as a solutigon in 1, 3-butapediol. Anong the acceptable
vehi cl es $ierdeh i g puaqo,af ﬁBbszpFB'y@a 35180¢aE SPIPRSTHER COMPEEINgG 30N,

U S. P. ang...i ' ' Wal-t i L is - QL fixed
oils are %ﬂ@%?%hﬁgﬁ@%&ﬁb%h%ﬁﬁﬁ%‘g go 5}5% Jf %%%gggg%ﬁéﬂegﬁ%laoyed as
a sol vent hamars osaemadl subjevt di nead tharof. hAs npied pbaee, deyadmiaisteréd s@opasitioncan  be
enpl oyed i ncl udi ng .synt heti c no- or diglycerides., In addition, fatty acids
suen 15 echheedy additotn Merihsute s (en shotmtionlsatoipric e

i nj ectabl e for RbLadih@embedintdat, the thvehBEY prdvideseX ah&d O inhitififid bRk

through a 5 bacterial-retaining filter, oOr by incorporating sterilizing
agent s i ngtolwah froa patédnt.s fie the metbod,i ait effective amount of a compound described herein

is administered to a patient having a tumor.

In another embodiment, the invention provides a method for inhibiting the
20  proliferation of capillaries in a patient. In the method, an effective amount of a
compound described herein is administered to a patient in need.

The invention also provides methods of preparing pharmaceutical formulations
comprising mixing any of the above-described compounds with a pharmaceutically
accéptable carrier, water, or an aqueous solution.

25 PHARMACEUTICAL COMPOSITIONS

Pharmaceutical compositions of the present invention comprise a therapeutically
effective amount of a phosphotidylinositol 3-kinase inhibitor compound described herein
formulated together with one or more pharmaceutically acceptable carriers. As used
herein, the term "pharmaceutically acceptable carrier" means a non-toxie, inert solid,

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

cartiers are sugars such as lactose, glucose and sucrose; starches such as corn starch and
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conpositions which can be dissolved or dispersed in sterile water or other
sterile injectable mediumprior to use. In order to prolong the effect of a
drug, i twloS00d856sdesirable to slow the absorption of gdeushegesizaam

subcut aneous or intramuscul ar injection. This may be acconplished by 10 the
use of a liquid suspension of crystalline or anorphous material w th poor

- water solubility. The rate of absorption of the drug then depends upon its

te of dissol uti i ch, .in, turg d d tal s
Crystal 1B ot Rptmlpaecai optivirbies fih R0 PRSRBE fesbloee S,
adni ni st efefifllofs e bARNBIBENRE; PordeRl itiatnty nilils SelathnGic; YxcpitaRearthng t he

drug in an oil vehicle. Injectable depot forns are made by formng 15
M cr oenca#socen iutieriand supposithyy wexay: ¢its $ich e gea vile cottinsaet eil;salffowes

|yl i de- pal vagl.ycolide. Dependi iq of d | d
Uhe. nat urgt gpesmetitt v i sorf B ARS REPCRRH #ifests blich PmobWiife BRel riPRnce can
be comtroduRths EkgMPlse ahd @hilelaukitedegiatatftend Alg¥il! Sochngd We@nesium

pol y(orthoesters) and pol y(anhydrides). Depot injectable fornmulations may
idey apd alippingphydy

al so be hydyoxides alginie reid] pprogeRniige ovaten Gsatprie sabindil si ons
a 5o . . . Ot f | >
i i ot r SEEO oluiof; AhifBROY, it AU Rt SRFRCRA o WL AEGRE nofliofB9 10

t he conpotongsitible Tubticantssiehtdsaodisnt Busylisulfhte eind moagresiuht stbad, eXellia@nt s or
carriers such as cocog butter, polyethylene glycol or, a _suppository wax

whi ch ar ecolgme agantss REIEaSing pReRbe CRBIRSALSHES. SPgeERIng: pvering ebBerfming 25 and
t her efpr e .l :0f ' ' %2 fy:
compotna. afs plelbrtalfich BE WA QLaHRSLRRSE BY ot (RELERDRIACIE BEHKE

tabl ets, foithd fudgmpnivefehsformathtqr dhe pharmakentiabdonymisitibnd of dgeinfertiva, cahhe
active compoupd |s nxed wth at |east one inert, phar eutically

accept abl & e%ﬁ?‘ﬁ%sgﬁg& of0 chympny adoOlBE Simal, c,qr?lhgt éeggﬁ ol RREgOsr el
phosphat £ rs ' S I ucr ose,
50" gf oosariiseimat, hiral GhRI; HEbGROSEM UG (B BY FRBers fbRSRs 5110

car boxy nedrayd)chldally,oses anlogil manaws] spray, o adiqujsbdeyesohpt gdyrpostded foromidatiosucr ose,
and cia,. %%g.hurrect ants such as glycerol, d) disintegrating agents such
as ag@?- a@éfr‘h PRium carbonate, potato or tapioca starch, alginic acid,

certain sili Calﬁ,igﬁi»d @IHoS RN Tof 82D aiirBstratiod Inc¥de? QéRdealy acce}f)table
PCT/ U52003/ 037294 e) solution retarding agents such as paraffin, 1)

absor pt i csmulsions, emiatosmsilgonsh selutiopsasuspensiops, symmsrandrelizonsp du additionyjo fhet t i ng
agents such_as, for exanpl e cet al:cohol and. gql ycerol nonostear.ate, h)
Absor bent ChY SimhSindS BF Mol Ak e 29 ap B g, SREHS coiRL S8th

the art such as, for example, water or other solvents, solubilizing agents and emulsifiers

T

20  such as ethyl alcohol, isopropyl alcohol, ethyl carbonate, ethyl acetate, benzyl alcohol,
benzyl benzoate, propylene glycol, 1,3$Eutylene glycol, dimethylformamide, oils (in
particular, cottonseed, groundnut, corn, ge'rm, olive, castor, and sesame oils), glycerol,
tetrahydrofurfuryl alcohol, polyethylene glycols and fatty acid esters of sorbitan, and
mixtures thereof. Besides inert diluents, the oral compositions can also include adjuvants

25  such as wetting agents, emulsifying and :;s.uspending agents, sweetening, flavoring, and
perfuming agents,

Injectable preparations, for example, sterile injectable aqueous or oleaginous
suspensions may be formmulated according to the known art using suitable dispersing or
wetting agents and suspending agents. The sterile injectable preparation may also be a

30  sterile injectable solution, suspension or emulsion in a nonfoxic 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

-46-




such as talc, calciumstearate, nmagnesium stearate, solid polyethylene
glycols, sodium5 lauryl sulfate, and m xtures thereof. In the case of

capsul ego diabbabss and pills, the dosage form nay al Sopcpopfooses7buf fering
agents. Solid conpositions of a simlar type nay al so be enployed as fillers
in soft and hard-filled gelatin capsules using such excipients as |actose
or mlk sugar as well as high nolecular weight polyethylene ‘glycols and the

like. 10 Th lid f .of_tabl et , les, .pi.Jls, and
o anul sscaivites §sAER wibmamr RN’ Ay SRS iR M EHear i ohat | ngs
and ot hepe %Prdya& sncedihg KP@RBtc ndnéN& ABRCERERUTH Q&}iﬁ&g[)fgﬂﬂé faéihgl Sud 4s They

may optionally contain opacifying agents  and can al so a conposition
that t hegleiceicisbare ustrbinghe prepatation efinisstablep. only, or preferentially, in a
y
ne

Beampl os- of  onbelEE Smfonk o8 b pBfukel Rinekomelh, By OGRS U EA «
subst sncBscterilletiaiRstilisrObt By BRETOEtINE @RFilioinggshiRlih e forBeHRYiIQAR be

enpl oyed as fillers_1n soft and _hard-filled gelatin capsules_ using such
exci pi enteupesitionst whishopanbe disselued e digpersedydn ytepile waler | efhersieglet

pol yet hy gilu?] éyﬂg i ke. 20 The active conpounds can also be in
m cro-en%ﬁ%&b?éa%ﬁg mv‘x:ABt “one or nore  exci pi ents as noted above. The
sol i d dosage hosmier fprohp ehscfit afiedmg, it dpsfidredesirpble t6 sloantle absogptidnes can

be prepared with_coatings and shells sych as_.enterjc coatings, release
control | p%@xeé&a& frRgsSuRRdaBRavE oF %@m%@ﬁ%epﬂ%ommw breagsnmplighed i cal

for at r s ' Qgﬁggﬁn ' C be
adm%d vﬂ\# t atf ?elg@%ég{ril elﬁ%eﬂrl'?) f2 " dl uée(raé r£is;ﬂuc élgq%%t\éﬁ%lsg’@%? a}g%gror
starch. SalohilitjosEherdto offabsmaptial sbthe almy tlea, dependssupondtsmake pf distalhatinn

addi tional , supstances pther than inett diluents, e.9.,, . tabletjng lubricants
and ot heM ‘:‘Z‘bme‘}”r'%&laé(i ‘%Qe W%Waﬁé@iaﬁﬁlcﬁsg’;ﬁ% fz'r‘g‘n&lww&iryyg?laﬁdi ne'

cel l ul os ; ARSM | : f0r ms may
al so corrg?si‘)?ehogtr}? fael?ciﬁ. ﬁ‘ge‘%’e’ﬁ‘t S. Eﬁ?ﬁgy‘&%f/&%‘;??gﬁ’gﬁbg&g%ﬁhg‘? st%%gﬁﬁ 3%? ng
agent s andsusaendihg thebdrugfinancahpesclei dnjectable depet f@Msrart eagle yhformitg ve

I ngredi ent(s) onl or prefergenti al i.n g.certajn, part, of the intestinal
tracfg,i oB¥§ B%P#éi H’%’ﬁ‘&él a dh'r‘?an‘hﬁg. lﬁxgt?’rﬁ‘ﬁ aqgples \BOIYHERy 5o ti ons
whi ch ca olgﬁ@ﬁ&@%@lg%lg%ﬁ&? eHABE 5or§me§£t?dﬂ&ﬁcﬁug?&pwﬁﬁ§m the nif¥re of
2004/ 048365 PCT/ US2003/ 03729 Dosage fornms for Topical or transdernal

adni ni st thetpagiculsr ralyeensoupldyesk thetrite dfidremralense carebeidentrillednBramsplepefst es,
creans, l()&xtef %Po%’egx%ﬁllﬁé p%?yvx\geerrs Sthllslgtl., %E)iy?onrﬁioegtgrrs?ya%d poly(anhydrides). Depot

injectable formulations may also be prepared by entrapping the drug in liposomes or

20  microemulsions which are compatible with body tissues.

Compositions for rectal or vaginal administration are preferably suppositories
which can be prepared by mixing the compounds of this invention with suitable
non-irritating excipients or carriers such as cocoa butter, polyethylene glycol or a
suppository wax which are solid at ambient temperature but liquid at body temperature

25  and therefore melt in the rectum or vaginal cavity and release the active compound.,

Solid dosage forms for oral administration include capsules, tablets, pills,
powders, and granules. In such solid dosage forms, the active compound is mixed with at
least one inert, pharmaceutically acceptable excipient or carrier such as sodium citrate or
dicalcium phosphate and/or a) fillers or extenders such as starches, lactose, sucrose,

30 glucose, mannitol, and silicic acid, b) binders such as, for example,
carboxymethyicellulose, alginates, gelatin, polyvinylpyrrolidinone, sucrose, and acacia,
¢) 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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I nhal ants or patches. The active conponent is adm xed under sterile
conditions with a pharnmaceutically acceptable carrier and any needed

preser vayphsegyssguf fers as may be 5 required. Qpht hal Hcadoegsadopons, ear
drops, and the like are also contenplated as being wthin the scope of this
I nvention. The ointnments, pastes, creans and gels may contain, in addition
to an active conpound of this invention, excipients such as animal and
vegetabl e fats, oils, waxes, ar af f l.ns tarch, tragacanth, cellul ose

der i vatixﬁé§8f“88¥9féﬁfﬁ§ﬂgeﬂgénﬁlsyefg?%l?af ' "a(?ﬁ ,“O%ngﬂ%ﬁiw a5 QUAfrRary ¢ d,
tal c and ghhenigdl G&npé?&nd%ﬂ ¥} Whéfing B8RP suc PR é:&aﬁﬂﬁe,oéce Gltdheehaon may
al so be formulated for delivery as a liquid <aerosol ‘or inHalable dry
powder . Lglygerel menasteataté,dy)rabberbensn suqlnegsci@elin @bd bentodite playdandi i dwtirloanisnt o

particle sizes that .can be delivered to the ter.m nal d respi.ratof

br onchi ol VS8 a1 415 el Stgtyaten PABRERYD ALeae- 30U SR g0t £REolses Ty e e
usi ng san ja@fPadfate, 208 MhiRkfrelotb@Ref. FBB ca® oF dapiules) tAbed hitDpilS As JofHgdt € Or
ultrasonic nebulizer, preferably selected to allow the formation of an

aer osol pamimgyadsoromprebuffariag agests. medi um  average di aneter predoninantly

between | to 4 Fur [ he foraul.ati efer abl S | ance
osnolarity i o%oélds °Piﬂr¥’§{‘¥?n§ﬁg acﬁgﬂ)rf]g%i tgéé %%Xc Ef?tﬁ%%gg%ymgﬁﬁﬁﬁgré ns‘r%ﬁﬁlaggt 20
aer osol i Zaiad-Elivd pelatin 2Bpstlds ushh@! suvleexcdfit®s hb ketode 9e nfifk guE@r SORFDPENRIghof the
invention to the site of the infection. Additionally, the aerosolized

f or mul at i Balepler weight Rolyibylenpglycolspnd the likgat i vel y the functionality of the

air and d esi e s d t s | | devi ces
suitabl e for adm érh(i‘ﬂs?lt érfcgsg g%ﬁ&gg Ozfeé;ag@gi d%gr'%ﬁ F%%%Sﬁ%lfﬁ%de)a%@%?tﬁ@gﬁf i on

i ncl ude, dﬁrgparﬁﬁ%lcﬁat_iﬂ@&rld\shﬁls&#bmgs aﬂe@%lsoemilngk 81;1% 01{11'81‘ mm‘h'gs:}ma&lknf)m_er S a][ld
energi ze y powder inhalers,. that e able to nebulize the formulation o
the i nvenfitBhP %ewg JIA{IG %T-e%?&@laﬁrféﬂmﬁﬁhﬁt’mﬁmi opacHying agents ange
from1-5 e ' Yo | ' | t 70% but
bt of er ab A ERCHATRARH ecnibosfiBh e By el o lthe RBkecimP sty BT 1 5
range. A preferangiblly,i inea cestaik pattyofathe ipesttosl trect, optiowsly, in A0delbyqdinbmet.ut i on

Into geraqsol dJroplets., Vibrating, porqQu | at e nebul j zers_work by using a
AR - R AR SRS N R e Sl o B
sol vent dg@RbfRls, through a porous plate. An ultrasonic nebulizer works by a

pi ezoel ectric crystal that shears a liquid into snmall aerosol droplets. A
vari ety of sui3did eongmsitioas ofasimila typdimay alsodlge émployed as fillers in soft and

hard-filled gelatin capsules using such excipients as lactose or milk sugar as well as high

molecular weight polyethylene glycols and the like.

20 The active compounds can also be in micro-encapsulated form with one or more
excipients as noted above. The solid dosage forms of tablets, dragees, capsules, pills, and
granules can be prepared with coatings and shells such as enteric coatings, release
conirolling coatings and other coatings well known in the pharmaceutical formulating art.
In such solid dosage forms the active compound may be admixed with at least one inert

25  diluent such as sucrose, lactose or starch. Such dosage forms may also comprise, as is
normal practice, additional substances other than inert diluents, e.g., tableting lubricants
and other tableting aids such a magnesium stearate and nﬁcrocrystalline‘céllulose. In the
case of capsules, tablets and pills, the dosage forms may also comprise buffering agents.
They may optionally contain opacifying agents and can also be of a compoéition that they

30 release the active ingredient(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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WD 2004/ 048365 PCT/ US2003/ 037294 including, for exanple, AeroNebTM and

Aer oDoseTM vi brati ng porous plate nebulizers (AeroCGen, Inc., Sunnyvale,
Cal i f or niyag 200plo@gs rean(r) nebulizers (Medic-Aid Ltd., Yéslus2o0850%

Engl and), Pari LC(r) and Pan LC Star(r) jet nebulizers (Pari Respiratory
Equi prent, tnc., Richnond, Virginia), and Aerosoni cTM (DeVil bi ss

Medi zi ni sche 5 Produkte (Deutschland) GrbH, Heiden, Germany) and

U traAi | t Inc. ..V H.lls, 111inoi | t i
nebul s zer s, CoRSMBRAOEas ST Brion) ok depielan! afuiisstin oha et ot 88 ne
topical pawestich irthileSsintHsnts, \Mstes,2bremRE! BkBns, | 1R PHwdeRD sbRibRE %%%Ounds

of this invention, excipients such as lactosé,”talc, silicic acid, alunmnum

hydr oxi deinhglantsi arivasehep.c dtheactivel compnent treadiixpd wader, sterile eorditions with & hese
bst it f aj t Nl pel | ant h

chior of | uBsTRRRaly A abihld S8t oA Mol WREEHRYes GRREFe B0 bR CHE or

provi df ngreyaired. oDpRiHalkek forgdulativhs, car ARERCmMAGhd Tkd 46 alke dyntelpliiediasiae; f or ns

can be made by dissol ving.or dispensing the conmpound in the proper medi um
Absor pt i oWTEHHAR seans of S iveBtige used to increase the 15 flux of the

compound acr osgnd iguichil, pliies, " AkEns Bl BEIGARY BhdeE Roaidicr B Qi no
rate controlling menbrang-or %y I spersing e.corrpéuncflln a polyner matrix
or gel. Acmpouhidngf this tnlventioei, lercipienfs suck ak nmithalaindt vegeableshat olls\vemidson,
tumor grom h_js reduced or prevepted ip a patient such as . a humgn or | ower
mamal byP%ré#JFﬁi sSF"éP}‘i‘sn&aE%PagYhhec ose rferyatitiey pRIYRhHERT \elEols cBifigenesmount
of a ¢@np : : [ WoTs BN C még"&g%bﬁ and for such tine as is
ne(‘:esggr yﬂ%ﬁg&gé&%%@gctﬁﬁi‘g, eds@fraez(]idc{bgﬁ’t& y a "t _éeor?'apeutical ly effective
amount” of a cGoppositiond of itke inveritn may iatsontsea firmalsed forcdetivery @ dighidof t he
conmpound to treat ,tugQr growth, at a.reasonable, benefit/risk ratio,

appl i cabl 8TPEPLA0R %‘Eﬂeﬁ’é% r RO IFEnt i“l‘flgvﬁ‘elr?so- JDHH&@P%SOG‘H‘,Y ke viabubzed 1ot

the total | i %8 i ! inff t
pRAbinkhantty 38 d,g%maeeslfee TRAURH S5 8diveREPRSIHE| BASinA! aﬁd‘&sﬁ%ﬁé@ﬂ be of

invention w 'l be deci by the 25 attending physician wthin t
sound nedbwmakhipledgnent . The specific therapeutically effective dose |evel

for a particylar patient wll d nd upon a variety of factors incl]uding
the didorder baemsolirad fapuliions o e payeplign dpa he deliveret disiog mR aiebpl i 1y
of the spefinide 6260 QUK a8 AFLO YR atideNSorsRe Slafd 6r GRARRSE hé@ﬂizﬁﬁli}réﬂﬁgly the

age, body weight, general health, sex and diet of the patient; the tine of
admi ni st r seleced to allow te Romatien of enraer¢soh partivdesr bavéng twithy 8 rreadsomedimt he

speci fic conpourd I d.. rati f tr_{]gﬂapr at t. .dru din
conbi nat i ATFHE® QRS piddd n%é%ﬁh‘g#wsensgi% - T é"og*hed%eng‘%“% é’gesfe‘laiﬁﬁ' li ke
factors waid bilaswd bsmélagtyRilic atrerith Sind chloride concentration, and the smallest

.20  aerosolizable volume able to deliver effective dose of the compounds of the invention to

the site of the infection. Additionally, the aerosolized formulation preferably does not

impair negatively the functionality of the airways and does not cause undesirable side
effects.

Aerosolization devices suitable for administration of aerosol formulations of the

25 invention include, for example, jet, vibrating porous plate, ultrasonic nebulizers and

energized dry powder inhalers, that are able to nebulize the formulation of the invention

info aerosol particle size predominantly in the size range from 1-5 . Predominantly in

this application means that at least 70% but preferably more than 90% of all generated

aerosol particles are within 1-5 {1 range. A jet nebulizer works by air pressure to break a

30  liquid solution into aerosol droplets. Vibrating porous plate nebulizers work by using a

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

through a pofous 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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-50 WO 2004/ 048365 PCT/ US2003/ 037294 The total daily dose of the conpounds
of this invention adm nistered to a human or other manmal in single or in

di vi ded qesRsse@Bsbe in anounts, for exanple, from O. OGict/psh0semtdeg body
wei ght or nore usually fromO0.1 to 25 ng/ kg body weight. Single dose

conpositions may contain such amounts or subnultiples thereof to nake up the
5 daily dose. In general, treatnment reginens according to the present

i nvention, ¢ rise adm ni t.i7n tignt .Jjn.need of such jreatnent
f rom about™® ﬁ’gﬁ’rgg% "a’ﬁ%rﬂlﬁ ‘%59@ aBé)AteFng ?rrlgo‘(} tiag P8¥0U§Wia§einﬁ Kefon per
day in sioh6GeH, e tsuaﬁﬁaﬂ@mmhﬁg fmdésmmf@oﬁéﬂahaéa QUIAIEARET 44 kvyn in

the art and are d| s¢l osed, for exanpl e, em ngt on: The Sci ence and

Practi ce S#ssehaFnglend), MBark IFGD| arghiPag D@nﬁdmy JetlﬁetEanemn(PaﬁaResmetbryEdl tion

1995). P t | t,i b
e 1 oBREARER, o KSR, R e e AP ™
coat eds capsiduis. (]ﬁﬁ@@lﬂﬁﬁd)oaim%& Hemahclehﬁagr) RAwdsis Ak Paomden 1dalRade] hes or

other forms known in the art. as Used in the instant application
conpr i sesing., demes Hils, ﬂbnm&)dﬂtr%ﬁomcmbulmrs 15 phar maceut i cal corrp03| tions and

{01 “packer . TP FeHARE e Ui 85 RduMale Y wrdhdodpd oy’
known i n adiespasgs i 6dn EontaBg Q{dlt@omfbaﬂlﬁﬁﬁ)ﬁqiouﬁ@d bﬂ’ﬂ:ﬁ&ﬁﬁeﬁﬁﬁﬂ exbipleaty al ,

for exanple_a _paper or cardboard box, Ss or._ plastic botfle or jar, a
reseal abl &icBaa5 lpgtese, dlanplidc agld, hya@rmdep calgfum silicges aﬂ‘d)?"bﬂ@é‘i@rre

into di n t S for
pressithg BFOES bf EERARTEE biesd il Spr3ibnthddbicny Mt MBS 1 e,
enpl oyed pmpaldhtx@ﬂxdh%c]ﬁ]bmthm&ﬁ@ddmm&gﬁs forminvol ved, for exanple a
conventi onal r ard bo ul d not generally pe used to h

suspensi on. %1’ %&P‘ﬁﬁé@ %&ﬂlﬁaﬂ@%[%aﬁmaa%ogwﬁ idingLongg e‘f)%ﬁl)’§5fd°

t oget her | e,
tabl et o rigC RRORE IhERETSch BB Kitysan B BRACE 1 MR Mkt UYL
box. An emmpﬂmdoﬁ tispdoper deediuins Massmtmaldnhahdatsi anelsopsechsed Bb iremse flmcks ar e
wel | kno t he pack gln i_nd and are_bein ely. used f r the
packafﬂn ottex ob fods {Hs S aéa%me(cpal%?lﬁdgb Proddingd t ne
li ke). BI tiff

ol al TR 3%95%5%%9@@“ Yy SEBTLEL U sofopoR Bl o PRt ARl

material. Duri Agcdrdmgptadkagxeﬁ@dppﬁtrement ef:’é:ssmsseat mvt'lnttcmaum'mar grhwtlpisasti c
foil. The_ .recesses h t he slze ﬁ un‘Pe of1 i ndi Vldaﬂa l et s.or

capsul es yegu B %fmrga@aﬁen such as a an or lower mamm stermg to

the patient a therapeutically effective amount of a compound of the invention, in such

20 amounts and for such time as is necessary to achieve the desired result. By a
"therapeutically effective amount" of a compound of the invention is meant a sufficient
amount of the compound to treat fumor growth, at a reasonable benefit/risk ratio
applicable to any medical treatment. It will be understood, however, that the total daily
usage of the compounds and compositions of the present invention will be decided by the

25  attending physician within the scope of sound medical judgment. The specific
therapeutically effective dose level for any particular patient will depend upon 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

30  administration, and rate of excretion of the specific compound employed; the duration of
the freatment; drugs used in combination or coincidental with the specific compound

employed; and like factors well known in the medical arts.
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have the size and shape to accommodate nultiple tablets and/or capsules to
be packed. Net, the tablets or capsules are placed in the recesses

accor di ngoyoedisksidie sheet of -51 WO 2004/ 048365 PCT/ USaOEd20s/039%4
relatively stiff material is sealed against the plastic foil at the face of
the foil which is opposite fromthe direction in which the recesses were
formed. As a result, the tablets or capsules are individually sealed or

col l ectively al ed esired, in the recesses hetween, the plastic foil
and the sheet ?ﬁﬁ@%ﬁ%‘&a"‘{e@ ?F@H@?%%éf?ﬂ%ug’ﬁ%?n fed Ot abl et s
or 5 capsjy! fBerClmbfl 6 WHERAof LPEdM dsks LA b@%%ﬁm@%@ﬂaﬁlﬁ@%&ng

n the shéet at the

pressure on the recesses whereby an opening is torned |
pl ace of G.Gktoromgike bhidy weidlt ot mong ustialy filoe @.4 o £h erg/kebodymweight. \Siaglsai d

opening. Jt maybe .desirable o provide a witfen neny aj d, ere the
W tten i FRRBSHSR Ry plsth S wBReds A SEPRRBRRoR st e

i nstruct iqs doss. YA GemiyS tiehiddnt RIBAHEARCAcBbrdinkOro0the Prddeht MQatHON Cdirfise
provider, or subject, e.g., in the formof nunbers next to the tablets or

capsul es afnigigtiante apaiisntin need pEsyshriteatonent froneakiy 30 oig torabore0Memgwhi ch

the table or._ca e 0. specifi shoul e i sted or a card which
cont ai ns e%"fﬁ?@é@‘%ﬁs II“H? Oﬁe?wﬁﬁﬁﬁ%gﬁm%?ﬁﬁoge%f such a nenory aid
i s a cal endar Meihaieef ffmulibos afetwell Ra@wn irtte el dndvie distloséd, Yeedaniypday,
Tuesday,"... etc ... "Second Week, Monday, 15 Tuesday, ..." etc. Oher

vari ati ori8 Remingta: yThe dejendel andh Fraticai ofy PhgmracinMack Pebdishing Gempansan be a
singlyg t l.e. or MET : yl a n a

gi venl% dg@ﬁ%gﬁ’ tclh(ye”)[§ Eidﬁlo%o l? g%ﬁsgg%%@?%%mcg%@?%?& tuge %giﬂ?ey (Q)esng of one
or nore jaesMtioAi dahesinothe tfbfn kof tstepidd) maRSircgentd liquid sohitiogt o@rsugmpsichs whil e
a daily dose of another one or npre conpgsitions: of.the kit can consist of
several t@Bledicapyiess spResiaresp ty Rh’é‘?ﬁgim‘éf @i Fansdamab datehes ohpthgr fgmpsj s g

di spenserkng%iigtﬁggdm{o di spense the daily doses one at a tinme in the order
of their Intended use. Preferably, the dispenser is equipped with a
menory-ai d, sSoAdkit't as dsedtibé¢ie hstant dpplitaionmoplpriaece covthinert foe coginingthe An
exanpl e of such a nory-aid is a mechanical .counter, which indicates the
nunbeld ofPhaH%?'qe}m%"g‘é@%lPPﬁHPn%@él HakAlspitage dande FOPREIETL A S drideden
Menor y- aiyh : : 16 Qat B R W iquid
crystal rﬂg)gﬂ o%l‘taa, &%&ggﬁf%{%ﬁ?‘r"g{ﬁ er s?g{r}\g‘? HlV\,hl ch?y?lggﬂgﬂx%rgfé%\%%ﬂggggs out
t he dat e kvomn inlke hrhsthichaisimadéada phagnireutically sicesptabiel inaterial fonesmpile awhen

t he next dose is to be. taken. The, ki.t t he prese I nvention al so
compr | o6 PR SRATITG Puod BEBE HEFIEHORS o 15h 8 "Sreci b PP PGS 1
phar mace ol # al"kefil CHf tiBle&FOP PlabsSent Rhdf L8R eht cbitiner), or a blister pack with

20  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 gen&rélly be used to hold a liquid suspension. It is
feasible that more than one container canbe ﬁséd together in a single package to market a
single dosage form. For example, tabléts_-, may bé contained in a bottle which is in turn

25  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 f\i\ridely used for the packaging of pharmaceutical
unit dosage forms (fablets, capsules, and Zthe like). Blister packs generally consist of a
sheet of relatively stiff material covergcii with a foil of a preferably transparent plastic
30 material. During the packaging proce:s'is,%' recesses are formed in the plastic foil. The
recesses have the size and shape of mdimdual tablets or capsules 1o be packed or may

have the size and shape to accommodafLé iimlltiple tablets and/or eapsules to be packed.
Next, the tablets or capsules are placec&ii ‘m the recesses accordingly and the sheet of
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30 additional conmpound is another P13K inhibitor or another conpound usef ul
to treat cancer, angi ogenesis, or tunor growh. The additional conpounds may
be adm niypt0iMdssgsn t he sane dosage form as the P13K i miuTpis2083/03r29:4n

di fferent dosage forns. Likew se, the -52 WO 2004/048365 PCT/ US2003/ 037294
addi ti onal conpounds can be adm ni stered at the sanme tine as the P13K
inhibitor or at different tines. ref erences and patents cited herein

i ted Th t |
descr i bed SRR rf@@LfsS%SIem@nEe éﬁva Hlgptcofpt 57 Bros b 504 RSS! owi ng
exanpl es,oﬁphslférﬁ@h%@ﬂﬁadtﬁﬁqn RhictEe Pbcebdel Ykd Ririned ARG RhG:, thiOlbleRignded to

be limting of the present invention. EXAWPLES Experi nent al’  Conpounds of

t he i nverfepgesary indivigualiy sealed OQICQMGWLSG&IQ@} gsrdesieadl, ule’dlewatdsse]s@ekmﬂmm to

t hose sk n.the cordance th t f ol
repfesanttg @IW‘(‘@E’S%&%E%JE fg 9{ &S sta%'&hﬁ%i ﬁf)g enes.
METHOS | dag&diés baliBe rémbiad Béml b tilishy Padio byl Mmy%pgﬁg%%}eséﬁb% fhe NH O
0 OO0 Piperitline OO ;:" ACH O Ow_ O queneeT Resi n DVF

RL 2 R N 19cessqy whersby/\ahgpenieg is fomel iy the shest ﬁfrﬂw placecaf)thevsesessu e tahlet i n
t ol uene ( 4.0 eq) was added, followed
by net hylojr% M}y%d%%) cfg(‘)q’{igz%’:i%}dn%&n%gz mml 4.0 eq). The m xture was
shaken over ni dptmabe rde@;mlﬂeem)pfo&idéraemﬂhenafmymdyaﬁhére lthee eilten ik hed
with CH2C.2, MeOH,£ water CH2C Z then dried 20 to obtain resin _bound .

rrelt hyl rraarl;é) iefeihe typreconisining gﬁm@m@mﬂ@s insrgetions for g phygigian.phepasridd in a
9.4 L,
0”165t ot BRI b€ pichiics, drgitiedty & of BB e thed oF kS @ e @BHGf ol - 41

m xture VﬂpSlﬂEBiWhﬂehjZ theamumbeenquerespanidewitly Gierdagklbf tht-hegmu wiiel thef thblesr ed,
washed with and Cl%éwuizgen dried to glq}ﬁ resin bound a, (3
unsat ur at @dF@RFEsY & Specl beingesied gr jacarg & Po%t?léﬁtbﬁ sarag, fYperof ytics,
since cl egyaffhi O Nrolifer tR3hle GFURES a memory aid is a calendar printed on the card,

e.g., as follows "First Week, Monday, Tuesday,"... etc ... "Second Week, Monday,

15  Tuesday, ..." ete, Other variations of memory aids will be readily apparent. A "daily
dose" can be a single tablet or capsule or several tablets or capsules o 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.

20 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

25  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 kits of the present invention may also comprise, in addition to a PI3K
inhibitor, one or more additional pharmaceutically active compounds. Preferably, the

30 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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extensi ve deconposition. Resin 2 (300 ng, 0.165 mmol, 1.0 eq) was suspended
in NMP (3 nL), and 1-H pyrazol e carboxam di nehydrochl oride (121 ng 0. 825
mrol , 5.009¥i4o04sis@s added, followed by NaHCO3 (35 ng, @cthi2000mb7292.5 eq).
The reaction m xture was shaken overnight at 50 C, then the resin was
filtered, washed with DMF, water, 30 McOH, CH2CI 2 and dried, to obtain the
desired resin bound 6-R1l-4-o0xo0-2- pyrazol yl - -53 WO 2004/ 048365

anal yt1 cAROSRRE) oot con b YERRNHEA 1 g eneie e A dhe RS ANGIar Hesi n

W th 95%d'{Eéye'ﬁ[2tgn§50r 1.5 h at room terrperature filtering and evaporating
under reduced E essure. 5 Resin bound 2-pyrazol opyrimdinone (4) (Step 2)

0.0 OO H afemwsmmtpat@eh@lte@hewe ieogortal by sifensnce. Resi n 3 (200 ny,
0.11 mml, I ende n M | t ol ue 2 5 n,
253 mol &1 @rﬁeﬁeﬂlﬁf%s?fgjgd’s%ﬁ%% Q%%rgtﬁed W%F The

resin S\I\/ai’oyfrbfei@fc@% m&qﬁm gﬂetxbmﬂéE , wiiEl aRCorowgkd bvaas; lof iliMisEtion! &hdCdre 012 and
dried, to obtain the desired resin bound R -4-hydroxy-2-

pyr azol y |9y intended hebs limitingoofithe present énwentigny anal ytical sanple of the cleaved
product was obtained treating theB;ﬁML th 95% TFA/H20 for 1.5 h at room
tenperature, filtering and evaporating under reduced pressure. 15 PyBop
Medi at ed Substitution with Am nes EfpérertaPosition, (Step 3) O OH OR N.R
R2ZRBNH O ~N aO N PyBop. NNP R4 R NN-RTR- NN~ ~ Step 3Amxtureof
resin 4 (150 rfgfmppusds Oﬁﬁb@r nvenien maypke generalyoprepaisd d@u{gmmé@f;umawa

10 known to those skilled in the art, for example in accordance with the following

representative methods (e.g., Methods 1 and 2 below) and reaction schemes.
METHOD 1

Resin bound 2-(pyrazolo)trihydropyrimidin-4-one (3) (Step 1)
[
o o R A o 0
o, so= a1, B AN, dT° O
5]

R1-0HO | NaHCOs, NMP

o OMe

OH  piea, Toluene R.T. ) 3 N

Wang Resin 1 DMF R™ 2 s0%c r'd;>
3

15
Wang resin (1.0 g, 0.55 mmol, 1 eqj was suspended in toluene (10 mL) and DIEA
(0.377 mlL, 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
20 1o 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) 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,Cl,, then dried to give the resin bound o,p unsaturated diester 2, which
25 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 carboxamidineéhydrochloride (121 mg 0.825 mmol, 5.0 eq)
was added, followed by NaHCO4 (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,
30 MeOH, CH,Cl, and dried, to obtain the ‘desired resin bound 6-R'-4-oxo-2-pyrazolyl-
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PyBop (85 ng, 0.164 mmol, 2 eq) in NMP was shaken at room tenperature
overnight. The resin was filtered, washed with DM, MeCH, and CH2Cl2, and
dried, tev@iandszsdhe 20 desired resin bound 6- Rl-4-am npetA¥ioos/0357294
aryl)-2-pyrazol yl pyri m di ne-5-carboxylic acid 5. An analytical sanple of

t he cl eaved product was obtained treating the resin 95% TFA/H20 for 1.5 h
at roomtenperature, filtering and evaporating under reduced pressure. -54

WO 2004/ 048365, /1JS2003/037294.. Sn ol.i ne i.n Position (Step
B o N S e LRI SRRl A1 30 5P BRG] RGN
R S N~ O9hdoudg, whk nbimﬁéd Grefifing She predinRedihn 95%4( I[Q’(Ango (1701055 anat ,rodmeq) was
suspended in NVP, and norpholine (144 L, 144 ng, 1.65 nmol, 30 eqg) was
added, fonen‘xpmanb,;ﬁlsmmguaudawpmtmg mdemdug:d pré&ss@es5 nmmol, 10 eq). The
reaction m xture was shaken at 90C overnight. The resin was filtered and
washed with DVF, water, MeOH, CH2C 2, then dried. The resin was treated

W th %% TFAI I-ﬁgg,{,%uﬁdi rakolb EHbRé Sﬁ 2yi ltration and evaporation

under reduced pressure a forde -R -4-a kyI or aryl ) am no- 2- nor phol i no
pyri m di ne-5-carboxylic 6o 10 Decar boxyl atq OBy (Step 5) OR &N, R3 R2, N
R3 HCHCMWzo 5:1 INRL ,ﬁOC hR& 6 007 L' DStep5The

carboxylic acid 6 was dissol; Wt—me of cg;tonltrlle and water (1:1,
2 mL) and the solution was heat ecﬁ[} C over Ri ghit he sol uti on was cool ed
down to 15 roomtenperature ahd then |yophilized R er purification by
reverse phase liquid Step 2

Resin 3 (200 mg, 0.11 mmol, 1 eq) was suspended in 0.1 M sclution 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,

10 CH,Cl, and dried, to obtain the desired resin bound R'-4-hydroxy-2-

pyrazolylpyrimidine-5-carboxylic acid 4. An analytical sample of the cleaved product
was obtained treating the resin with 95% TFA/H,O for 1.5 h at room temperature,

filtering and evaporating under reduced pressure.

15 PyBop Mediated Substitution with Amines in the 4 Peosition, (Step 3)
o oH
S SR @’h
2 PyBop. NMP
R® :’ E;\> RT. 3:\>

Step 3
A mixture of resin 4 (150 mg, 0.082 mmol, 1 eq), the.amine of choice (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 the

20  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/HyO for 1.5 h at room temperature, filtering and evaporating under reduced

pressure.
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chr omat ogr aphy, the desired trisubstituted pyrimdine 7 was obtained as a
solid. Exanple 1 (Synthesis of

3- [ 6- ( 1Rvbne@zRsses- Y am no) - 2- nor phol i n-4-yl pyri m di n- $cxitspbsnetdps 6 -

3- hyddr oxyRhenyl ) - 4- oxo- 2- pyrazol yl - 3, 5, 6-t dhydr opyri m di ne- 5-car boxylic
acid 20 Wang resin (1.0 g, 0.55 nmmol, | eq) was suspended in toluene (10 nlL)
and D EA (0 377 m, 2.2 mml, 4.0 eq) was added, followed by nethyl nal onyl
chl ori de . Q...eqh ,adhe,m xture was shaken overni ght at
room terrper at @@%H@“F&q Hredh oﬁt‘f'ﬁér(gﬁpaﬂd washed with CH2C12, MeOH,
water, DMF, CH2Cl12 then dried to obtain resin bound nethyl nalonate (1).
Resin 1 (300 g, J& 185 mol, 1.0 eq) R2 25 suspended dﬁq -8 sol ution of

pi peridine (1@.3 0. 165 mpvngife 0 and_ﬂ‘ée”_t__(; % (19 4 L, 0.165 mmol,
1.0 eq) and 3- h?/iépg%&benza&odﬂhyde 2 1 1 65 rnnol’, 10J0 eq) -55 WO
2004/ 048365 PCT/AUS2008793729#F " was fMdde he m xt ur eRal s“tmken at room

t enper at ure overni g!htN he resin was f|| ered washed weth and CHz2d 2,
dried, suspended in NWP, and 1- I—I—pyrazoév\t'g%i qcar boxani di ne hydrochl ori de (121
ng 0.825 mmol, 5.0 eq) was added, follo by NaHCO3 (35 ng, 0.412 mol,
2.5 eq). The Resiat 5 ¢H00mimg;, W5 Svammaodhhkgnway enspenddd ﬂiNlMB,Omﬂ mbipbolihdie resin

was filt hed with 2 and dr To obtain an
anal yt i CZ ‘&%&Hﬁ gyl %W%ﬁ%vﬁeﬁw&&&@?‘@%ﬁ%ﬂaﬁwrﬁc @;TF;QV’ ipWmeor 1.5

h &t 500 S5eiRRLAGD: Frel dehion it vRUARREA! de Y- O BniERIYEE ool RS UT ©

6- ( 3- hydiieadaad yyashed Whllﬂ\dﬁywatfml\woﬁg €HCloy thwdiméyﬂ“hﬁfrm@astre@%oxw ic

10 4" 60800 1 DA for 1 AL RS il 5&93%%‘*% R Y

LC MBS (i %Hu%@d ay prefiui, "ﬂf?c)rdec?75 d- K-l ag Yamino-2-morpholino
4- hydr oxy- 6- ( 3- hydroxvaheny1 -2-pyrazoltip)ri m d| ne- 5- car boxyl i c acid Resin

bound 6- E3rimydneRycetiwayliy acdidéxo- 2- pyrazol yl - 3, 5, 6- t ri hydr opyri ni di ne- 5-
carb?ﬁyllc acid (200 ng, 0.11 mmol, 1 eq) was suspended in 0.1 M solution of
15 toluene (2.5 nL, 253 rrrml 2.3 eq) and the reaction m xture was
shaken at 50 @@yﬁ;ﬁgﬁﬁkn(ﬁf@,gem n was filtered, washed with DMF, 20% aq
AcOH, water, 2CI 2 and "‘dried. To obtai nan anal ytical sanple, 20 ng
of the resin were treated gt 95% TFA/ H20 &y 5 h at room tenperature.

Filtration and evaporati er r ewhomeg 1 pres e af f or ded
4- hydr oxy- 6- ( 3- hydroxypheFrJI V\Z’Q,yr aéPE L p pyrl, n9\5 carboxylic 20 acid.
0 0

Step 5
The cérboxylic acid 6 was dissolved in a mixture of acetonitrile and water (1:1,
2 mL) and the solution was heated at 60 °C overnight. The solution was cooled down to
15 room temperature and then lyophﬂiied. After purification 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-yljphenol)
' imidine-S-carboxylic acid
20 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 femperature.
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
25  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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HPLC (Buffer A 0.1% TFA/ H20; Buffer B: 0.1% TFA/ CH3CN; col um: C18,
4.6x250mm flow |Inm/mn; gradient: 2.1%5%80%B in 36 mn.): Rt 15.78.

LC- M5 (i o fd/@igseso0 eV, nmiz): 299 (MrH ). Resin bound pcr/us2003/037294

6- ( 3- hydr oxyphenyl ) - 4- (1H-i ndazol - 5-vl am no) 25

- 2-pyrazol yl pyri m di ne-5-carboxylic acid A m xture of resin bound

4- hydr oxy- 6- ( 3- hydr oxyphenyl ) - 2- pyrazol yl pyri m di ne- 5-carboxylic acid (150

g st ) o0 AERE o ol uenfe SRRl  THOSSE) 3ol ™
over ni ghtfiltefede waeksdh withsDME tm:i ﬁigﬁl@sdmd mslphnctdﬂl:m NBQH, areinlt Hopagbdle and
dried. To 30 obtai n an anal gtlcal sam rrgo qq)t he resin were treated

Wi th 95%cubarapigine, hydroghlgride (121 me Dé%e%lph | vasaeddsd, folpvesdabyr at i on

under r edNHIRCOP (35 hig! 0.401AMAED.5 eq). The reaction mixture was shaken overnight &t
6- (3- hydroxyphenyl )-4- (I HIi ndazol - -yl am no) - 2- %azolé @ézl m di ne- 5- car boxy

lic adi d.50°C5éhen theresim avag [dizss, Me@sz@o@/l\@ém Cipand/sdmﬂ 1%

g1 ad ent TOOHGE %ﬂﬂ%{yb@'ﬁﬁﬁ%%%g P Tsin ghds el U5 T P0G 0"

mz): 419, ff%'f'iéoqa Abafiodn ﬁgﬁ&b@gd;fﬁpsgag%g%%ﬁéé rebnbel bleBSIRZ Bffordey| 2 no)

5 2-noroh ar esi n bo

6- ( 3- hydrﬁa@éyhﬁdem%phe@l}—&%xnmmtolﬁ-&ﬁﬁmlhpdroﬁynmldme-s-ca.rboxyhc acid.

pyrazol yl o ci 0 0

suspended}@mt w&lgdc@n&%pho m%é ﬁlﬁ% glé@il% @8%@“@32‘(3(4 Wwas
addedg f@&m&ﬂnﬁﬂomdmﬂ/mcgrﬁléﬁlz L%, 3%@%@ ﬁﬁi&mﬁi) RE914q). The reaction
m xture was shaken at 90_.C 10 overnllglgé) he resin was filtered and washed

wi t h DVF LtRdSekon spreyy SO en'®): 27 hev+ - The resin was treated with 95%
TFA/ H20 for 1. rati.qn a§1caI 0X‘Hlorat | on under

reduced press SR dods Lol S
i ndazol - 5-yl a'Re@E:)h&Id@IDG-I@ ;y héh I4L6ﬂd32 g% &P—Bﬁﬂ%ﬂﬂ leEJ‘:iC
(Buffer A 0.1% TFA/ H2O, Buffer 1% TF col um:

4 6x250 negrbiorplie 2¢idi(264 mg, erédm@ﬂh 1 ez]) s sa%eaé% B 0.k M@olﬁtlnn)of D@Qm 97.

m 3 da ol 0o
i 2_ Ir\r/iéphg{# ﬁr_ﬁ)4%§ 69191 2}% m \;ﬁA % %%éfrlale Seaofiod Hibx & smkéh 300
6- ( 3- hy droR¥idhenyihe fesinltas mﬂt@ZgIdL washddawith DMEZ; 20%0 he| AJOH,- whiey, e, ne- 5-
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 4-hydroxy-6-(3-hydtoxyphenyl)-2-pyrazolylpyrimidine-5-carboxylic
20  acid.
HPLC (Buffer A: 0.1% TFA/H,0; Buffer B: 0.1% TFA/CH;CN; column: C18,
4.6x250mm; flow: 1roL/min; gradient: 2.1%, 5%-80% B in 36 min.): R;=15.78.
LC-MS (ion spray, 50 €V, m/z): 299 (M+H").
Resin bound 6-(3-hydroxypbenyl}-4-(1H-indazol-5-ylamino
25 -2-pyrazolylpyrimidine-5-carboxylic acid

A mixture of resin bound 4-hydroxy-6-(3-hydroxyphenyl)-2-pyrazolylpyrimidine-
S-carboxylic acid (150 mg, 0.082 mmol, 1 eq), S~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 filiered, washed with DMF, MeOH, and CH,Cl,, and dried. To

30  obtain an analytical sample, 20 mg of the resin were treated with 95% TFA/H,0 for 1.5 h

at room temperature. Filiration and evaporation under reduced pressure afforded

6-(3-hydroxypheny!)-4-(1H-indazol-5-ylamino)-2-pyrazolylpyrimidine-5-carboxylic acid.
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carboxylic acid was dissolved in a mxture of acetonitrile and water (1:1, 2
m) and the 20 solution was heated at 60 C overnight. The solution was

cool ed qQEyRd4R4gg9M tenperature and then |yophilized. péfrtusroopwsizbi cation by
reverse phase liquid chromatography (Buffer A: 0.1% TFA/ H2O, Buffer B: 0.1%
TFA/ CH3CN, columm: C18, 51t, IO(SOTm gradient 5%B-95%8 in 9 mn) the Bis
TFA salt of 3-[6-(1Hindazol -

yl am no) e Nad- c phe yel | ow
Lo a o Al dupy %ﬁ*&%s%’ R e LA

(bs, 111)4.65250hn(; flew: lmuﬂml,Sgerl&ntﬁﬂs% (5%*80%@3,11361&8315@320.{72 1H, J= 7. 8),
7.17 (bd, 1H. J 7.8), 7.10 (bs, % 7.06 (d, 1H, J= 8.7), 6.42 (bs, 11-1),
3. 75 (apg-C-MS Gy spramy 10 ¢Bunizird 1A Hf%TFA/ H20; Buffer B 0. 1% TFA/ CHBON,
colum: C18, 4.6x : %.80% B in 36
min.): R=18.17. 3@%@3@@%“‘{ ). -57 WD

2004/ 348365 PCT/ U82003/£B&3ﬂ1h011ﬁﬂ_t$ﬁuﬁldﬁfﬂ-%aﬂhﬁxﬁmm Synt hesi s of

3-12- Mor phol i n-4-y1-6- -pyridyl a pyrim.din-4 phengl_ QO NH Her 0 O
KO1-Bu O HN. oflqsmaenzw Wid de To|§r&%¥<¥r ORYREeRY Y- ‘\{I&i—mdaml yigmin-20 \ p2

01 Barn 1 QPR ks QURERAL o0 P, QO il 1 dp g %“ﬁ%ﬁ%ﬁ o

Bl NAPTHF NMPChﬂd pnoﬁdumr (li4ghil, 8@4Gng, D65 mimbol, 30 eq) was added, followed by

acetic acid (31 pL, 33mg, 0.55 mmol, 10 eq). The reaction mixture was shaken at 90 °C
10  overnight. The resin was filtered and washed with DMF, water, MeOH, CH,Cl,, then

dried. The resin was 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-morpholin-4-ylpyrimidine-5-carboxylic acid.

HPLC (Buffer A: 0.1% TFA/H,0; Buffer B: 0.1% TFA/CH3CN; column: C18,
15 4.6x250mm; flow: ImL/min; gradient: 2.1%, 5%-80% B in 36 min.): R=16.97.

LC-MS (ion spray, 50 eV, m/z): 433 (M+H+)

6-(3-hydroxyphenyl)-4-(1H-indazol-5-ylamino)-2-morpholin-4-ylpyrimidine-5-
carboxylic acid was dissolved in a mixture of acetonitrile and water (1:1, 2 mL) and the
20  solution was heated at 60 °C overnight. The solution was cooled down to room
temperature and then lyophilized.  After puriﬁcaﬁoh by reverse phase liquid
chromatography (Buffer A: 0.1% TFA/H,0; Buffer B: 0.1% TFA/CH;CN, column: C18,
5y, 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-yljphenol was obtained as a pale yellow solid.
25 H-NMR (HCI salt, 60% CD3;CN/D,0, 300 MHz): 8.09 (s, 1H), 8.03 (bs, 1H), 7.61 (1H,
d, J= 8.7), 7.55 (bm, 1H), 7.38 (app. t, 1H, /= 7.8), 7.17 (bd, 1H, /= 7.8), 7.10 (bs, 1H),
7.06 (d, 1H, J/=8.7), 6.42 (bs, 1H), 3.75 (app. s, 8H).
HPLC (Buffer A: 0.1% TFA/H,0; Buffer B: 0.1% TFA/CH3CN; column: C18,
4.6x250mm; flow: 1mI/min; gradient: 2.1%, 5%-80% B in 36 min.): R=18.17.

30  LC-MS (jon spray, 50 eV, m/z): 389 (M+H").
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(01 HN 1. H2, 10% Pd/C HN\N EtOH, R T., overnight 2HC NJ~N 2. CH3CN1 N
HC 1INt 10 1:1, Lyophilize ~1 O 5 O\ | HStep 1: 0 Benzyl Bromde \ /
K2CG3, D fobl/édesds overnight O \ To a stirred sol uti on ®iT/US2003/037294

3' - hydroxyacet ophenone (1leq) and benzyl bromide (1.5 eq) in dry DVF under
N2, solid K2C03 (2 eq) was added in one portion. The 10 reaction m xture
was stirred at 60 C for 3 days, then cooled down to roomtenperature. Mst
of the DMF was distilled off under Bﬁ-ﬁ%ﬁﬂ ressure. The residue was taken
up in EtOAc and washed with I N HCl ine and dried (Na2SO4) .
Evaporation of the s@gkftitn PHHe Syhedsis 0f 3206 lmtd-g1-ged a brown oil

whi ch was about a 1:1 m xture of the starting nmaterial and the desired
product. The latter was |§%1par@alwn@}wmﬂyg% Iphepol 15 silica gel

(Et CAc/ Hexanes, 1:1) affording the desired 3 benzyl oxy acet ophenone (51%.
See for exarrple Scbm dhanuner, H; Brossi, A J Og. Chem 1983, 48, 1469.

TLC (silica gel Et hyl acet at e/ hexanes 1: 2, vanl ITin @@ n): Rf . 58,

or ange brovvn (Rf starting maferi dPeeeQ, 28 NIVR (lzdf) MJQ:: 7.6-7.1
(9H, m, 2&?23% 5§°—§5H 0@65
PCT/ uszoos 7294“30@@% w@ BE.0 CEt cdiopt hy nate A
round botto@ﬂflasi en dI° nd kept 2 at m8¥pher e, © char ged

|
HzN’GId | ]

[ NH N-Pheny! triflamide 1 =N 1
i N ElyN, DMAR, N’ Cs3C03, Pd(OAC), N N’\]
CHzclz BINAP, THF '\/0
60 *C overnight
0.
@ “
N N

HN 1. Hz, 10% Pd/C N

N EtOH, R.T., ovemight =y 2HC
| L

N’J\N 2. CHyCN/N HCl N/J\N

1:1, Lyophilize
.\/ k/o
H
O

o
Benzyl Bromide
KoCOs, DMF
B0 °C overnight

OH 0.

To a stirred solution of 3'-hydroxyacetophenone (leq) and benzyl bromide

(1.5eq) in dry DMF under Np, solid K,CO3 (2 eq) was added in one portion. The

10  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 1N HCI, H,O, Brine and dried (NaySO,). 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

15  silica gel (EtOAc/Hexanes, 1:1) affording the desired 3'-benzyloxy acet0ph¢1_10ne (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, ofange brown

(Ry starting material= 0.28).
'H NMR (CDCly, 300MHz): 7.6-7.1 (9H, m), 5.11 (2H, s, CH,Ph); 2.59 (3H, s,
20 CHj).
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5 wth potassiumtent-butoxide (2.2 eq) and dry tol uene was added. The
suspensi on was cooled down to O C and a solution of 3'-benzyl oxy

acet ophgipgRsusfodeyds and diethyl carbonate (2 eq) in tol gergise@sosgied
dropwi se via a dropping funnel, with vigorous stirring. During the addition

the tenperature should not raise above 10 C. After the end of the addition
the reaction mxture was stirred at roomtenperature for Ih 10 and then at
60 C overnight. The reaction m xture was again cool ed down to room
tenperature and quenched with a 1:10 m xture of acetic acid and water. The
addi tion nusigifer.sl ow and occasional cooling mght be necessary to keep the
tenperature below 20 T. The twogphasgggiere separaged and the aqueous phase
was extracted with Et QAc (x3 The opgadi C ext rhcts I\r_z.}ﬁere col l ected and
dried (Na2SO4). After evapor on ofW vent 8Rder reduced pressure
of crude ethyl 3-oxo-3-][3- (pt Mlephe panoate wer e obt ai ned.
The conpound could be carried S t he next Yst8p~W t hout further

DU 11 021 T 0N, ThéuShhideR 8L o/ Ul 360 IS PUARARS il el o0k s 21 ).

Rz= 0.26, faint oran rowi 20 L spray, n z): M+ H) .

'H NVR (Gl Botassfiriey-butbxfite /(212 €PHndi @Y tolteddwes 4ddeddSTh Bsiorftwdd (2H,
q, J 7.2 Hz OCH2):3.96 (2H, s, 2);"1.25 (3H, t, J= 7.2 Hz, CH3). Step
3: 0 NH. kepledidowmn goq ANNC and y samtiasxdos'-bagylpxprvecateophgnensy (dedortdm

suspended T b BETE e R0 incPHhe posARAR G R B % Sromply A58 Yy
added, f afigoumdstinving! yhrid tieOadditich (hehempknich akylihen)hise Rborat®ate (1 eq) .

The -59 WO 2004/ 048365 PCTI US2003/ 037294 reaction m xture was stirred at
115 C oveMirdes end pleihe additien thistraction mixbie easstirrad gt room teppergbrre fos 1h

di stijhl egn@Thed'BAGH SCCYYGHRIRL" A8 YesetBAdntie wad S3Hin WBSIh S WP rdot WAt er .
temperature and quenched with a 1:10 mixture of acetic acid and water. The addition
must be slow and occasional cooling might be necessary to keep the temperature below
20 °C. The two phases were separated and the aqueous phase was extracted with EtOAc
(x3). The organic extracts were collected and dried (NapSOy). After evaporation of the

15  solvent under reduced pressure of crude ethyl 3-ox0-3-[3-
(phenylmethoxy)phenyl]propanoate were obtained. The compound could be carried on to
the next step without further purification.

TLC (silica gel, ethyl acetate/hexanes 1:5, vanillin stain): Ry~ 0.26, faint orange
brown -

20 " LC-MS (ion spray, 50 eV, m/z): 209 (M+ H").

'H NMR (CDCls, 300MHz): 7.6-7.1 (SH, m); 5.10 (2H, bs, CH,Ph); 4.21 (2H, g,
J=7.2 Hz OCH,);3.96 (2H, s, COCH,); 1.25 (3H, 1, J= 7.2 Hz, CHj).

Step 3:
o]
NH.HBr
o O K. NH
N |
OEt '::E" N//‘\N/\(
25 O. DMF o)

In a round bottom flask, oven dried and kept under Ny atmosphere, Cs,CO;

(1.5 eq) was suspended in dry DMF. Morpholino formamidine hydrobromide (1.2 eq)
was added, followed by ethyl 3-0x0-3-[3-(phenylmethoxy)phenyl] propanoate (1eq). The
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neutralizing with 5% HC sol ution. The aqueous phase was then extracted with
CH2C12 (x5). The organic extracts were collected and dried (Na2SO4). After
evapor at wanz2:koidags 5 sol vent under reduced pressure thepgﬁ@sf(;ggl,OSHM

2- mor phol i n-4-yl - 6-[ 3- (phenyl net hoxy) phenyl]-3-hydropyrim din-4-one were
obt ai ned as an off white solid (60% . The crude is already pure enough for
the next step, but it can be purified further by trituration with

I T
NMR ( CDCH3, dlstﬂle@l%f? uﬁ’deﬁ'géﬂuc@ re?s&@aﬁcﬂw‘!ﬁc ré%ﬁ'&he was ﬁk&l up? m7wa1@r 9 Hz);

6. 25 1H, 5.13 H, 2Ph) : 8 b hol 0 07
N N Phode tr%#%% QI HR sofuiiganhe page S on PRSE b i
2- rmrpholk 4 In-gﬁ&ﬁw%&&&w& aeiae&yéa]a%@wm&ve&'e% r£’t1 F G (1 €0)

was di ssol 2C12 1n a round bottom flask; oven drie ept under

N2 atSm)SS@IWﬁﬁ unfiee reduied Upfésduse hé daairpd ei!-@ic&pl&ﬂinl-ﬂlbfﬁﬁ-[ bmham was
added (1 Ci foll owed by N-Phenyl trifluoronethanesul fonl mde (1.2 eq)
and DVAP Rbenyligrimdropyrenid-4-ane werspbigined pscan plf whiterselid (60%)- (ﬁmeﬂ"édﬁp‘ér ature

inder o ce‘ﬁ’gé%s%%}léh?#ﬁ?hﬂg%itgﬁ s 0 b By aaflel Sl BRigIARE" 2T Y
gelrmge':]gﬁcﬁmﬁahbt e/ hexanes 1:5), obt <)31| ning (99% thendim red I orret hyl)
il fonatc. J%@%ﬁ%@%@”@%ﬁ%@?&%@ Bt b gt -5

Et QAg/gHe 00N|HZ 764 1H, dd J24,
TE ﬁlz) xan ]C%)IS(l&sﬂra 1SOe\H ) (

ddd, J= 8H4 KJDG 39g ?576%5 Iil@ﬂ B); 7p‘})6r Hﬁ dﬂi&e"(ﬁ-ﬂ 2@01%2@25
CHoPh) . 310 411 (O < TREVAS) 1 8538, 35 Roiphlbling)> M oY phol i ne). Step 5:

Step 4:
OTt

NH N-Phenyl triflamide ~N
LA T A A A
NN EtN, DMAP, N“ N

L_0 CHCl L_o
i L9 L3

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

20  reaction mixture was stirred at room tcmperature. 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)phenylpyrimidin-4-yl (triffuoromethyl)

sulfonate.
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Oft HN I N HNJ"N NhN~ Cs2CO2, Pd(QAC)2 \ | N~ BINAP, THP I O 60 C ovenf ght
O O\l O\l Around bottomflask, oven dried and kept under N2 atnosphere

was charggthopi/dzesl0 Cs2C3B (1.4 eq), Pd(OAc)2 (5 nol Wpcinehodsidsies Bl NAP
(1.5 x nmol of Pd catalyst). The flask was purged with N2 for about 5-10 mn

and a sol ution of 2-norpholin-4-yl-6-[3-

(phenyl nmet hoxy) phenyl ] pyri mdin-4-yl (trifluoronmethyl) sulfonate (leq) in
dry THE (20 ad Vi 8.8 SYIil _fallowed by 3-am nopyridine (2 eq)
in one portioﬁcﬁ‘ﬁcﬁ$§§€t%@8ﬁﬁ¥%g§g%ﬁ't Y reflux condenser, purged
again wth N2 ¥pNMRMCDERI300MEER 7.64¢1HOAd, R4 B5VES); 7653 (MEEGappy @t ni ght .
An efficient stirring is very inportant. The reaction m xture was cool ed
down to r.bBohB; didpétayg (r2e7.An@H, hm);s @112 efiH, vadkl, efaBat, a2.4d 0.9u bRy 6166d(idEd

oo VBV VA G4 PERT, SHAIE  (6F) 07 bt od

( phenyl meghews ﬂﬁé)w ]pyrimdin-4-yl}-3-pyridylamne. 20 Step 6: HN\ N

1.H2, 10% Pd/C HN\" N EtOH, RT. N” overnight ' N 2HC \ N-N* NI 2 C

Yophi ize HO O\ | OH

{2- I\/brphoéti N+4-yl - 6-[ 3- (phenyl net hoxy) phenyl ] pyri m di n-4-yl }-3-pyridyl am ne

(1 eq) is gﬁépended in ethanol in a round bottomfla/ , purged with N2. 10%

Pd/C (20% 25 wt) was added. The flask was evacuat ed/i?bd filled up with H2
Tfive tinmegythen the Weattion m xture was

She catal yat~has filt
Rosta B 114l 54
: o
A round bottom flask, oven dried and kept under N, atmosphere was charged with
10  Cs,CO3 (1.4 eq), PA(OAc), (S mol%), 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 Ny for 5 min and the

(contained in a balloon) f
stirred under H2 for 20 hy
celite washing thoroug
PCT/ US2003/ 037294 ace
was used to ensure the

of f through a pad of
-61 WD 2004/ 048365
m Xture of solvents

15 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 friturated with
methanol to afford the desired {2-morpholin-4-yl-6-[3-
(phenylmethoxy)phenyljpyrimidin-4-y1}-3-pyridylamine.

20
Step 6:
j ¢! <
% 1.Hy, 10% PAIC 2N
RN EtOH, R.T. HN
I N overnight I LTV 2HCH
A 2. GH,CNMN HE
NN Lyophilize N’)‘N’\
(8]

(_o

{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%
25  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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sol ubilization of the product). The sol vent was evaporated under reduced
pressure and the residue purified by reverse phase chromatography (Buffer

A 0. 1% Jfadododddss Buffer B: 0.1% TFA in CH3CN, Col unperd8toesss72éd S,
47x300 nmm gradient: 1.1% 5 10%60%8 in 45 mn). The free base thus

obtained was |yophilized froma 1:1 m xture of acetonitrile and IN HCl,
obtaining the desired 3- [2 nDrphoIin 4-yl -6-(3-

dyl di | t HC1 | Th t dat
Y e e Bie Tabial G el OF B8 mifttugt 06 st s 38ed o, gl B Spinp teI'I%Aai .
CBON CobigBizaidy Mﬁﬂﬁrpigd&gﬁ Tt Q198 B i@ nderr ol S P O+D20
OO - §iertesidip pupigied by eyeiss ihases plugmatieraphy, (Bupton gy 4104 THA g

5.4), 7.4 02 1
6. 529 (111, B: 361%%;}‘&?%?4& IQP@0Iumnlrrp:‘z:‘)[étr? 3 %11?3 t&r ﬁ’éﬁ?d—'ﬂﬂd\/\hgr alfe Fafr%)féés \)Ner e

synt hesi zqd%‘-ﬁd%g\&mg hing. THeHRebase thﬁ?bht@&ed&%’éﬂy&;ﬂﬂhﬁﬂ(ﬂtﬁnlam Medikeels 1 and

2. The precursors are readily recogl;u zab one skilled in the art and

are conmePEi apgionifilai (ead| N r Balal @ ta@nlg( Mhpwaisﬁlé@ §413-morphelisd-0l-§At cs

i éﬁﬁZ?f%Eﬂf‘ﬁé%ﬂn%ﬁ@éﬂ#“%ﬂk%ﬂ%*°ﬁﬂ' b ) Tog pher T e 1)

and/ or dwibgakdal e l\/bI ecul ar (High Peak UK). The corrpounds wer e named

05, A e iy e B D00 RS o 6 g TR T AR "

St ructor e vNaem, (M8; 4.6x2/50 irh Sgrbdiest; 41204, 39680948 MNSQﬂiH?le@&HU 6-yl)- 2- IN C
N~N1 m)rpholln 4- yI pyrimdin-4 21 ]-1 Hindazol-6-amne 431.5 a N

4- ( 3- hydr ®xXCMisetion dpréy, G0V, 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
(14, s), 3.6-3.8 (8H, m).
15 Compounds of the following Examples were synthesmed 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
20 UK Peakdale Molecular (High Peak, UK).
The compounds were named using ACD/Name v. 5.04, 2001 and Nomenclator
(v. 6.0) from ChemlInovation Software, Inc.
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NN N i ndazol
acid 433.4

1Hind no)-2 o |
77 5 (RS 2

477. 5

-5-ylam no) - 2- |
~N -[3-(2- p ydroxyet hoxy)phenyl]-6-
mor phol i n-4-yl pyri m di ne- cgruskbos@shexyl i c acid

5-ylam no)-2 N norpholin-4-yl-

"1 Db

6- (4- N~

mor pholin-4-ylpyrimdin-5- HOOL 3 OHrbox lic

phenoxyphenyl ) pyrim dine- 5 MHONo 5-carboxylic add 509.5 N (2, 3-di hydro-1, 4-
"H enzodi 0)in-6-yl)-6-(1H HHN i ndazol - 5-

nmor phol i n- 4-yl pyrim'di ne-5 :1:~ 6 0

ylam no)-2 0 Co N,

“" carboxylic acid 475.5 (N)

- (1Hi ndazol —5—H-a#-re}—6 NG —H4—{retmH-su-enyrphenyH—~1—N
- mor phol i n-4-yl pyrijm di ne- H CHa O pHO S 7 6- 5-carboxyli cL@/w_[gl 495.5 -63
WD 2004/ 048365 PCTHUS2003/037294 LC/ M5 nfz Examle Structiure Nape + o
-[3-(4-tert [butyl phenoxy)phenyl]-6- N. | §1 N N 1H i ndazol -5-ly12arﬁ no) - 2-
Example Structure Name (MH+)
f ) N-[6-(2,3-dihydro-1,4-
benzodioxin-6-yl)-2-
morpholin-4-ylpyrimidin-4-
C O
2 []-1H-indazol-6-amine 431.5
[ ] ﬂ-(?,-hydroxyphenyl)-s-('l H-
[,
.\;@\ J\F indazol-5-ylamino)-2-
N
N morpholin-4-ylpyrimidine-5-
HO"™ 70
3 OR carboxylic acid 433.4
(D] 4-[3-(2-
N hydroxyethoxy)phenyl]-6-
N N?Lfvl .
N‘\:O\ﬂ N (1H-indazol-5-ylamino)-2-
0" on morpholin-4-ylpyrimidine-5-
4 IGH carboxylic acid 477.5
f{-(‘iH—indazol-S-ylamino)—Z-
["] morpholin-4-yl-6-(4-
phenoxyphenyl)pyrimidine-
5 oIo C‘ ’O . [5-carboxylic acid 500.5
" 4-(2,3-dihydro-1,4-
NH benzodioxin-6-y1)-6-(1H-
R indazol-5-ylamino)-2-
2
Eo Sy morpholin-4-ylpyrimidine-5-
6 0 carboxylic acid 475.5
on ﬁ-(1 H-indazol-5-ylamino)-6-
N
{4-(methylsulfonyl)phenyl}-
‘seW e
N oH, fmorpholin-ﬂi-ylpyrimidine—
0¥ 0H S ) .
7 0 5-carboxylic acid 495.5
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\ CN, norpholin-4-ytpyrimdine-5 8 carboxylic acid 565.6 4-13-(3,5- "YIN
di chl or ophenoxy) phenyl ]-6 (1H i ndazol -5-yl am no)-2- HO O a
mor phol i‘ﬂg%‘w‘,ﬁ%gg m di ne-5- carbon lic acid 578.4 CO pCT/US2003/037294
-(4-tert-butyl phenyl)-6-(1 Hqg_ NI indazol-5-ylanmno)-2- ~~ 1 N N off
orpholin-4-ytpyrimdine-5 O OHS 10 v CH3 carboxylic acid 473.5 CN
-(1Hindazol -5-ylam no)-2- 4 orpholin-4-y1-6- NN/ ! NNO 1
phenyl pyrimdine-5|11 Ho o arbo lic acid g17.4 ~N NN/ 1] N lla OH % ~
N-[ 6- (4- met Hoxy-3 NL1 H et hyl phenyl) - 2- nof phol i n- cH9 yI pyr| & @I$i4-y1]- 14
12 O OH, ndazol -5{anine 417.5 -64 WO 200@4/ 048365 PCT/ US20Q3/ 27294 LC/ MS
mz Exanpl e Struc%ure Name + 43-[6- (| H}indazoI-S ~NY NN
| ami no) - 2- nojExhmplen- 4- | pyr $tractine- 4- Name (MIL+)
. 4-[3-(4-tert-
i Eﬂj butylphenoxy)phenyl]-6-
N NN
“‘:@H ' (1H-indazol-5-ylamino)-2-
07 "OH
OO*cu, morpholin-4-ylpyrimidine-5-
8 we %% lcarboxylic acid 565.6
®) 4-[3-(3,5-
N
"f&@\ W dichlorophenoxy)phenylj-6-
N'm (1H-indazol-5-ylamino)-2-
“?'“ morpholin-4-ylpyrimidine-5-
9 : carboxylic acid 578.4
on 4-(4-tert-butylphenyl)-6-(1H-
N
A indazol-5-ylamino)-2-
e e I
i CH morpholin-4-yipyrimidine-5-
o7 0
10 e O carboxylic acid 473.5
on 4-(1H-indazol-5-ylamino)-2-
N
holin-4-y}-6-
NH N;\IN morpholin-4-y
W I l”m phenylpyrimidine-5-
11 HO™ "0 carboxylic acid 417.4
O
k/NYN\ N \
i
Saee
11a OH
™
k,Nm/ri: “\@N N-[6-(4-methoxy-3-
H methylphenyl)-2-morpholin-
eH, 4-ylpyrimidin-4-yl]-1H-
12 Oty indazol-5-aming 4175
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13 HHO, -, , OH

| heno

et hanol 433.5

phenoxyphenyl ) pyrim din-4- 14 |-1Hindazol -5-am ne 465.5 1i
(et hyl swiof eowdassdzeny! 1-2- norpholin-4-yl pyrim di n-4- aeFos2668/8h94
VII-1Hindazol -5-amne 451.5 N N N NN N{6-[3-(4-tert-

but yl phenoxy) phenyl ] -2- norpholin-4-ylpyrimdin-4 16 |
AL N-{6-[3-(3,5- dichlorophenoxy)phenyl]-2-

521.6 ON,

""NYN NI ~ N-[ 2- nor phol i n-4-yl -6-(4-

-1 Hindazol -5-anm ne

nmor phol i n- 4-
N N[6-(4-te
| - 1H4Andazol -
phenyl pyrim 1
PCT/ US2003/ 0

t buty
b- ani ne
i n-4-y)

e

| phenyl)-2- | _
429.5 0 ON N N |
| ) -1

"N

H 19 i ndazol -5-amlne 373.4
lei.C/ VB i StruBlugepl e Str

flpyrinidin-4 17 a G 1 -1Hindazol -5-am ne 534.
nmor phol i

-4-yl pyrimdi n-4-
(2-nor pholin-4-y
-65 WO
e_Nanme QVM+)

5
%6%%?04

(MH+)

| N | ~~. ~~;
18

8365

13

o
sy

0/\/0H

2-{3-[6-( 1H-indazol-5-
yiamino)-z-morpholin—4—
yipyrimidin-4-
Jphenoxy}ethanol

433.5

14

‘L,Nm,.q\ H

N-f2-morpholin-4-yl-6-(4-
phenoxyphenyl)pyrimidin-4-

[]-1H-indazol-5-amine

465.5

15

N-{6-4-
(methylsulfonyl)phenyi]-2-
morpholin-4-yipyrimidin-4-

yi}-1H-indazol-5-amine

451.5

16

N-{6-[3-(4-tert-
butylphenoxy)phenyl}-2-
morpholin-4-ylpyrimidin-4-

%-1H-indazol-5-amine

521.6

17

N-{6-[3-(3,5-
dichlorophenoxy)phenyl[-2-
morpholin-4-ylpyrimidin-4-

11-1 H—indazol—S—amine

534.4

18

N-[6-(4-teri-butyiphenyl)-2-
marpholin-4-ylpyrimidin-4-

ll-1H-indazol-5-amine

429.5

19

N-(2-morpholin-4-yi-6-
phenylpyrimidin-4-yl)-1H-~

indazol-5-amine

373.4
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O NNONYN N\ NI "N-[6-(] Hindazol-5-ylam no)- |

2m)rpholin4yipyr| mdin-4- 20 OH | henol 389.4 o0 a ~-NNN

N‘[6 (3Wb§&f4ﬂ,gmglyl -2- orpholin-4-yipyrinidin-4- 21 Bctakebusesmaol - 5- ami ne
4 ~NNN~ N N[6-(4-fluorophenyl)-2- orpholin-4-yipyrimdin-4- 22 F

VII-l H-|ndazol 5-amine 391.4 ~ H ~YN~ N N N-[6-(2-fluorophenyo-2- F H

nor phol in-4-yipyrimdin-4 23 1-1H1indazol-5-amne 391.4 O 1 H N NN
N-[ 6- (3-chl or ophenyjl ) -2- norpholin-4-ylpyrimdin-4- 24 ci A g
H i ndazol - 5-jam ne 407.9 o HH ~, NN. \ N N-[ 2- nor phol i n- 44 NS (3- |
ni trophenyl )pyrimdin-4-yl]- \ NA 25 1Hi hdazol -5-am ne 418. 441 (N
-{2-norpholin-4-yl-6-[3 NN trifluoronethoxy)phenyl ] pyr F
i mi di n-4-yg- |[Byamplgizol -5- FS 104 (MH)
(&)
N R
Y |
N N 4-[6~(1H-indazol-5-ylamino)-
2-morpholin-4-yipyrimidin-4-
20 OH {lphenol 389.4
o™
(N N
' mn N-[6-(3-fluorophenyl)-2-
' morpholin-4-ylpyrimidin-4-
21 F {l-1H-indazol-5-amine 391.4
0
k,N Ny ﬂ\©:\
N
“ # N N-[6-(4-fluorophenyl)-2-
morpholin-4-ylpyrimidin-4-
22 F yll-1H-indazol-5-amine 391.4
o _
m’/ \©:$N N-[6-(2-fluorophenyl)-2~
F H , morpholin-4-ylpyrimidin-4-
23 11-1H-indazol-5-amine 3314
e
nn N
\Ntr/ \@;ﬂ N-[6-(3-chlorophenyl)-2-
morpholin-4-ylpyrimidin-4-
24 cl yl]-1H-indazol-5-amine 407.9
'
'\/N |N\' H\@\\'N
N N N-{2~morpholin-4-yl-6-(3-
0 nifrophenyl)pyrimidin-4-yi]-
N
25 o 1H-indazol-5-amine 418.4
o N-{2-morpholin-4-yl-6-{3-
':)q N H . -{2-morp yl-6-[
j,j/ P mﬁi (triftuaromethoxy)phenyl]pyr
g imidin-4-yi}-1H-indazol-5-
kF
26 0" °F mine 457.4
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-66 WO 2004/ 048365 PCT/ US2003/ 037294 LC/ M5 iz

1,~4 N -(2-norpholin-4-yl-6-[3 Y~ I\

F m din-4-yl)-1H i ndazopepuiioobiodzeym no
0\

(1 VMK

(trifluonayeiedhgsehenylipyri |

~N "t

441.4 Ohh N Nr"a N {6-[3-(benzyl oxy)phenyl]- I

-nor phol i n-4-yl pyrimdin-4 28 11Hindazol -5-am ne 479.6
N-[ 6- (3-ethoxyphenyl )-2- "go~CH N [C norpholin-4-ylpyrinmdin-4- 29 VII-1

H

NN

Exanpl e Structure Nane

H i ndazol - 5-
- nor phol i n- 4-
N-[ 6- ( 3- et hy
H-i ndazol - 5- ¢
i ndazol - 5-yl g

i

mne 417.5 o " 3-16-(1H 1 ndazol - 5-y['am no) -
ylpyrimidin-4- 30 \ ~N | benzonitriie 398.4 0 [LC/M}IN N |
| phenyll)-2- norpholin .4-ylpyfimdin-4 31 H= 11%5{(
Lm’ ne 387.5 ethyl 4-[4-(3 hydroxyphenyl)-6-(1 H N N
BExarapleyri m di n-Stidcturgl ] pi per agame- 1 (MH-+)
?\’NTN* Hoan N-{2-morpholin-4-yl-6{3-
N
N O‘:ﬁ (trifluoromethylphenyl]pyri
\ F midin-4-yl}-1H-indazol-5-
27 Fr amine 441.4
o™y '
R
ey
N N-{6-[3-(benzyloxy)phenyl]-
0,\@ F-morpholin-4—ylpyrimidin»4—
28 1}-1H-indazol-5-amine 478.6
'S
LN n N
P mn N-[6-(3-ethoxyphenyl)-2-
morpholin-4-ylpyrimidin-4-
29 0" CH, iJ-1H-indazol-5-amine 417.5
S
non N :
]/ P mhr 3-[6-(1H-indazol-5-ylamine)-
2-morpholin-4-ylpyrimidin-4-
30 S (lbenzonitrile 308.4
e
Lonon N
TS \CEH\\,N N-[6-(3-methylphenyl}-2-
morpholin-4-ylpyrimidin-4-
31 CHl {l-1H-indazol-5-amine 387.5
ethyl 4-[4-(3-
i hydroxyphenyl)-6-(1H-
Ko "QQY’NIH N indazol-5-ylamino)pyrimidin-
§ . N 0-yllpiperazine-1-
32 ot carboxylate 460.5
o o (. . "
ho JLn’\, B [2-(4-acetylpiperazin-1
N A ¥1)-6-(1H-indazol-5-
lamino)pyrimidin-4-
33 oH llphenol 430.5
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O iRt e

32 OH rbo late 460.5 3-[2-(4-acetyl piperazin-1- viIkNL." " Id
)-6-(1Hindazol-5- Nlamno)pyrimdin-4- 33 1 OH I henol 430.5 -67 WO
2004/ 048365 PCT/ US2003/ 037294 LC/ M5 nlz Exanple Struct 0 H30
3- (6- [ ( 1WALP4/M483653- di hydro- 1 N p | 1 Hindol -6-yl)ani'd ‘gﬁm%m“ 37294

nmor pholin-4-ylpyrimdin-4- 34 9 O | henol 432.5 0 LHYH,
13-[6-(2, 3-di hydro-I no)-2- m)rphol | n 4- 35 OH | rimdin-4-

ANY"~ | \ 3_[r‘ I(GH- -aer-en—2 ylu.llll‘lU}—' ﬁluf”ﬁrr@l%ﬂﬁ- Y
henol 437.5 |0Oh HH B-[6-(2,3-dihydro-1,4 tN NN~ ON I ' LC/MS
benzodi oxi n- ﬁi-yl am ho) -2- orpholin-4-ylpyrlimdin-4- 1 37 OH[t henoAI 407.4 O
3-(6-[(3, 4- z
Example Structure Name (MH+)
o™ "o 3-{6-[(1-acetyl-2,3-dihydro-

i
k’"},r"; ‘@‘\'3; 1H-indol-6-yl)aming]-2-

marpholin-4-yipyrimidin-4-
34 OH yiiphenol 432.5

i
\(:j:) 3-{6-(2,3-dihydro-1H-inden-

5-ylamino)-2-morpholin-4-

35 ' OH ipyrimidin-4-ylJphenol 3890.5

o
\g 3.{6-(8H-fluoren-2-ylamino)-
OH

2-morpholin-4-ylpyrimidin-4-

38 Ilphenol 437.5
o 3-16-(2,3-dihydro-1,4-
QYN\ n o . . .
P \C[oj benzodioxin-6-ylamino)-2-
morpholin-4-ylpyrimidin-4-
37 OH llphenol 407.4
Ok/ H 3_{6_[(334'
NN N o. )
T > \C[ogﬁ: dimethoxyphenylamino]-2-
morpholin-4-ylpyrimidin-4-
38 yiiphenol 409.5
™
NN
~ ‘Nlr; “@;ﬁ) 3-[6-(2,3-dihydro~1H-indol-
5-ylamino)-2-morpholin-4-
39 OH Ipyrimidin-4-yl]phenol 300.5
N . :
\©:,/N 3-[6-(1H-indazol-8-ylamino)-
2-morpholin-4-yipyrimidin-4-
40 OH _iyiiphenol 389.4
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H ON NN N OCH3 inethoxyphenyi)am no] - | O a norpholin-4-yl pyrimdin-4-
38 COH yophenol 409.5 N N{ p 3-[6-(2, 3-di hydro-1 Hi ndol
yl am no) wey 140se489dsi n-4- 39 OH 1 rimdin-4- | henol 390. I%T[@*OM[(N'ﬂgq_N-N

-[6- (1H i ndazol - 6-yl am no) - -norpholin-4-ylpyrimdin-4- 40 O henol 389.4
-68 WD 20041048365 PCT/ US2003/ 037294 LC/ M5 ml Z Exanpl e Structure Nane + O
L1 %I 0 -[6-(1, 3-benzodi oxol-5- [am no)-2-norpholin4- 41 ORi rimdin-4-

| henol 393.4 o~ 3-{6-[(3-chloro-4- ONVN [CI TN , CHa net hoxyphenyl]) am no] - 2-
0 norpholin-4#-ylpyrfnidin-4- 42 OHi henol] 413.9 0 ~ N M- \E@Mé
5-{[ 6- (3- hydf oxyphenyl )-2- norpholin-4-ylgyrimdin-4- 43 OH | ngw no -2-nmnetho
henol 395.4 NN 3-[6f[(3-fl uoro-4-
Example Structure Name (MH+

w

H‘@[Z) 3-6-(1,3-benzodioxol-5-
ylamino)-2-morphotin-4-
41 OH fpyrimidin-4-yl]ph_enol 393.4
o 3-{6-[(3-chloro-4-

l:;lq N H\@m e, methoxyphenyl)amina]-2-
morpholin-4-ylpyrimidin-4-
42 OH yphenol - 413.9

b M |
'\/ N\ \@ JCH, 5-{[6-(3-hydroxyphenyl)-2-
morpholin-4-yipyrimidin-4-

43 OH {lamino}-2-methoxyphenol | 385.4
o 3-{6-{(3-fluoro-4-
SNV |

1!’ > \C[:O‘ on, methoxyphenyl)amino]-2-
morpholin-4-ylpyrimidin-4-

44 OH Nphenol 397.4
o 5-{{6~(3-hydroxyphenyl)-2-

O n A
\,!J’ P =0 morpholin-4-ylpyrimidin-4-
yljamino}-1,3-dihydro-2H-

45 OH benzimidazol-2-one 405.4
0 3-46-1(3,4-

\hlf dimethylphenyl)amino]-2-
7 CH,
morpholin-4-ylpyrimidin-4-
46 - OH yliphenol 377.5
~N 0%
NN, N
i/ T B \)
N
3-(2,6-dimorpholin-4-
47 OH lylpyrimidin-4-yl)phenol 343.4
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~N NN NF Y/ cH ethoxyphenyl)amno]-2- o' norpholin-4-ylpyrimdin-4- 1 44
CH 1 henol 397.4 YN H\ H5-{[6-(3-hydroxyphenyl)-2 1 / pro
mor phol i Raodo¥liksdsm di n-4- 1]am no] -1, 3-di hydro-2H | 4fr19fd2003/037294
benzi rrid‘gzo -é-one 405.4 3-{6-[(3,4- "N CH 1~ NI
di met hyl phenyl )am no]-2- / CH, norpholin-4-ylpyrimdin-4- 46 OH | henol
377.5 0 ONYN NJ N 3-(2,6-dinorpholin-4- 47 OH 1l rimdin-4- | henol 343.4
-69 WO 2004/ p48365 {PCT/ US2003/ 037294 LCOWMs nfz ExamTe Stfucture QQ Name +
0O ~NNNY 'E) norpholin-4-yipyrimdin-4-{48 OH | anino -2-k€MSHenoi 410.4
0') H-chlorp-4-{[g-(3 NN N Cl mlz
Example Structure Name (MH+)
o™ H 2
LN NN N - :
D “CEOH 4-{[6-(3-hydroxyphenyl)-2-
morpholin-4-ylpyrimidin-4-
48 OH ° yllamino}-2-nitrophenol 410.4
o 2-chloro-4-{[6-(3-
o Mo
\h;r hydroxyphenyi)-2-
# OH
marpholin-4-ylpyrimidin-4-
49 oH yllamino}phenol 399.8
o°CHa 3-{6-(1H-indazol-5-
LA N N . )
m’/ \Qf':;u ylamino)-2-[(2-
methoxyethyl)amino]pyrimid
50 CH in-4-yiiphenol 3774
D ‘@;N 3.12-azepan-1-yl-6-(1H-
indazol-5-ytamino)pyrimidin-|
51 OH 4-yilphenol 401.5
3-2-(1,4-diazepan-1-yl)-6-
—\NYN‘ ﬂ\@:\\ (1H-indazol-5-
N
4 f k(lamino) imidi
pyrimidin-4-
52 OH liphenol 402.5
3-[2-[(2R,6S)-2,6-
HR,.\CHs dimethylmorpholin-4-yl]-6-
Nﬂ:@’ﬂ IN‘\I’N\/?’;:L (1H-indazol-5-
N ¢ ylarmino)pyrimidin-4-
53 OH {Iphenol 417.5
Tt |
T @f&n 3-[6-(1H-Indazol-5-ylamino)-
2-thiomorpholin-4-
54 OH Ipyrimidin-4-yllphenol 408.5
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I N ~ hydroxyphenyl )-2- OH norpholin-4-yipyrimdin-4- 49 | Of themino henoi

399 8 OCH 3-{6-(IlHindazol-5 Y N Ilamno)-2-1(2- ethoxyethyl)am no]pyrimd
50 m\gﬁzﬁﬂﬂmﬁ‘ﬁ@o' 377.4 H NY N N 3-12-azepan- 1-yl - @ciid2003/037294

|ndazol amno)pyrimdin- 51 OH1- | henoi 401.5

3-[2-(1, 4- d| azepan-1-yl)-6- ,YN% 1l \N (1Hindazol -5- |am no)pyrimdin-4 52

OH | henol 402.5 [2-](2R 68)-2, 6- HH CH, dinethylnorpholin-4-yl]-6 NN N

| I NCHs IIINii Ilam no)pyrimdin-4- 53 I "henoi 417.5 [INNb Y "N M

(1H i ndazol -5-yl amiino) - -t hi onor phol i n-4-|54 OH | rim di n- 4L¢/M&hoi 405.5

-70 WO 2004/Pp48365 |PCT/ US20031037294 LC/ M5 mz Exanpl e Stirughburé Nanme

(MJ+) o

Example Structure {Name (MH)

0
LN N N

\Nr\; mn N-{6-(3-methoxyphenyl)-2-
! morpholin-4-ylpyrimidin-4-

55 o y1}-1H-indazol-5-amine 403.5
3-{6-{(4~
Ctly methylbenzyl){pyridin-2-
o™ .
'\/N\b]rN\ ] S/lmethyl)ammo]e-
=
é ¢ morpholin-4-ylpyrimidin-4-

56 OH 3phenol _ 468.6

3-{2-morpholin-4-yl-6-{{2-

Thow i
N.__.N.
11’ > \/U oyridin-4-

. ylethyl)amino]pyrimidin-4-
57 oH yliphenol 378.4
G A
WNI’/ ]/N ) 3-{6-[(6-methoxypyridin-3-
&H, vi)amino]-2-morpholin-4-
58 OH yipyrimidin-4-yi}phenol 380.4

3-[2-morpholin-4-yl-6-

S
b”gn@ (pyridin-3-
OH

Prlamino)pyrimidin-zt-
59 llphenol 350.4
L”?Jf'k N 3-[6-(dibenzylamino)-2-
o
morpholin-4-ylpyrimidin-4-
60 OH {lphenol 453.6
S"% .
o™ (&N 3-{B-{benzyl(1,3-thiazol-2-
N Ny N .
;1}’ > yimethyl)amino]-2-
morpholin-4-ylpyrimidin-4-
61 OH l}phenol 460.68
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~NNN11 NNJG6-(3-nethoxyphenyl)-2- N H norpholin-4-ylpyrimdin-4- | 55
0. 0N, 1-1H4ndazol -5-am ne 403.5 3-{6-[(4- ~013 net hyl benzyl)(pyridin-2 0
LNPL | meidpydou@idse®] -2 V- 9, , norpholin-4-yl pyrim di npét/is6oedlizo4 phenol
468.6 0 HH 3-{2-norpholin-4-yl-6-[(2- ~N 1 pyridin-4- NI N

| et hyl ) am no] pyrim din-4- 57 OHHH | henol 378.4 ON 90H
3-Te-[(6-methoxypyridin-3 0 CH3 l)amno]-2-norpholin-4 58 | rimdin-4- |
henol 380.4| o -[2{norpholin-4-y1-6- ' NY| 1 (pyridin-3 [ ani T,‘E/Ri’é m di n- 4-
59 off 1 herfol 350{4 Q~I vN N N 3-16- (dj benzylanino)-2- 1

mor phol i n- 4-lyl pyrim di n-4- 60 OH A phenol{ 453.6 0 t~ m/z
3-{6-[benzylj(1, 3-thiazol-2- NN N ,
xample Structure Name (MH+)
o b~(2-morpholin—4—yl-6—

?\, N Y
RS 5“ f(1Ry1-

phenylethyllamino}pyrimidin

62 OH -4-ylyphenol 377.5
8
Lonn N
O
3-(6-anilino-2-morpholin-4-
63 OH Ipyrimidin-4-yi}phenol 349.4

GH 3-{2-morpholin-4-yl-6-
Vo H o S
1S

o
o-CHs [(3.4,5-
O.ch, krimethoxyphenyl)amino]pyri
64 OH midin-4-yl}phenol 439.5
3-{6-[(4- ‘

GYN ; HO butoxyphenyl)amino}-2-
™ e, morpholin-4-ylpyrimidin-4-
65 OH : iphenol 421.5

i@ 3-(2-morpholin-4-yi-6-{[4-
L_N_N
g @o’\/\f CH,

GH

(pentyloxy)phenyllamino}py
rimidin-4-yl)phenol 435.5
3-(6-{[4-

66

o™ H (hexyloxy)phenyllamino}-2-
e
é o, morpholin-4-ylpyrimidin-4-
OH

B7 l\phenol 449.8

T ot
TC 5-6-(1H-benzimidazoh-6-

ylamino)-2-morpholin-4-

68 OH Vipyrimidin-4-yijphenol 389.4

72~




Y Imethyl)amno]-2- F / | orpholin-4-ylpyrimdin-41 61 OH1 henol 460.6

-71 WD 2004/ 048365 PCT/ US2003/ 037294 LC/MS nlz Exanple Structure Nane +
0") - (2vighiRlssas 4-y!-6- NN N H CH Ni ' phenyl et hyl pamusedmwsiz din 62
OH - | henol 377.5 0 LNYN N 3-(6-anilino-2-norpholin-4- 63 1 rimdin-4- |

henol
ri met hoxyphenyl ) am nol pyri

349.4 CH 3-{2-norpholin-4-yl-6 N~N NN |
64 OH m din-4- | henol

CH 1(3,4,5- O O CH,
439.5 3-{6-[(4 ON N N ~~

ut oxyphenyl ){am no] {2- N norpholin-4-yl pyrjm din-4- 65 OH Ajphénol[421.5 N p
3-(2-norpholjin-4-yl{-6-{[4 " Y ' C(pentyl oxy)phenyi[am no} py rimdin-4-
| henol 435.15 3-(6-X4- : ' m/z
Example Structure Name (MH)
4-[4-(3-hydroxyphenyl)-6-
f g i
[y r{) q (1H-indazol-&
N N\ . Sttt oy
1',/ mN ylamino)pyrimidin-2
R iyl]piperazined—
69 OH carbaldehyde 416.5
2}
LA N R
1 ‘@j‘&»« methyl 3-]6-(1H-indazo}-5-
o Jamino)-2-morpholin-4-
~CH, : :
70 yipyrimidin-4-yllbenzoate 431.5
0 0
WS
i {-[4-(3-methoxyphenyl)-6-
morpholin-4-ylpyrimidin-2-
71 oCHe yiimorpholine 357.4
Lo A
N._.N
T | N 2-16-(1H-indazol-5-ylamino)
o N
HO. . 2-morpholin-4-ylpyrimidin-4-
72 vllphenol 389.4
™ 3-{6-1(2-
NN LCH,
~ K o methoxyethyl)amino]-2-
" morpholin-4-ylpyrimidin-4-
73 OH wliphenol 331.4
o H F-ethyl—Z-{[B-(S—
n M
I | CH, hydroxyphenyl)-2-
¥ OH
morpholin-4-ylpyrimidin-4-
74 oH yllamino}propane-1,3-dicl 375.4
S ;
O, |
b a 3-[6-(methylamino)-2-
morpholin-4-ylpyrimidin-4-
75 OH yijphenol 287.3




" pi (hexyl oxy)phenyl]am no)-2 0Y~10o0 ~C', norpholin-4-ylpyrimdin-4 67 & n
| henol 449.6 ONNNNI | /) 3-[6-(1H benzim dazol -6- N

| ami no) ¢ 139¢s N-4- 68 OH | rimidin-4- | henol 389.#CcT/HFD03M37238041048365
PCTI US2 3 037294 LC M5 mlz Exanple Structure Nanme [4-(3-hydroxyphenyl)-6-
gl, 1 Hindazol-5 NNr7 i ~Nlamno)pyrimdin-2- NH]piperazine-1 69 69 L

OH carbal deh_de 416.5 0 H YN - N ethyl 3-[6-(1Hindazol-5- L -1 O
| am no) - 2-marpholin-4- CHa 70 | rimdin-4- | benzoate 431.§ I>| %ro ~(~
-[4-(3-met hquphen | )-6- norpholin-4-ylpyrimdin-2- | 71 o, & hor hol i ne
357.4 o ON{NNI | ~N -[6-(1Hi ndazol - 5-lyl am no) - YT N Ho {H
2- nmor phol i n-{4-yl pyti m di n- 4-
Example Structure Name M+
o 3-{6-[2-
N NN
~ W:\ | QDH (hydroxymethyl)pyrrolidin-1-
yll-2-morpholin-4-
76 OH Ipyrimidin-4-yl}phenol 3574
o™ R 2 (5

H
N._N._N NH

~ T\ j U : aminocyclohexyl)amino}-2-

morpholin-4-ylpyrimidin-4-

77 OH Nphenol 370.5
o NH, 3-(6-{{(1R,2R)-2-
(no e By <8 . .
\II:\ D laminocyclohexyljamino}-2-
morphoiin-4-ylpyrimidin-4-
78 OH iphenol 370.5
3-{6-{(4-
o
Q"ﬂn‘o\ hyd lohexyl)amino}
ydroxycyclohexyl)amino]-
Na oH
2-rmorpholin-4-ylpyrimidin-4-
79 OH yliphenol 3714
OH '
o
g 1-[6-(3~hydroxyphenyl)-2-
morpholin-4-ylpyrimidin-4-
80 ' OH NIpiperidin-4-ol 357.4
H
HiCS ’
o 3 o 3-{6-[(3R,58)-3,5-
@ N j@ -{6-/(3R,5S)
N & dimethyimorpholin-4-yi}-2-
morpholin-4-ylpyrimidin-4-
81 OH {}phenol 3714
2
N‘D'
o :
N 3-{2-morpholin-4-yl-6-[4-(4-

LA N I
hé: nitrophenyl)piperazin-1-

82 oH | Vllpyrimidin-4-yliphenol 463.5

-74-



72 1 henol 389.4 0 3-{6-[(2- )N NNI H N-~Q CH3 et hoxyethyl)am no)-2
nmor phol i n- 4- yI pyrimdin-4- I 73 OH1 henol 331.4 o' H 2-ethyl-2-{[6-(3 ~, N
N rvYi IXJ@ZOE sS¢yphenyl ) -2- OH norphol i n-4-yl pyri ni diverosdoodds7gd | am no
ro ane- 375. 4 ny| NI p'c"= 3-[6-(nethyl am no) - 2-
mor phol i n- 4- yI pyr| mdin-4 75 1 off | henol 287.3 -73 WO 2004/ 048365
PCT/ U52003/ 037294 LCl I\/IS mz Exanple Structure Name gym+) O'1 3-{6-[2 "'N
"N NI N-oH (hydroxynethyl)pyrrolidin-1- 1]-2-norpholin-4- 76 off |1 (mdin-4-
| henol 357]4 0 3-[6-[(3- N N NH N ni nogycl ohexyl ) ani no) - bLCiMS
nmor phol i n-4in pyrifidin-4- | 77 OH| hengl 370.5 HH NH~c~|i nBZZF)-Z N N NN
Example Structure Name (MH+)
2L 3-{6-[4-(3-
G [N N
Y’NI N/ chlorophenyl)piperazin-1-
Ei, yil-2-morpholin-4-
83 OH ylpyrimidin-4-yliphenol 453.0
3-{6-[4-(1,3-benzodioxol-5-
&) N
GYNl Q’U> yimethyl)piperazin-1-yi}-2-
Ny
morpholin-4-ylpyrimidin-4-
84 CH Nphenol 476.5
N7 j
NS
A Nf”, N 3-[2-morpholin-4-yl-6-{4-
pyridin-2-ylpiperazin-1-
85 OH k{l)pyrimidin—tl-yl]phenol 410.5
0 I/‘Nj‘cu,
QY’N | N 3-[6-(4-acetylpiperazin-1-
Ny .
yl)-2-morpholin-4-
86 OH lpyrimidin-4-yljphenol 384.4
oWe
o N’N' N 3-{6-(1,4-diazepan-1-yl)-2-
morpholin-4-ylpyrimidin-4-
87 OH bﬂphenol 356.4
CH,
e
'\’”Y'" 1 NJ 3-[6-(4-methyk1,4-
Ny ’
diazepan-1-yl)-2-morpholin-
88 o 4-ylpyrimidin-4-yljphenol | 370.5
o N7 3-{2-morpholin-4-yl-6-
A A .
\Il:\ | [(pyridin-2-
yimethyl)aminojpyrimidin-4-
89 OH liphenol 364.4
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} )

H am nocycl ohexyl ] am no) - 2- k norpholin-4-ylpyrimdin-4- 78 OH yO phenol
370.5 o HH 3-{6-[(4 ydroxycycl ohexyl)am no] - CH - m)rphol I n-4-yl pyrimdin-4-
| 79 A phenol 371.4 OH 1 N 1-[6-(3-hydroxyphenyl) -

mor phol i (W@ 28049983651 di n- 4- | 80 OH | i eridin-4-ol 357 HCTGJS?"“#@W%
3-{6-[(3R, 55)-3,5 L, N N N N~ Jp di net hyl norpholin-4-yl]-2-
nmor phol i n-4-yl pyrlmdln 4- 81 OH | henol 371.4 NO N~ JN
3(2 ITDrph0||nH-y| ULLiAr €4

ODNL N 4)’1 D nhanas ninarazin.1 2 / | Off
NANTTN 1 ™ Tl—l_[‘UrJrT\ally_l [—PI 'PDI 1 T X W
I rimdin-4- | henol] 463.5 -74- { WD 20041p48365 PCT1US2003/{37a8d¢| LC/ M5
mz Exanple |Structyre Name (M) f~j ~~~, :
_ m/z
Example Structure Name (MH+)
M 3-{2-morpholin-4-yI-6-
' m N n\/E‘J .
WN’\ i [{pyridin-3-
k{lmethyl)amino]pyrimidin-4-
90 CH Bphenol 364.4
o AN 3-{2-morpholin-4-yl-6-
K,N /N H S ! .
WN/\ I [{pyridin-4-
yimethyl)aminojpyrimidin-4-
91 OH Mphenol 364.4
o 3-{2-morpholin-4-yl-6-{(2-
de ] | pyridin-2-
ylethyl)aminolpyrimidin-4-
92 OH l}phenocl 378.4
3-{2-morpholin-4-yl-8-{(2-
(G N NP
g ] | P pyridin-3-
ylethyllaminolpyrimidin-4-
93 on _yfiphenol 378.4
o =N 3-(6-{[3~(1H-imidazol-1-
Q‘ /N H\/‘vbi/) .
b ryl)propyl]ammo}—z-
morpholin-4-ylpyrimidin-4-
94 CH viiphenol 381.4
3-{6-](4-
N tediny
@ methylbenzyl)pyridin-3-
2y CH,
@H%«\,@, blmethyl)amino]-?_«
" morpholin-4-ylpyrimidin-4-
95 OH vilphenol 468.6 .
HC CH, 3-(6-{[bis(2,4-
0 3 2 1
o A |
\N: ] o, dimethylphenyl)methyilamin
O o}-2-morpholin-4-
9% o™ Ipyrimidin-4-yi)phenol 495.6

76-



NYN N v' a hl orophenyl)pi perazin-1- N I]-2-norpholin-4- 83 | rimdin-4- |

henol 453.0 3-(6-[4-(1, 3-benzo d ioxol-5 A"M~~ L. ~~" ~J" | o

Inethylkgb 144305 1- Y1 ] - 2- norpholin-4-yl pyrimdin-4- 8ériSdoslsned 476.5 "-
IN rN 3- ?2 nmor phol i n-4-yl -6-(4- N pyridin-2-ylpiperazin-1- 85 off |

r|n1d|n 4- | henol 419.5 OINY" "J 3-[6-(4-acetyl piperazin-1 NK

))-2-nmorpholin-4- | 86 OH I rimdin-4- | henol 384.4 "'/ N

3-[6-(1, 4-dilazepani1-yl)-2 19 nDrphoIin;j—ylpyrinidfn-4- 1 187 OR'1 heno

3

I

[

[6
56.4 CH " 0" 10]3- [6-(4-methyl -1, 4-N (di azepan- 1-yl)- 2- i&GNF | n- 88 oN -
rimdin-4-4 | henol 370.5 o1 N 3-{2-norpholin-4-yl-6- L|Ng.l pY"
(pyridin-2- \ I methyl)am no] pyrimdin-4-| 89 OH | henol 364. anj
Example Structure Name (MH+)

B-{6{(2-

o oCHa
NN N

~ WN’: I \© methoxyphenyl)amino]-2-

morphalin-4-ylpyrimidin-4-

97 OH yliphenol 379.4
o oH, {63
,\LT\'\‘ | \©’o E’\ethoxyphenyl)amino]-z-
morpholin-4-ylpyrirmidin-4-
98 OH yijphenol 379.4
™ B-{6-1(4-

O on methoxyphenyl)amino]-2-
o @
morpholin-4-ylpyrimidin-4-

99 OH liphenol 379.4
{/\] " orChs P'{G'[(ZA"
N._N
T c dimethoxyphenylyaminoj-2-
o o H3 :

morpholin-4-ylpyrimidin-4-

100 OH }phenol 409.5
o o-CHs 3-{6-(2,5-
O\’T\N | H@ _ {dimethoxyphenyl)aminc}-2-
Ougn, morpholin-4-ylpyrimidin-4-
101 CH yiiphenol 4098.5
0 y '°“§Ha 3-{6-[(2.3-
l\“N\rlf | ° dimethoxyphenyl)amino}-2-
morpholin-4-yipyrimidin-4-
102 OH fiphenol 409.5
Bk B-{6-{(2-
”g“ ethoxyphenyl)amino}-2-
morpholin-4-ylpyrimidin-4-
103 oH yijpheno 393.5

277-




-75 WO 2004/ 048365 PCT/ US2003/ 037294 LC/ M5 |mz Exanple Structure Name +
3-[2-norpholin-4-yl-6- [(pyridin-3- Inethyl)am no]pyrimdin-4 90 YCH | henol
364. 4  oxydhodeadsgs nor phol in-4-y1-6 ~N N N rYi | [(pyri dcpak2003/037294

| met hyl )am no] pyrimdin-4- 91 CH | henol 364.4 0 3-{2-norpholin-4-yl-6-[(2-
N ~H N w py(din-2- lethyl)amno]pyrimdin-4- 92 CH | henol 378.4 HH
-{2-norpholin-4-yl-6-1(2- ON N N N py(din-3- |ethyl)am no] pydm di n-4- 93 OH

| henol 378.4 0 3-(6-{[3-(1 Himdazol-1- |t N I)propyl]am n(p}‘-CZ-
mor phol i n-4-yl pyriml{din-4- 1 94 OH | henol| 381.4 3-(6-[(4- |LC/MS
et hyl benzyl )ﬂpyri din-3- L.. ' H- m/z
Example Structure Name (MH+)
3-{6-[(4-
Qs ‘
bl *@ ethoxyphenyl)amino]-2-
Ny OACH3 .
morpholin-4-ylpyrimidin-4-
104 oH fiphenol 393.5
~ g 3-{6-(2,5-
L"‘f". Né diethoxyphenyl)amino]-2-
M
é o morpholin-4-yipyrimidin-4-
105 on b liphenol 437.5
o ot 3-{6-[{2-methoxy-6-
\IN’ | methylphenyl)amino]-2-
Y He ‘
’ morpholin-4-ylpyrimidin-4-
106 OH liohenol 393.5
e
o N o _
T @’ ‘@ 3-{2-morpholin-4-y-6-{(3-
phenoxyphenyl)amino]pyrim
107 OH idin-4-yliphenol 441.5
o™ .
L N \ 317 in-4-vl-8-(4-
*.N: ] OO Q -{2-morpholin-4-yl-8-[(4
phenoxyphenyliamino]pyrim
108 oH idin-4-yliphenol 441.5
{@ 3-(6-[3
?\,N\rﬁdl H\@ (benzyloxy)phenylfamino}-
2-morpholin-4-ylpyrimidin-4-
109 oH iphenol 455.5
" .CH, 3-{6-[(4-
N
l\"N\Nri | O O methoxydibenzo[b,dJfuran-
3-yl)amino]-2-morpholin-4-
110 oH Ipydmidin-4-yl}phenol 469.5
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N~, yN N "a I nethyl)am no]-2- N norpholin-4-ylpyrimdin-4- 95 off 1 henol
OH, di net hyl phenyl ) met hyl Jam n

468.6 He CH,

0}-2-no
PC1/ US2

Hoilage

3-(6-[(2- ONN{H N~ I

s 96 .
03
LC M5 mz

-(6-{[bis(2,4 ~-N NN ~ rYi

rimdin-4-
Exam |l e Structure Nane (NW)
met hoxyphenyl ) am no] - 2- or pholin-4-yl pyrim di n-4-

01pH |

| henol

o~ O CH3

97 | henol 379.4 -(6-[(3- o' HH CH ~N N ~ O nethoxyphenyl)am no] - 2-
nmor phol i n-4-yyl pyrim dind- 98 N N OH A phehol 379.4 o HH -( -1;(4- N |
met hoxyphenyll ) ani nd] - 2- Q mor phol i n-4-yl pyri ni di n-4- 99 ~ Q&G/MRhol
0., OcH -{|6-[(2,4 m/z
Example Structure Name (Mi+)
OH
T
\g\ 1 2-{[6-(3-hydroxyphenyl)-2-
morpholin-4-ylpyrimidin-4-
111 OH [lamino}phenol 365.4
o™ 3-{6-[(3-
N NN OH
~ T\ i @’ hydroxyphenyl)amino}-2-
morpholin-4-ylpyrimidin-4-
142 CH liphenol 365.4
o 3-{6-1(4-
k//\'l‘! /N H i
T hydroxyphenyl)amino}-2-
% OH
morpholin-4-ylpyrimidin-4- '
113 QH /phenol 365.4
o oH ~chloro-2-{[6-(3-
Ol \
\5\ ] hydroxyphenyl)-2-
cl morpholin-4-ylpyrimidin-4-
114 OH llamino}phenol 380.8
OK/ g oM
N._N. N
T @ 3-{16-(3-hydroxyphenyl)-2-
@ morpholin-4-ylpyrimidin-4-
115 o yilamino}-1,1'-biphenyl-4-ol | 441.5
. cH, 3-{6-[(4-anilino-2-
’\’”\ﬁ", Hﬁ O methoxyphenyi)amino]-2-
N morpholin-4-ylpyrimidin-4-
116 oH yi}phenol 470.5
o™ R-{6-[(1-ethyl-2-mathyl-1H-
l\,N N H N . .
T \©: Y—cH, [penzimidazol-5-ylyamino}-2-
Hacrj morpholin-4-ylpyrimidin-4-
117 OH l}phenol 431.5
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"N NNI I OH dinethoxyphenyl)ani no]-2- norpholin-4-ylpyrimdin-4- | 100
OH I henol 409.5 O- NN OcH, 3-{6-[(2,5 ON NI N dinethoxyphenyl)am no] - 2-
0. CHe or wiePlobdlodses pyrim din-4- 101 OH i henol 409.5 H{fgcfti@sseés7iha-[ (2, 3-
ON NO N I | inethoxyphenyl)am no]- 2- m)rpholln4ylpyr|md|n4 102 OH |
henol 409.5 346-1(2- N ethoxyphenyl)am no]-2- rYi.l

nor phol i n-4-yl pyrimdin-4- 103 OH A phenol _393. 5 -77 1| WO 2004/ 048365

PCT/ US2003/ 0B7294 |LC/MS mz Exanple Strilicture Name (rvmt+ 3-(6-[(4 C" Y
b t hoxypheny|)am no] -2- N~ O'CH, norpholi *-4-y| pyri m di n-4- ROMBR | henoi

393.5 -(6-[[{2,5 YN I b I %diethoxyphenyl)am no]-2- o m/z
nor phol i n-4-yl pyrinpdin-4- 105 OH ", | hepoi 437.5
Example Structure Name (MH=)
j’”a N-{4-ethoxy-3-{[6-(3-
(@ ,N I':] hydroxyphenyl)-2-
HNT morpholin-4-ylpyrimidin-4-
118 i viJamino}phenyl)acetamide | 450.5

D
NN N H
k’ T ‘@: » 3-[6-(1H-1,2,3-benzotriazol-

5-ylamino)-2-morpholin-4-

119 OH Ipyrimidin-4-vijphenol 390.4

5 .
':]v NN OH
Ml ‘C[ D-methoxy-5-(2-morpholin-
Ny, O.GH3
4-y[-8-phenylpyrimidin-4-

120 hamino]phenol 379.4

k/NYN\ NH,

N, =

3-(6-amino-2-morpholin-4-

121 OoH Ipyrimidin-4-yl)phenol 273.3
o™ N-{2-morpholin-4-yl-6-[3-(2-
k,NY,N N N peridin

T | mn pu.aerl in-1- o
O ylethoxy)phenyllpyrimidin-4-
122 oA y1-1H-indazol-5-amine 500.6
g 4-(3-methoxyphenyl)-2-
G /N n - .
WN’ ) morpholin-4-yl-6-(pyridin-3-
Y\ =0"N
o yiamino)pyrimidine-5-
123 0% arboxylic acid 408.4
@ 3-{6-14-(3-
STV SR methoxyphenyl)piperazin-1
e H, ethoxyphenyl)piperazin-1-
N.
é yi}-2-marpholin-4-
124 CH Ipyrimidin-4-yliphenaol 448.5
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0 oCH3 -{6-((2-nethoxy-6-
nmor phol i n-4-yl pyrimdin-4- 106 OH |

|, N NNI NHI

henoi

I et hyl phenyl )am no]-2- H C

393.5 L,NNN a

17 o |

3-{ 2- nogRbalokagddsy ! - 6- [ (3 phenoxyphenyl ) ami no] pyri m 19@r/Okkooslosvad | henoi

441.5 N1 | 3-{2-norpholin-4-yJ-6-[(4 phenoxyphenyl)am no]pyrim o 108 CH
i din-4- | henoi "441.-5 -(6-([3- N Vol benzyl oxy)phenyl]am no) cN N |
nmor phol in-4-ylpyrimdin-4-_109 off | henoi 455.5 0' o. CH -{6-[(4 ~N NN
\ et hoxydi henzo[ b} d] furan- 3-yl)am no] - 3- nor phol i n-4- 1 1] BF?M rimdin-4-
| henoi 4695 -78| WD 2004/ 048365 PCTI USZ0031037294 LC/ M5 SEf<arrpl e
Structure NEﬁrre (MR#+) HON~NMNI N -{[[6-(3-hydroxyphenyll) vt
nmor phol i n- 44yl pyrimidin-4- 111 ON | amind henol 365.4 H 3-(6-[(3-] ON N N OH
xample Structure Name (MH+)
o N o -{2-morpholin-4-yl-6-[4-(2-
D O e
] [oj morpholin-4-yl-2-
oxoethyl)piperazin-1-
125 OH yiipyrimidin-4-yl}phenol 469.6
CH,
OUUSAS
Aty N 3-{2-morpholin-4-y}-6-[4-(1-
N.
phenylethyl)piperazin-1-
126 OH M]pyrimidin-ét-yl}phenol 446.6
/\ l/‘N"\/O .
LNTN* N._J 3-{2-morpholin-4-yl-6-[4-{2-
) phenylethyl)piperazin-1-
127 oH [Ipyrimidin-4-yliphenol 446,86
GHy 3-(6-{4-[2-
“~N ' .
?\/N\KN 1 N (dimethylamino)ethyl]pipera
N\
é zin-1-yl}-2-morpholin-4-
128 T OH Ipyrimidin-4-yDphenol 413.56
o " 3-[6-(3,4-dihydro-2H-1,5-
NN o
~ \NI/’\ ] @;) benzodioxepin-7-ylamino)-
E—morpholin—4-ylpyrimidin—4—
129 OH Ilphenol 421.5
? 3-(6-{[3-(cyclopentyloxy)-4-
o
K,NYN N methoxyphenyljamino}-2-
N, _CH,
© morpholin-4-yipyrimidin-4-
130 oH vphenol 463.5
g*°
Hondo
N{%:@’ ‘Y ~ 3-[6-(1H-indazol-5-ylamino)-
2-(1-oxidothiomorpholin-4-
131 OH vl pyrimidin-4-vilphenol 421.5
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N | ydroxyphenyl)am no]-2- norpholin-4-ylpyrimdin-4- 1 112 OHf | henO
365.4 0 H 3-{6-[(4 NN 1 | hydroxyphenyl)am no]-2- OH

m)rphol 'Woﬂﬂd&}oﬁé’isém din-4- 1 113 ON | henol 365.4 o {¢{r@d2003b0200-2-{[6-(3
ON N ~ hydr oxyphenyl) 2 ci orpholin-4-ylpyrimdin-4- 114 ON | am no
henol 399 8 O OH ,NNN N 3-{[6-(3-hydroxyphenyl )-2- orpholin-4

yl pyrimdin-4- | 115 QO | amno -1 1'-biphenyl-4-0l 441.5 01

OH33-{6-[(4-janiling-2 NN T I nethoxyphenlyl)am no]-2- b
nor phol i n-4-lyl pyrifidin-4- 116 0 OH 1 henpl 470.5 o p -et hy|LQ/Mi% hyl - 1H ~N
N NI I NS _(QHa ben%_i m dazol -5-yl)am no] -2 H C norpholin- -y% mdin-4 |
117 ON | herjol 431;5 -79 WD 2004/048365 PCTI US20031037294
Example Structure Name (MH+)
3-[2-(2,6-

dimethylmorpholin-4-yi)-6-
L n M (1H-indazol-5
N -indazol-5-
T
ylamino)pyrimidin-4-

132 OH {iphenol 417.6

N
~ g \CNLOH 5-{[6-(3-hydroxypheny!)-2-

C

morpholin-4-yipyrimidin-4-
yllamino}pyridin-2-ol 366.4

133

%—(S-fluorophenyl)-z—
N" N

\©,l\)\ morpholin-4-yl-N-pyridin-3-
134 lpyrimidin-4-amine 352.4

on b-morpholin-4—yl-N—pyridin-
N 3-y1-6-[3-
E NJ\ N =

FWN & (triflucromethyl)phenyljpyri
M
135 midin-4-amine 402.4

i 6-(3-methoxyphenyl)-2-
NP S
e WN LN morpholin-4-yl-N-pyridin-3-
s H
136 Ipyrimidin-4-amine 364.4
[oj 3-[2-morpholin-4-yi-6- |
N (pyrimidin-2-
NJ\N N7
HO. o A L7 ylamino)pyrimidin-4-
137 lipheno! 351.4
EOJ 3-f2-morpholin-4-yl-6-
B (pyrazin-2-

A
HD@)\/‘LN N ylamino}pyrimidin-4-
N _
138 A liphenol 351.4
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mz Examle Structure Name + 5H= N-(4-ethoxy-3-{[6-(3 ID $

hydr oxyphenyl )-2- N HNvO nor pholin-4-ylpyrimdin-4- 118 CH "' 1 am no hen |
acet am deydt5fd4fpasabs N ~ N N | ; H 3-16- (1 H 1, 2, 3- benzat r par@is2005/037294

-yl am no) - 2-norpholin-4- 1 119 off | rimdin-4- | henol 390.4 O H ,NNNN

| a p ~H nethoxy-5-[(2-norpholin- O' -yl-6-phenylpyrimdin-4- 1 120 | am no
henol 379.4 0 L:NYN. NH2 [IN 3-(6-am no-2-norpholin-4- 121 OH | rimdin-4-
| henol 273.3 o N{2-norpholin-4-yl-6-[3-[(2- L_ N N1 NN pi ?%E‘Ifﬁ -1/
| et hoxy) phenyll ] pyri fi di n-4- 122 o/ ~N 11Hijndazol - 5- ani ne 500 L&/MS
- (3-met hoxyphenyl)-2 o- ON N N N1 [ norpholin-4-yl-6-(pyridips,3-| oN
Example Structure Name (MH+
OH
;lj i 3-[6-{isoquinolin-5-ylamino)-
\””% L m 2-morpholin-4-yipyrimidin-4-
139 R vljphenol 400.5
[Oj 3~[2-morpholin-4-yl-6-
N (quinolin-6-
N NN
“ N ,L)\@ou ylamino)pyrirmidin-4-
140 vilphenol 400.5
[Oj 3-{2-morpholin-4-yI-6-
N vinolin-3-
g " P OH ylamino)pyrimidin-4-
141 llphenol 400.5
[Oj 3-[2-morpholin-4-yl-6-
N (3N 14
(pyridin-2-
O
HO@,I\/ILN > yiamino)pyrimidin-4-
H
142 vijphenol 350.4
3-[2-morpholin-4-yl-6-
0
EN) (pyridin-3-
H:c\/\go “J\r‘ {Zi. i ‘:N Elamino)pyrimidin-tl-
143 @ Ilphenyl butyrate 420.5
on 3-[2-morpholin-4-yl-6-
N ridin-3-
X (py!
i lamino)pyrimidin-4-
HSCEO NG N Py .
H
144 llpheny! acetate 392.4
0 3-[2-morpholin-4-yl-6-
E)N\j (pyridin-3-
ﬂcﬁo‘Oﬂﬁ @ P(lamino)pyrimidin-tt—
Hy
145 liphenyl pivalate 434.5
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o lam no)pyrimdine-5- 123 OOH3 arbo lic acid 408.4 3-{6-[4-(3 ow N N CH,
nmet hoxyphenyl ) pi perazi n-1- 1]-2-norpholin-4- 124 OH | rim'di n-4- 1 henol

448.5 -80 WD 2004/ 048365 PCT/ US2003/ 037294 LC/ M5 m z /rH)I e Structure
Name + ™K@ 24848365 nor phol i n-4-yl - 6-[4- (2 N NI N nor phoPEHUA2PL37234y, o

xoet hyI)p| perazin-1- I I 125 OH I rimdin-4- | henol 469.6 cH O N XCH N
N("NJ 3-{2- m)rpholln4yJ 6-[4- (1- phenyl et hyl) pi perazi n-1- 1261
rimdin-4- | Hfenel 6 = NNAN-S—{2—rprphet-A—4—H—6—

phenyl et hyl ) i per azi n-I - 127 " off | rimdjn-4- 1 henol 446 Q@M@ (4- [ 2-
ANi ~N CH, ~Ng, N N,) |(di nmet hyl am no) et hyl ] pj pera in-1-yl}-2- rmmho I n-4-
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Example Structure Name (MH+)

3-{2-morpholin-4-yl-6-
(pyridin-3-
Nj ylamino)pyrimidin-4-

. j:aro UU\E I iphenyi2-
146 © ' methylpropanoate 420.5

B-(3-aminophenyl)-2-

NN S
HZNWN N morpholin-4-yi-N-pyridin-3-
N .
147 ipyrimidin~4-amine 349.4

[0] 2-fluoro-3-[2-morpholin-4-yl-

-(pyridin-3-
N’ N

\Ej/k)\ Elamino)pyrimidin-Ai-
148 {jphenol 368.4

b—[2—morpholin-4-yl—6-

(a)
[N] (pyridin-3-
ne l)u%o N:Lp u Q k{lamino)pyrimidin-tl- '
149 Ha @ liphenyi valinate 449.5
["j 2-chloro-5-[2-morpholin-4-
N < ya
"é\l" ~ yi-6-(pyridin-3-
’QAVL# - P(lamino)pyrimidin-zt-
a
180 OH iiphenol 384.8

N-{3-[2-morpholin-4-yl-6~

on (pyridin-3-
N ylamino)pyrimidin-4-
NN N
Hac\s,ﬂ g \ A& vilphenyl}methanesulfonami
o*%
151 ? de 4275
(0:' 4-fiuoro-3-[2-morpholin-4-yi-
N ‘5
5-(pyridin-3-
NﬁkN l = ‘
Ho\©f§,'kH N ylamino)pyrimidin-4-
152 F flphenol 368.4
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128 N off 1 rimdin-4- |

henol

413.5 0 H

-[6-(3,4-di hydro-2H1,5- NrYi | |

benzodi oxepi n-7-yl am no)- 0 norpholin-4-ylpyrimdin-4- 129 ON -VI ] phenol
421.5 ﬁ@mﬂbgmﬁgyclopentyloxy) 4- 0 LN N a net hoxyphegyhisasisngne2- N /
D. CFi norpholin-4-ylpyrimdin-4 130 ° OH 1 henol 463.5 1 N5sO N N NJ N ;IT
3-[6- (1H—|ndazol 5-ylam no)- F1 -(1-oxidothionorpholin-4- 131 / OH
rimdin-4- 1 henol 421.5 -81 WD 2004/048365 PCT/ US2003/ 037294 LC/ M5 niz
Exanpl e Strdcture Nane (MR+) T[2-(2, 6 dinet hylT nor pholi n=4- 1) -6- ~NN bys~N
(1H—| ndazol -{5- | amjno)pyrimdin-4- | 132 H A phenol 417.5 |&GMS o
5-((6-(3- hydroxyph?nyl)-Z- OH nor phol i n- 4t yl pyri m di n- 4- m/z
Example Structure Name (M)
on 4-bromo-3-[2-morpholin-4-
yl-6-(pyridin-3-
N’ N
\E:f\)\ ylamino)pyrimidin-4-
153 Tlphenal 429.3
(Qj 2-methyl-5-]2-morpholin-4-
) -6~(pyridin-3-
"AT jj? y @Y <
HOK))\AH 2N ylamino)pyrimidin-4-
154 H,C llphenol 364.4
o methy! 3-[2-morpholin-4-yl-
(Nj G-{pyridin-3-
NJ‘F Sy . . e
H,C'o‘g’o & L ylamino)pyrimidin-4-
155 lIphenyl carbonate 408.4
on 4-methyl-3-[2-morpholin-4-
N . g
o, N J\P' ’@ yi-8-{pyridirn-3-
S ylamino)pyrimidin-4-
156 H fiphenol 364.4
oY
N H
A0
N. .~
6-(3-hydroxyphenyl)-2-
157 oH morpholin-4-ylpyrimidin-4-0l| 274.3
o)
I: ] 4-(1H-indazol-5-ylamino)-6-
N
ir-j " )\N (4-methoxy-3-
N\\:GLN ) methylphenyl)-2-morpholin-
H 07 0H O,GHe, A-ylpyrimidine-5-carboxylic
158 CH, acid 461
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(trifluorone

am no ridin-2-ol
orpholin-4-yl-Npyridin-3 134 |
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henyl ] pyri
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N pCT/US2003/037294
CNI

(0) N 3-(3-fluorophenyl)-2- N)"N F H ,N
rimdin-4-
pyridin- -y1-6-[3- HF F I\ N" |
135 mi di n-4-am ne 402.4
H N norpholin-4-yl-Npyridin-3 136 |

rimdin-4-amne 364.4 ~0 -[2-norpholin-4-y1-6- (py(mdin-2= N NNI1 HO,,I
,~ N N) lanm no)pyrfimdin-4 I37 I henol 3b1.4 CO" 3-TZ-norjpholin{4-yl-6-
(N (pyrazi n(z Ho N H ~H' lanino)pyrimdip-4 138 1 henol 35HL@/MSg2 | WO
2004/ 048365 |PCT/ USﬁOOS/ 037294 LC/ M5 mlz | Exanple Struct ur € l\ﬁma M) OH N
3-[6-(isoquilnolin-J-ylam no)- HN ~N~-norpholin-4-yl pyrim di|n-
Example Structure Name (MH+)
=N
NH
QH HN 4-(1H-Indazol-5-ylamino)-2-
0 z /lNk morpholin-4-yl-8-quinolin-3-
& SN N/\ o :
l |\/O yipyrimidine-5-carboxylic
\
159 N acid 468
N
N7 N
H
Z l N-(2-morpholin-4-yl-6-
N
quinolin—3~ylpyrimidin-4-yl)-
160 1H~indazol-5-amine 424
o™ H
L_NNN
X i\
b N
N. = N‘
H  [N-[6-(3-bromophenyl)-2-
morpholin-4-ylpyrimidin-4-
161 Br I]-1H-indazol-6-amine 452
Example 162
4-Substituted Pyrimidinyl Compounds
Modifications in the 4- position of the pyrimidinyl core can be accomplished
5 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
10 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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139 " | henol 400.5 O 3-[2-norpholin-4-yl
| am no) pyrimdin-4 140 1 henol 400.5 0 3-

(qui nol ngodm!&:,-ggN | 10H I am no) pyrim din

6- (quinolin-6- N NN | off
2-nor pholin-4-yl-6- "N
4 141 | henpeTAR803/03794

11— 1

3-[2-norpholin-4-yl-6- ~ (pyr|d|n 2 NNHOk HI N lamno)pyrimdin-4 142 |
henol 350.4 [2- rmrpholln -yl - 6- prrldln 3 HNJ~1 ~N |l am no) pyrimdin-4
143 \ gi hen | butyrate 420.5 3-[2-norpholin-4-yl-6- Q (pyridin-3 ,

)\ di n- 4: h
gp[g rmrN ?N%]{Y Cpup ?“3‘1 P ;ﬂgu%%%gééef?ﬁmﬁ’ W%i;neﬂtﬁa%%gﬁiﬁr%daﬁ 4 145
H o1 hmdﬁcminV%t%e éiﬁﬂle5wﬂi GV 180 OdtlsREB 305 aRGT/ (WS RAR 3R 8hethly M5

substituted pyrimidines 4 (see scheme 1). Compound 1 and its analogs can be obtained
via Knoevenagel condensation of suitable aldehydes with ethyl acetoacetate, followed by
5  oxidation of the dihydropyrimidine core with DDQ, with a procedure essentially identical
to the one used in the solid phaée synthesis of this class of compounds (other known

agents e.g. CAN, can also be used in the aromatization step).
< e g
OHN’QN HN_\h OHN\k
Et0 N DIBALH  Ho N MnO; o Y
l N/AN/\(B THF ' NJJ\N/E DMA ' NAN
1 '\/ 2 K/ 3 K/O

OMe 1. 30% NaOH, MeOH CMe | yscy OMe | LnRRY
2. EDG, HOAT, EtzN, DMF Pyridine MeOH
HNRR' CHoCl NaCNBH;
h J@! ¢
0 HN = HN S N SN
H 1}
RRNY \JN\ TS0 >N NRR'  RRN S
DMA
N/ N/'\' N/)\N/ﬁ N/ N/\é
] k/o s k,O 4 K/
Me OMe OMe
] LIAH,
10 Scheme 1

General procedure for the synthesis of {[6-(3—methoxyphenyl)-2-morpholin-4-yl—4—
(3-pyridylamino)pyrimidin-S-yl|jmethyl}dialkylamines.

[6-(3-methoxyphenyl)-2-morpholin-4-y1-4-(3-pyridylamino)
pyrimidin- 5-yllformaldehvyde (3)
15 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,

20  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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mz Exam|[e Structure Name + 3-[2-norpholin-4-yl-6- (pyridin-3- 0 N)
| am no) pyrimdi n-4- o, N-" V)! ] phenyl2 ~ 1 i NN 146 neth | r anoate 420.5
0 ONJ - (Woaddsreenyl )-2- Ni'' N H2ZN 1 N N nor phol i n- 4- yipdisodstised 147 i

rimdin-4-amne 349.4 N -fluoro-3-[2-norpholin-4-yl-

-(pyridin-3- F N)"N HO

1. 1 N1iNIlam no)pyr| m din-4 148 | henol 368.4 [2-norpholin-4-y1-6- N~
(pyridin-3 N O NN: ~[ N | am no)pyri mdin-4 149 dH 8 | hen | vatinate
449.5 0- m)r hol i n 16(pyr|d yrlmdln 4-
cn 150 Cerede iy st F0grs. ‘H?}Pﬁoﬁ%fl e gpraigingoal mdaafvg is not
| am no) pyidifbdthids.
{[6-(3-methoxyphenyl)-2-morpholin-4-yl-4-(3-pyridvlamino)
pyrimidin- 5-ylJmethyl}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 agq NayCOj solution is added. The mixture is stirred for 1 h and extracted several

times with chloroform. The organic exiracts are collected and dried (Na,SOg).
Evaporation of the solvent and purification of the residue by‘reverse phase preparatory
HPLC affords the desired compounds 4.

Example 163

_Ijxrimidiﬁvl Compounds Having Carbon-Carbon Linkages at Position 2
The use of diverse amidines in the cyclization reaction with suitably substituted

10

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

cdmmercially available or can be obtained from available precursors through procedures

known by one skilied in the art.
@/@km—n o

oTf

I SN0
A

NH o HGI
q\)& Cs3C05, DMF

N- Phenyl triflamide

| EteN, DMAP,
c:Hzc::2

ome 9
Cs,C03, PA(OAC),

S
e
HaN
BINAP, THF
80 °C ovamlght

e

Me

20

In a round bottom flask, oven dried and kept under Np, Cs»COj (1.5 eq) is
suspended in dry DMF. 3-morpholin-4-yl-3-oxopropanamidine hydrochloride (1.2 eq) is
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NlkN HER -b I , N I] phenyl) net hanesul fonam 0o' SO 151 _ de 427.5 (0)
-fluoro-3-[2-norpholin-4-yi- | -(pyridin-3 1 lam no)pyrimdin-4- HON H 152
F | henoko366yrsics84 WO 2004/ 048365 PCT/ US2003/ 037294 pcGiddEossaa72olexanpl e
Structure Name (M) N -brono-3-[2-norpholin-4- 11 1-6-(pyridin-3- N~N No |
\' \ H.Nlamno)pyrimdin-4 153 | henol 429.3 (0)

2- et hyl -5-[ 2- m)rpholin-4- I-6-(pyridin 3- N~KN I\ No \

| -4 4 Hai | h 4 t 2- h

e AP YdgBa, et Py Bish o Btk -osb G0 ?e ir@ ai h805. 4

|('\?1 t- Irregfgidtma Thi%iie P Bkddatd 1559 oberighBthénltbbléd dbwh 3B rBéhR¥ bR - 4 156
eno

e DMF is distilled off under reduced pressure and the residue is dissolved in water,
neutralizing with 5% HCI solution. The aqueous phase is then extracted with CH,Cl,

5 (x5). The organic extracts are collected and dried (Na,SOy4). Afier evaporation of the
solvent under reduced pressure the desired 6-(3-methoxyphenyl)-2-(2-morpholin-4-yl-2-
oxoethyl)-3-hydropyrimidin-4-one § is obtained.

(trifluoromethyl)sulfonate (9)

10 6-(3-methoxyphenyl)-2-(2-morpholin-4-yl-2-oxoethyl)-3-hydropyrimidin-4-one
8 (1eq) is dissolved in CH,Cl; in a round bottom flask, oven dried and kept under N,
Triethylamine is added (1.4 eq) followed by N-Phenyl trifluoromethanesulfonimide
(1.2 eq) and DMAP (10 mol%). The reaction mixture is stirred at room temperature
overnighf. The solvent is evaporated under reduced pressure and the residue purified by

15 chromatography on silicagel (ethyl acetate/hexanes 1:5), | obtaining the desired
6-(3-methoxyphenyl)-2-(2-morpholin-4-yl-2-oxoethyl)pyrimidin-4-yl
(triflucromethyl)sulfonate 9.

2-[6-(3-methoxyphenyl)-4-(3-pvridylamino)pyrimidin-2-y1]

-1-morpholin-4-ylethan-1-one (10)
20 A round bottom flask, oven dried and kept under N, atmosphere is charged with

CsyCO3 (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 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 Ny for 5 min and the reaction
25  mixture is refluxed overight. 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 friturated with methanol to afford the desired 2-[6-(3-methoxyphenyl)-4-(3-
pyridylamino)pyrimidin-2-y1]-1-morpholin-4-ylethan-1-one 10.

30 A dry round bottorn flask is charged with LiAIH, (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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O ONYN OH N 5-(3-hydroxyphenyl)-2- 157 OH or holin-4- { rimdin-4-ol 274.3
-(1Hindazol -5-ylam no)-6- C H (4-nethoxy-3- NN N N |

met hyl phesydobs/@asses phol in- H OH O CH3 |-yl pyri m di ne- 5-g@rooyiexr29y58 CH3

cid 461 -85 WD 20041048365 PCT(US20031037294 LC/ Ms nlz Exanple Structure

Name + N NH OH W -(1 H-indazol-5-y| amno)-2- 0/ N

nor phol i n-4-yl - 6- qui noI i n 3- / N~N ~) | pyrimdine-5-carboxylic 159 N acid

468 ON H;N vviseN The feditidn mxxture Hs Nt 79 g}ggxinncér%i)grlaiu?'é fhén cooled down to
0°C and quenched with water, followed by 10% NaOH and then water again, The

mixture is stirred overnight and the solid is filtered off. The aqueous phase is extracted

with CH,Cl, the organic extracts are collected and dried (NaySO,4). After evaporation of

5  the solvent under reduced pressure and purification by reverse phase preparatory HPLC
[6-(3-methoxyphenyl)-2-(2-morpholin-4-ylethyl)pyrimidin-4-yl]-3-pyridylamine 11 is

obtained.
oTf
0 O \
N-| Phenyl triflamide
o= ’ “EtN, DMAP, I P~
Cs,C03, DMF ctfizclz
OMe . 12 13
OMe
C8,C03, PA(OAC) ,Oq
BINAP, THF RN
/ 60 °C avermnight Vz
|
HN \ SN
\ Momholine Bl‘z AcOH
| l N
N P
16
OMe OMe 14

Scheme 3

10

[2-ethyl-6-(3-methoxyphenyDpyrimidin-4-yi}-3-pyridylamine 14 (synthesized
with a procedure similar to the one previously described) (1 eq) is dissolved in acetic
acid, then sodium acetate (2 eq) is added. To this mixture, a solution of bromine (1 eq) in
acetic acid is added dropwise. The reaction is stirred at room temperature for 3 h. The

15  reaction mixture is concentrated under reduced pressure, water is added and the solution

basified (pH ~10-11) with sat. aq. NayCOg solution. The product 15 crashes out, is
filtered off, dried, and used as is in the following step.

Compound 15 (1 eq) is dissolved in 3 ml of dimethyl acetamide and morpholine

20  (5eq) 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 prepatafory HPLC, obtaining
[6-(3-methoxyphenyl)-2-(morpholin-4-ylethyl)pyrimidin-4-y1}-3-pyridylamine 16.
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uinolin-3-ylpyrimdin-4-yl)- 160 1H-indazol-5-amne 424 O OWNNMH j( | N
H N-[ 6-(3-bronmophenyl)-2- norpholin-4-ylpyrimdin-4- 161 Br | -1

H- i ndaz olyobradfaddsss452 Exanpl e 162 4-Substituted Pvri mghmiid065spa4nds

Modi fications in the 4- position of the pyrim dinyl core can be acconpli shed
5 starting fromthe 4- ester noiety, as shown in Schenme 1 below. The ester 1
can be reduced to the alcohol 2 and then reoxydi zed to the correspondi ng

al dehyde 3. The al dehyde can be uigdg%i f@substrate for reductive am nation
with primary or secondary amines tS*®¥otY 4-al kyl (or dial kyl)ani nonet hyl

substituted pyrimdi ngsg Qndﬁfﬁmﬁm&il’ EmidifSEOHmPoRhYEN bel ow). As an
alternate route, al cofo Jif—*%m' | eavi ng group such
as nesyl ate, tSl@ﬂl@tl@n(aSIhEt 4~|pbslane 1andt hmd:edl it @n aamido rgam,@d desgritied sui tabl e
nucl eophi econdary am nes, al.cohol t hi

e £ ot Fon, PoRion R b Bfse RET SHyr R OF B SRbed JERCT B Hod Bl o

aci d, 5uhi dky1cen Deubstfed QUIDHAAARES BETRYHDIAZ HMandifP | friodied ed

with a varletﬁm primary and ‘'secondary am nes to afford 4-anmides

Reduct i or{1-6fS¥4e MituaebuiSuzukis SoHlel Haek and Sonagashira eouplings) dnown to the o'ne

and i1s SUPETE R ot ARbES Sy B Sl E e e Biincar 1 on of sui 1 abl e

al dehydes with et hyl aceteacetate, followed BR 5 oxidation of the

di hydr opyri m di ne core DDQ L@pHMeHa proc dure essentially identical to
the one used in the §8i N Is class of conpounds (other
| rown agents e.g. ﬁ]éna mati zation step). O HN\

NHN\ NOHNV\ N HNK,N}NTHEN~NDIVAN~N 11 2
30 ) OMe R=Alkyl Olvle 1
ArOH, KoCO5 |
DMF, 115 °C
LAr
LA 9
0 O Y a
30% NaOH, EtOH | A |

P 60°C N™ "N |

K,O OMe

Scheme 4

10 General procedure for the synthesis of 4-Alkoxy-6-(3-methoxyphenyl)
-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

15  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 (NaySOy4) evaporated and

purified by reverse phase preparatory HPLC, obtaining compound 18.

General procedure for the synthesis of 6-(3-methoxyphenyl)-2-morpholin-4-yl-4-Aryl

(or heteroaryl) oxypyrimidines (20)

20 The desired hydroxy substituted aromatic or heteroaromatic compound (1 eq) and
trifiate 17 (1 eq) are dissolved in DMF, arid solid K5,CO3 (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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Ove H~~ HOAT Et3N, DMVF OMB T ildin O MOBH3 nt. nt OHN t N HN VvN HN\
IN HNRR R RN ~NTsO ~N R RN ~N N* No DMVA N NN OO ~\. I~ 4 M 6 OV 5 Ow
LAl H4  1Gy§ehrmasidssCeneral procedure for the synthesis ®cT/us2003/037294

{[ 6-(3-nmet hoxyphenyl ) - 2- nor phol i n- 4-yl - 4-

(3-pyridyl am no) pyri m di n-5-yl ] et hyl }di al kyl am nes.

[ 6- (3=met hoxyphenyl ) - 2- nor phol i n-4-yl -4-(3-nvridylam no) nvrim din-

ol uti on PR el tab R o DA SUBRRATEA b8 ol 1 Bach B e betdput

m xture i ebiain arprecipitats0 Thokelidiigfilierddheff, dried,eshd gorfied by’ ooist ghasy at ur e
r, Product 2 precipitates gnd_is  filtered off, dried

and quenched with t )

and used a@pa@t%ﬁﬁ&%fquﬁsm@wﬁ 1 E‘f‘?ﬁ’bis’ 1 qugsalyedsig) a matvag abiOH and
M2 (xS) ,J QI+ 5 3t ' bt : e
over ni gnt “SEAPARGOR (D) SRAEL ORI Kidefa nbed i bvetidh, IRARNAHRELAIA
concenf r atlewn do sdonh kémperatofe bt corcehtvated. Pudcationdycrederse phaser greparatoyyat er i s
added. ThWi tate Ct@&‘é% obtained is -87 WO 2004/048365

PCT/ US200 #ds ¢qrpp Ooff, triturated with nore water and dried,

obt ai ni ng al dehyde 3, which is not purified further. (f6-(3-methoxyphenyl)
2- mor phol iggaray brogedide WS&\&k?dEuﬁﬁﬂ%s: @mﬁ%ﬂy—mm&&ﬂ-c%hﬁgéhbﬁhagﬂml ani nes
(4) 5 A mixturé of aldehyde eq), the desired am ne .5-3 €q), and
NaCNBH3 in MeQH is r efaryidenhetoroar ppprimidined-yBhenrengs (A2t ure i s cool ed down
to room t enper at Nﬁgfgg? | 438 RN ) T £ad S
stirred for 1 an dggﬁglg??% qgeve a @lzﬁég%&??ﬁ Sgﬁﬁ%?o(#ogg&aﬂq'he ogngdani C
extrat®s sreemidtredis tspargad dvithr Nedth(chigh S0Odispersibu dploe. afliriflateo2] {heqbehd et and

purification of the resjdue by reverse phase preparatory 10 HPLC affords
t he desi r éesits@npengnigs agid or boronate (1.2 eq) are subsequently added, followed by

Pd(dppf),Cl, (2.5 mol %). The reaction mixture is refluxed overnight, cooled to room

temperature and diluted with EtoAc. The two phases are separated, the organic phase is
washed with 2N aq Na,COg, brine, and dried (Na,SO,). Evaporation of the solvent

15  under reduced pressure, and purification by column chromatography on silicagel affords
the desired product 22.

(General Procedure for Sonogashira couplings: Symthesis of
3-Methoxy-1-(2-morpholin-4-yl-6-alkynyl pyrimidin-4-yl) benzenes (23)
A round bottom flask is charged with THF, and the solvent is sparged with
20  nitrogen for 10 minutes, using a dispersion tube. The alkyne (1 eq), pyrrolidine (2 eq)

and triflate 21 (1 eq) are added, while bubbling nitrogen through the solution.
PA[P(Ph)3]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

25  with water and ether and purified by reverse phase preparatory HPLC to obtain
product 23.



Exanpl e 163 Pvrim di nyl Conpounds Havi ng Carbon-Carbon Li nkages at Position
2 The use of diverse amdines in the cyclization reaction with suitably
substi t WydkoodfiBF]Y! acetates can afford pyrim di nes beaidigs280%@5@n- car bon
l'inkage in position 2. 15 Some exanples are depicted in Schenes 2 and 3

bel ow. The desired am dines are either comercially avail able or can be

obt ai ned from avail abl e precursors through procedures known by one skilled
inthe art. OO/ OQ®NH O :ffr Nhenyl triffeM\ Et3N, DVAP, N ~ / CH2012
[/ I\ib Me 7 OV 9 2COS, _ReEAAC) 2 Bl SNTHE piicd0 C over ni ght HN
O- HN\ -N LiAl N NNV Neddupph,cit. o, 4(94 H%?W“‘Scherre 2

6- ( 3- met hoxvnhe - 2- ( 2. poor PTG - y | oxoetlqyd) - 3 hvdr opyri ni di n- 4- one

(8) I'n a round bogiomef | ask, ~aven dried kept under N2, xCs2COB8 (1.5 eq)

is suspended in dry . pagRLPRO! | n- 4- Wy - 3- oxopr opanam gi¥ne hydrochl ori de

(1.2 evil is -88 004#@'4'83365 Us2@p3/ 037294 added) fol |l owed by et hyl
¥ 7 (I

et hyl 3-(3-net hom\y-p % 3=o%opr opanoat [e ction mxture is

stirred at 115 C¥{Padni gfit' St e 61E% dewn 10.4,90! 1 e. The DWP
e resi i s dksolved in

on. ft;& aqueousmph¥senicarp hen

is distilled off undef reduced press
water,  neutralizing Wth 5% HC so

|63e§$racts are col | mLad and dried
*vent ﬁder reduced Lessure t he

extracted with CH2C12%%5 (x5). The org
desired 6-(3-met 2“1'5“: r phol i - BoHo

The

(Na2SO4). After eva F‘tlon of the sO
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Scheme 5

6-(3-methoxyphenyl)-2-morpholin-4-ylpyrimidine-4-carbonitrile (24
A dry round bottom flask is charged with triflate 21 (1 eq) and zinc cyanide

5 (2eq), and DMF is added. Nitrogen is bubbled through the solution for 5 minuies and
PA[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. NaHCO5 is added, and the mixture extracted
with EtOAc. The organic extracts are collected and dried (NaySOy4). Evaporation of the

solvent under reduced pressure and purification by column chromatography on silicagel
10 (10% methanol in methylene chloride) afforded the desired product 24.

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 femperature,
concenirated and neutralized with 1 N HCI. The precipitate thus formed is washed with

15 water twice and dried, to afford the desired product 25.




oxoet hyl ) - 3- hydropyri m di n-4-one 8 i s obtai ned.

6- ( 3- met hoxyphenvl ) - 2- ( 2- nor phol i n- 4- vl - 2- oxoet hyl ) pyri ni di n- 4-yl

(triflu ul fonate (9 10 PCT/US2003/037294

6- ( 3- et %g@%ﬁﬁégﬁ) - 2-(2- nor phol i n-4-yl - 2-oxoet hyl ) - 3- hydr opyri m di n- 4- one
'8 (leq) is dissolved in CH2C12 in a round bottom fl ask, oven dried and kept
under N2. Triethylamne is added (1.4 eq): foll owed by N Phenyl
trifluoromethanesul fgni g de . e d,DVAP (10 npl1/0). The reaction

m xture is stirred a sl ;pradtt =% HEORTEREIVS| vent is evapor at ed
under reduced pressurg._ag LSt iR fdafdxider (fdr onat ogr aphy on
silicagel (ethyl. ac € . 1.D), obtarning the déesired ]

6 (3- ot hoxy perhylie 2cil 29 (breal issusbsnded i oMFny By 4 s theydesired
(trifluoronethyl)sul fonat - .

b (3 AR RN PIeE SSTowrhbY BRG 3 9 FCFIDAT (13 eq). The reaction

1- mor gholphifthile W SfridNat doomPikapeidtire 36r 2\ dagsindv et {s0sddeli 284 tHRMaXngeiigd and
kept under N2 atnosphere is charged with Cs2C38 (1.4 eq), Pd(OAc)2 (5

ol %, armdtrsted witks c( The residueoy purifing byl preparpiory HE taihing thepddssed about
5-10 m npsncﬁllcg%@ol ution of conmpound 9 (leq) in dry THE is added via a
syringe, T oned by 3-am nopyridine (2 eq) in one portion. The flask is
equi pped W t h Taer gdvidXc ds &fan B mgRiial fidthed vik Attt Meiodologids t he
reaction 25 m xture is_refluxed overnight, The reaction m xture_is cool ed

down to raewntethsangskilled intke arhelncompeied 23 the taipls band rap he cpmpietely: e

et hafor R Ay S e WABIGE b Bl b Mol bipH B E it
pyri dyl arsuectospNi,i 10%6 Pd/Q.- S| RdYE oy Dindlat natdlygt, e tNiutitel 2400 HOreduced under

[ 6- (3- met hoxyphenyl -2-(2-norpholin-4-vlethvl)pyrimdin-4-vyll-3-pyrjdvlam ne
(11) 30 @t%@ﬁvzwaéaﬁenw%ﬁr mawq@?@mmg%e éﬁ phtq_als&m&le@i which cambe dry THE

10 i T PR R b B AR SEAERIB e yE 3T s Pygfatng AnftlaagrCUNe
reacti on (oh kbdthi28 and 23) tor affietd 4 variefy of deamihewpéhybsubtiented yricddinesd down to 0 C

and quenched with water, followed hy 10% NaOH and then water again. The
m xtdPe is stirred overnight and tH&EBl&¥®Sis filtered off. The aqueous

phase is extracted wth EablRmtdd By e rCEnbbagds are collected and
dried (Na2SO4). After evd der reduced pressure

and purificat iThe gogu ivpositton6 ssebp swpent 40 syntheifel Godifications after formation .
[ 6 (3- et Aoy phenyl) 2 (2307R) Beh bk E51Y1s) B 7T iMoo sk UE gl @i me

subsirates in the Knoevenagel condensation step, as exemplified by Scheme 6. The

20 formyl group can then be directly reduced to hydroxymethyl, or used as a handle for

reductive aminations.
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f2 (brormet hyf - 6- ( 3- net hoxypheny nyri m di n-4-yl 1- 3- pyri dyl am ne_ (15)

[ 2- et hyl - 6- (3- met hoxyphenyl ) pyri m din-4-yll-3-pyridylam ne 14 (synthesized

with a procedure siml HOtO t he one preV| ously describ )0(1 eq) is

di ssol ved IQM@ \d, tfEEeodi unfacRt at & 2" eq)d Sy dasied. To this

m xture, ' ' I g added dropwi se. The

reaction is stirred at room t enper at for 3ikere The reaction mxture is

concentrated under reduced pressure,

basified (pH - 1@xll) Wth sat. ag.

out, is filugfedsoff, @riced, and used as i
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Scheme 6

Diethyl 2-[(3-formylphenylimethylene]propane-1.3-dioate (32)
Benzene 1,3 dicarbaldehyde (1 eq) is dissolved in toluene, and diethylmalonate
5 (leq) 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. ag NalCO3, brine, and dried. The solvent is evaporated under reduced pressure and
the product 32 is isolated by column chromatography on silicagel.

10 Diethyl 2-[(3-(1.3-dioxolan-2-yl)phenyl)methylenelpropane-1.3-dioate (33)

The solution of product 32 in toluene, from the previous reaction, is filtered,

transferred to a round botiom 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 NaHCOs3,

15  'brine, and dried (NaySO4). Product 33 is not purified further but used as is in the
following step.
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M i i

with water and purified by reverse phase preparatory HPLC, obtaining

[ 6- ( 3- net hoxYphenYl) - 2- (nor Phol i n-4- Yl et hY1) pY~ runi di n-4- Y1l - 3- PYri dYl am ne
16. -90 WD 2004/ 048365 PCT/ US2003/ 037294 Exanple 164 j" %03 1204

Subst i t uVEROMAN4833di nvl Conpounds Substitution at the (&@ 1'on ‘s not
limted to an am no group, as described in Exanple 163. Position 4 can al so
bear an oxygen or a carbon linker. Ethers and 4-aryl, 5 alkyl or
4-substituted al kyl pyrimdines can be obtained via standard procedures
(i.e. SNAr, M tsunBthyl 488 iBidioxsad-P-a])phiank)-GumebrfaimgbshPsoxocoupl i ngs) known
to the one skilled in the art .and exs |3ifi ed hy the foll owm ng schenes 4
and 5. 0 Off orR 1.ROH, il 2 . 60CpAth Ove

L-..6 17 18 oV T we 0 ~N
Sovhaa i or N asgortufdBotdh Btk f2bbibel siffiy PO a3 )  iacll TiE 0

pr ocedur erdaction mixtureris binsedstilb tomplateldissplution 31 aj thex pinpholinp carboxamidine

Toro BLs SR 2 LT S BT s o
M xture i g shibrell GEEboR tenBRFAHNRIRERAIH eTHeXolvknDis rbi6Ved trldef t¥uBedlpteistirardded

in one portion and the m xture heated at 100 C for 2 h. The reaction
and water is added to the residue. The solid thus obtained is filtered, washed with water

J

and dried, to afford crude 34 which is used in the next step without further purification.

4-(3-(1.3-Dioxolan-2-vl)phenyl)-6-morpholin-4-ylhydropyridin-2-one (36)
10 Substrate 34 (1 eq) is dissolved in CH3CN. DDQ (1.2 eq) is added. The reaction

mixture is stirred at room temperature overnight. The solvent is evaporated, and the
residue purified by column chromatography on silicagel (10% MeOH in CH,Cl,) to

obtain the desired ester 35, which undergoes hydrolysis and decarboxylation to 36 under

conditions similar to the ones previously described for compound 20.

15 4-(3-(1,3-dioxolan-2-yDphenyl)-6-morpholin-4-yl
-2-pyridy] (trifluoromethysulfonate (37}

The title compound is prepared following the same procedure as the one used for

compound 9, described above.

20 A round bottom flask, oven dried and kept under N5 atmosphere is charged with é
CsyCO3 (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 solu’;ion 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

25  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-toluenesuifonic acid (0.2 eq)

30 was added. The reaction mixture was refluxed overnight, then concentrated under
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15 is cooled down to roomtenperature, quenched with water, and heated at 60
C. The water is extracted with CH2Cl 2, the organic extracts are dried
(Na2SO4)\wsYakeiated and purified by reverse phase preperasgioy/oiizdC,

obt ai ni ng conpound 18. General procedure for the synthesis of 6-(3-nethox
henvl) - 2- nor phol i n-4-vl -4-Aryl (or heteroaryl) oxypyrimdines X20) 20 The
desired hydroxy substituted aromatic or heteroaromatic conpound (1 eq) and
triflate 1 eq) are _dissolved ipn DVF,. a o]id K2C03 (2 eq). is.added in
one port i”%‘ﬁ‘."g&?ﬁ%}s‘l"r@ac DS “)?t‘ﬁ?seg?t‘éra‘?éla?'ﬁg @T‘L}ﬂlﬁﬁa H%?Tn‘i“@h%’[eosﬂéo

reacti on zfoXd the GebifedCA®Rde goWn  -91 | WO 2004/ 048365 PCT/ US2003/ 037294 to
roomtenperature, nost of the DMF is distilled off and water is added to the
residue to obtain a precipitate. The solid is filtered off, dried, and
purified by ridvidrmerphohind e DI d Vet j0N9. Ester 19

o nie = enl=rsliglelllale

Wl PN O #=T-(1) i [
i s dissolved i 1 [ f Q (A3l nd .t uti.on is
heat ed at 60 érlg@g 733?15? gus%ﬁ%£§$ Lﬂlﬁgg“@{%g@ﬁé@@d@‘#a?%“mﬂ %‘Hﬂ%rat ure
and cenceddéRtrpwisyivid boFtingd Liher fuetice niikREe iPsBREd at ebom teldbératié or ds
conpound 20. General procedure for Suzuki couplings: Synthesis of
3- Met hoxPvproight,nihen rsenhed -with wates; yIhe(apicpas Bhasany leryagted mpratadly| withenzenes
(22) A T BHORCDOTHO Bt o ! @t a2 AGDB0R Wafbralif @)mand THE
and 10 the mxture Ts sparged with N2 through a dispersion tube. Triflate
21 (1 eq)obwsk tuider rdésdedesteisoreomd parifichtion o roRMcepiate ramyatarye IPLC,
subsequent| y. added, followed by Pd(dppf)2Cl2 (2.5 nmol % . The reaction
mi xture jastopdsroompednd iy ni ght, cooled to room tenperature and diluted with

Et 0AGy The t e ani:c.p i e i.th 2N aq
NaZC%g, bri ngfgug%%a%rﬁ?e Pﬁlgg%gg é&ﬁvggg‘{%{elgoﬁglg% eBlselol%%/dgn S%ﬁ%éer
reduced Kmesemagel steynl gsupretivosly idestribpd.c dhesmsubistratennest apihly Wmenlimited cagel
affords the desired prqduct 22. Gener Procedure for Songgashira ..

coupl i ngSromgfiG adpdeBrie m@f:%;avﬁ@@wm%ﬁi 1R hetegpargmaiia piprocyclic

pyl m di n- ; A HarD Isoetiih 1t B and the
sol vent iagd\ﬁl)lggggél%%d%@zolﬁnﬁs tr ogaghg?%sgmf%d %ﬁ%,\n t1 %g , us?ﬁ% g“él?sy;rgzsuii on

t ube. Thé-glenylpeoridnadehydes/ @il oh+2)j allow &ccesp)to canghotndsf Sueh es 42 in{ Whedy)ther e

adde

e o R A R b ROy Bl 25

2 carbons spacer, as shown in Scheme 7.

¢
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o o —— .  EO oEt
ElOMOEt+ é Knoevenagel e “}i
' N
n=12 i h l:];
a4 | 42
X X
X
Scheme 7
Example 166
20 ' 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 uL of 400 nM ATP containing a trace of radio-
25 labeled ATP and 900 nM 1l-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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with a reflux condenser and the reaction mxture is refluxed overni ght under
nitrogen, then cooled down to roomtenperature. The THE is evaporated, the
resi due iveo beostougsas ed 25 with water and ether and puri f ipeg/ia¥ooz@y2bse phase
preparatory HPLC to obtain product 23. -92 WD 2004/ 048365 PCT/ US2003/ 037294
011 Ar N ArB(OH) 2 -t' Ar-- aromatic or heteroaromatic N N~) Pd(dppi)2Cl2.
CH2CI2 \ NN (?Me 21 L vO 2N Na2C3, THE- O Me 22 111.10 X Pd[P(Ph)3J4,p X

b (oat) PeRfibi RORToD A 48 KPR oy bitrphabie JSERRIRfo B N

(Cat) N Rerfice olthhd ﬂhﬁl&d%%mdm)me il 18 (HiInNGAsBEd Bah h%dztﬁe latfeledOMVE
DIBALH / 45 ~' O 30%\a RsRe MaCH JAI INl HNRSR3 | i N\ N~N |

Reduct i veswistuoisdctestedvivith seiphllgtion xountilgoNRSR3 27 28 ~H Coupl i ng agents OWe

Ve -- 1 Phetndd £ OB Solid prdddassdy 2NO- 1

5 This method is similar to Method 1 except that the lipid substrate (1-alpha-
phosphatidylinositol) is first dissolved in a coating buffer and incubated on flashplate at
room temperature over night to allow the lipid substrate to bind by hydrophobic
interaction to the surface of the flashplate. Unbound substrate is then washed away. On
the day of assay, 20 pL of 6 iM PI3 kinase are added into each well followed by 20 L of

10 400 oM ATP containing trace of radio-labeled ATP, Compounds are added together with
enzyme and ATP to the lipid-coated plates. The plates are briefly centrifuged to remove
any air gap. The reaction is performed for two to three hours. The reaction is stopped by
addition of 20 pL of 100 mM EDTA or by immediate plate washing, Phosphorylated
lipid substrate is detected with scintillation counting.

15 The compounds of Examples 11a, 13, 19, 34-49, 51-53, 55, 57-59, 61-64, 68,
71-76, 79, 81, 82, 85-87, 89-91, 118, 119, 121, 122, 124 and 133-156 displayed an ICs;
value of less than 20 pM 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

20  143-155 displayed an ICs; value of less than 20 pM 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

25  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

30  described, it will be appreciated that various changes can be made therein without

depatting from the spirit and scope of the invention.
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9/ 30 O Ow M Schene 5 ,

6- ( 3- met hoxyphenyl )- 2- nor phol i n-4-vlnvri m di ne-4-carbonitrile (24) A dry
round bottomflask is charged with triflate 21.(1 eq) and:zinc cyanide 5 (2
eq), and DWMF is added. Nitrogen is bubbled through the solution for 5

m nutes and Pd[P(Ph)314 is added in one portion. The reaction mxture is
stared at 90 C overnight. After cooling down to roomtenperature sat.
NaHCO3 i s added, and the m xture extracted wth EtOAc. The organic extracts
are collected and dried (Na2SO4). Evaporation of the solvent under reduced
pressure and purification by colum chromatography on silicagel 10 (10%
net hanol i n TRt diddiBertbPhed®Yentibh @f GRRhtaRxEBSVE prbpRFtp B Blivikde is

6- ( 3- net hoxvyhenyl ) - 2- nor phol i n-4--vl p3ri m di ne-4-carboxylic acid 29)
Conmpoundaigédias: dbfimsdbyfedows: a 1:1 m xture of Et OH and 30% ag. NaOH. The
solution is heated to 100 Cfor 2 It. The mxture is cooled down to room
tenperature, concentrated and neutralized with 1 N HClI. The precipitate
thus formed ks washempeyndthayime ks formelailce and dried, to afford the desired
product 25. -93 WD 20041048365 PCTI US20031037294 Synt hesi s of

NN- di subst ui t ut edf 6-13-nmet hoxvnhenyl) K

- 2-nor phol i n- 4-yl nyri ni di n- 4-yl | car bgx#ni B0 Carboxylic acid 29 (1 eq) is
suspended in DMF. Et3N (2 eq) and the dggirgd amne (1.3 eq) are added,
foll owed by EDC (1.2 eq) and HOAT (1.2 eq)- The reaction 5 mxture is
stirred at roomtenperature for 2 days. er is added, and the m xture is
extracted wiwth Et OAc. The residue is purified by preparatory HPLC obt ai ni ng
the desired product 30. The above conpolidds can be nodified further via
synt hetic net hodol ogies known to the one skilled in the art. In conmpound 23
the triple BBriisie®aAispRCS dRPBER IPjaaceutivalhn peentable salid awetd on mersirug

hydr ogenati pn. condi ti ons by appropriate choice of the catalyst, such as N,
10% Pd/ bere gdn“ibﬁliet‘f‘ or Lindlar catalyst. Nitrile 24 can be reduced under

di fferent copditjons he 4- i.nonethyl pyrimdine 25 or to al dehyde 27,
whi ch can bg@mfsﬁineg?elﬁgﬁog?%hfgﬁo%pucgfq%@f'ngcogppi ng with carboxylic acids (on 25)

or via reductive @M Nalh@RSed §Ohsikibapardnd 27) to afford a variety of
4- am normet hyl sub(t?]t ute 1py‘r?(i1 mpﬂ}snesl. 15arg>’<anple 165

(2) substituted or unsubstituted heterocyclyl, and
3) substituted or unsubstituted heteroaryl;
X is selected from the group consisting of
1) -NRWX)-,
(2)  «(CHpp-C(R3%, R3¥)-N(R1X)-,

(3) _0-5
(4) 'S';
(5 .) -SO',
(6) 'SOZ's
) -C(R2%, R3x)-, and
8) —
wherein R1X, R2X, and R3X are selected from the group consisting of
(@ H

(b) substituted or unsubstituted C,-Cg-alkyl,
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6- Substituted Pvrim dinyl Conpounds The group in position 6 can be subject
to synthetic nodifications after formation of an advanced internedi ate,
when aromatic 1,2- 1,3- and 1, 4-di al dehydes are used as substrates in the
Knoevenagel condensation step, as exenplified by Schene 6. The 20 fornyl
group can then be directly reduced to hydroxynethyl, or used as a handle for
reductive amnations. il -94 WO 20041048365 PCT/ US2003/037294 CHO O OO0 O
Pi peddine O O HOL11/OH 11 Eto EtOp""Et + / CHO ACOH, toluene Et | CEt
p-TSOH 1 \ | Et toluene / | / 32 33 NHHCI CHOOOO H2NAN1 OOt DDQ
Et O I NH 30% NaOH L..{s) NabgitutegoOphsubstituted Coi@aitkdnyl, ~h ,h EtOH / I b r~10
34 391 OOIMf v HNZN ON Cs2C03, Pd(QAc)2 v. NN N N-Phenyl tdflamde I
N'- N~ 60 APB enu ht (| nNuRstitpteorypebgigred Co-Cgalkyny.o 36 O 37 v H2NN 0 38

.. O/ I HNHNN p-TsCH | ~N DIBAIH LN Acetone, H20 | ?HO NNTHE N N 6
(e) substituted or unsubstituted aryl,

) substituted or unsubstituted heterocyclyl,
(g)  substituted or unsubstituted heteroaryl; and
misQ,1,2,3,0r4;
R; is selected from the group consisting of
I H
(2)  substituted or unsubstituted C-Cg-alkyl,

(3)  -COOH,
4)  halo,

(5) -ORIt and
(6)  -NHRI,

wherein R1t is H or C;-Cg-alky!;
R, is selected from the group consisting of

(1) substituted or unsubstituted aryl, and

(2) substituted or unsubstituted heteroaryl; and
W is selected from the group consisting of

¢)) —N(Rl"l\’, R2W), and

- N
g )

) \Z.(CHz)r,

wherein R1W and R2¥ are selected from the group consisting of
(a) substituted or unsubstituted aryl,
b substituted or unsubstituted heterocyclyl, and
(c) substituted or unsubstituted heteroaryls

Z is selected from the group consisting of
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39 OH 40 Schene 6 Diethyl 24(3 -- -_- pL e-1,3-dioate (32) Benzene 1,3

di car bal dehyde (1 eq) is dissolved in toluene, and diethylnalonate 5 (1 eq)
is added, followed by piperidine (0.1 eq) and AcOH (0.1 eq). The flask is
equi pped with a Dean Stark trap and the reaction mxture is refluxed
overnight. The reaction mxture is cooled down to roomtenperature, washed
wth water, 2% aq HCl, sat. aqg NaHCO3, brine, and dried. The solvent is
evapor at ed under reduced pressure and the product 32 is isolated by col um
chromat ogr aphy on silicagel. 10 Diethyl 2-f(3-(1, 3-dioxolan-2 |)phen 1)

met hyl enel propane- |, 3¢gJi oat@., (33) The solution of product 32 in toluene,
fromthe previous reaction, is filtered, transferred to a round bottom
flask, and ethyl ene glbcol -NR?-4 eq) is added, followed by p-toul enesulfonic
acid (0.5 eq). The reaction mxture is refluxed overnight with a Dean-Stark
trap, then cool ed dowff)to rvom tenperature, washed with sat. ag NaHCOB, 15
brine, and dried (Na2 ). (@éfuct 33 is not purified further but used as is
inthe follow ng step”’ -9 2004/ 048365 PCT/ US2003/ 037294 Et hyl
4-(3-(1,3-dioonan-2-§b)phgny%a@anrpholin-4-y|-2-oxov1
3,4-trihydrop32i di ne- 3-carbo ate (34) A dry round bottomflask is charged
wth dry EtOH and Na(f§3 eq)Hi-s added. The reaction mxture is stirred til
conpl ete dissolution of Na, then norpholino carboxam dine 5 hydrochloride

(1.2 eq) is addeqﬂmﬁﬂik@ﬂqgopﬁmgﬂﬂgﬁpPg$ﬁ§“§éfgg%?régﬁx553ction mxture is

stirred at room tenperature overni r’enoved under reduced

pressure and waRew id slRAAGHh theldSuy &AL ofThe solid thus obtained is
filtered, washed with water and dried, to afford crude 34 which is used in

the next step w thout fHurther purification. 4-(3-(1 ,3-D oxolan-2- 1

henvl ) - 6- nor phol i n- 4- vl hydropyri di n-2-one (36) 10 Substrate 34 (1 eq) is

di ssol ved in CH3CN. D) ( 1subsbityied;os upnalifuicdka-Gealkyl on mixture is stirred
at roomtenperature overnight. The solvent is evaporated, and the residue
purified by colum chfdnat ogP&RIY: on silicagel (10% MeOH in CH2C12) to
obtain the desired eshﬁr 3§coﬁ@i0h under goes hydrol ysis and decar boxyl ati on
to 36 under 2

() —OR5W and
®  -NHRSW,
wherein R5% is H or C;-Cg-alkyl; and ris 0, 1, or 2;
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
NR'™, then Y is substituted or unsubstituted heteroaryl or substituted or unsubstituted

heterocyclyl.

2. The compound of claim 1, wherein

Y is selected from the group consisting of
(N substituted or unsubstituted aryl,
(2) substituted or unsubstituted heterocyclyl, and
3) substituted or unsubstituted heteroaryl;

X is selected from the group consisting of
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conditions simlar to the ones previously described for conpound 20. 15
4-(3-(1, 3-di oxol an- 2-vl ) phenyl ) - 6- norphol i n-4-k -2-n3ri dyl
(trifluoronmethvl)sulfonate (37) The title conpound is prepared follow ng the
sanme procedure as the one used for conpound 9, described above.

14- (3- (1, 3-Di oxol an-2-)rl ) phenyl)-6-nor phol i n-4-yl (2-pyridvl)1-3-pyridylamn
e (38) 20 A round bottomflask, oven dried and kept under N2 atnosphere is
charged with Cs2C33 (1.4 eq), Pd(OAc)2 (5 nol9%, and S-(-)-BINAP (7.5 nol

% . The flask is purged with N2 for about 5-10 m n and a sol ution of
compound 37 (leqjn)in dNRIAHE is added via a syringe, followed by

3-am nopyridine (2 eq) I1n one portion. The flask is equipped with a reflux
condenser, pur get®agaifBatd-c R RED-MRK)n 288d the reaction 25 mixture is
refluxed overnight. The /eaction m xture is cooled down to roomtenperature
and the sol vent & evéﬁ&&gﬁﬁa under reduced pressure. The residue is washed
wth water (x2)vand triturated with nmethanol to afford conpound 38.

3- F2- nor phol h.n-.4- Wi 6p63- RYY 1.4yl ai -d-pyrjd a . )  Compound
38 was suspgﬁ%§§1¥*_vgt’agetgﬁﬁngﬁhag%yéfgﬁﬁgsu %@ﬁ?@ %gﬁgxﬁgyéégq) 30 was
added. CiHg&-alegicaridon m xture was refluxed overnight, then concentrated under
-96 WD 2004/ 048365 PCT/ US2003/ 037294 reduced pressure. The residue was
triturated W isheltwed fivin tht geyup condigingafd MeOH to afford the desired

al dehyde 39. (3-12-nornholin-4-vl-6-(3-py idylamno)-4-nvridvllyhenyll nmethan
1-ol (40) Al dehyde 39 is suspended in THE and DI BALH (1.6 N solution in
THE, 3 eq) is 5 added dropwi se via a gy;N' e. The reaction mxture is
stirred at roomtenperature overni ght R"then| quenched with water. The aqueous
phase is extracted repeatedly with EtOACz"The organic extracts are
collected and dried (Na2SO4). Evaporation of the solvent under reduced
pressure and purifi cawheminby is e@e s eNplag seheprie fdtvatsoi yorHRbSitutedfdror ds
conmpound 40. 10 Substjtuents in position 6 can be varied using suitable

al dehydes i HifUREIU 5% QE@+ step, as previously described. These
substrates need not to be limted to aromatic al dehydes. The synthetic
route can b ext&gded to heteroaromatic, heterocyclic and aliphatic

al dehydes. Pn ¢ eqppgund of plam 4 WhegeiBheny| acet al dehydes (41, n=1) and

ahrgﬁn¥Lgroguggg&ggp%ggﬁhéé%upQé%hﬁngh%OM/access to conmpounds such as 42 in

(1) substituted or unsubstituted heterocyclyl,
2) substituted or unsubstituted heteroaryl;

X is selected from the group consisting of

(1) —N(R].X)_,
2)  -(CHp)yn-CRX, R3¥)-N(RIX)-, and
7N
—N N—
(3) —

wherein R1X, R2x, R3x are independently H or substituted or unsubstituted

Cl—Cﬁ-alkyl; and

W is selected from the group consisting of

l
R4w_CNj
\, ,
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15 substituted aromatic group is linked to the pyrimdine core by a single
carbon or a 2 carbons spacer, as shown in Schene 7. nt CHOOOHNN QQ
,-. EtO OR Et CEt+ Knoevenagel | | N n=12 op, 41 \~X \|l 42 X Schene 7
Exanpl e 166 20 P13K Assay Procedures Method 1: Honbgenous sol ution phase
assay Conpounds to be tested are dissolved in DVSO and directly distributed
to 384-well flashplates at 1.25 L per well. To start the reaction, 20 L of
6 nM P13 kinase are added into each well followed by 20 gL of 400 nM ATP
containing a trace of radio 25 | abel ed ATP and 900 nM

1- al pha- phosphat i dyl i whakinok i§ PD) or TNRzpIvilieasn &% Rritadrl ubstieel rorf uged to
renove any air_gap. The reaction is performed for 15 m nutes and then

st opped by Pmﬁébgﬂkb‘?@poﬂﬁoﬁlkﬁo L of 100 mM EDTA. The stopped reaction is

i ncubated -97 | WD 2004/ 048365 PCT/ US2003/ 037294 overnight at RT to all ow
the lipid substrate to bind_ by hydrophobic interaction to the surface of
the flashpl ate. ﬁ"FecanRﬂHF@lofﬂa‘t‘ThLW?@ is then washed away, and the | abel ed
substrate ig .dete with scintillation counting. Method 2: One step solid
phase assay§(§sﬁ*msgguffg’t{ﬁélﬂsqbgﬁ{é‘g]eﬁialr%{r to Method 1 except that the |ipid
substrate (3 : j j i t@l) is first dissolved in a coating
buf fer and ?(H%ﬁ%?e&ﬁ%ﬁ@%&h%?ﬁsg&%&@r oom tenperature over night to allow
the lipid substrﬁt)e t_(NRilx)q by hydrophobic interaction to the surface of
the flashplate. Unbound substrate is then washed away. On the day of assay,
20 L of 6 nM P13(2ki nas€Ha),eCARFdeR™ MBI Baandwel | fol | owed by 20 L of 10 400
nM ATP cont ai ni ng traceN/O“f\}g adi o- | abel ed ATP. Conpounds are added toget her

W th
(3) —
wherein RI1X, R2X, R3% are independently H or substituted or unsubstituted
C,-Cg-alkyl; and

W is selected from the group consisting of

|
N
R4w£ j
KZ ,
wherein Z is -O- or -NRZ-, wherein R4W is H or substituted or

unsubstituted C;-Cg-alkyl.

5. The compound of claim I, wherein
Y is selected from the group consisting of
O substituted or unsubstituted heterocyclyl,
(2) substituted or unsubstituted heteroaryl;
X is selected from the group consisting of
(1) -NRWY):-,
(2)  -(CHy),-C(R2%, R3%)-N(R1X)-, and

3) A—4
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enzyme and ATP to the |ipid-coated plates. The plates are briefly
centrifuged to renove any air gap. The reaction is perforned for two to
three hours. The reaction is stopped by addition of 20 L of 100 nM EDTA or
by i medi ate pl ate washi ng. Phosphorylated [|ipid substrate is detected with
scintillation counting. 15 The conpounds of Exanples Ila, 13, 19, 34-49,
51-53, 55, 57-59, 61-64, 68, 71-76, 79, 81, 82, 85-87, 89-91, 118, 119,

121, 122, 124 and 133-156 displayed an 1C50 value of less than 20 Mwith
respect to P13K when tested in the honbgeneous solution assay (Method 1),
as descri bedhedkhy&1x, TR8x, cCRIPatendslepéndexhnmi @8 RWBstitdted &3 undibstitufed- 60, 62,

63, 65, 70, 71-75, 77- 95 97-120, 122-125, 127, 129, 130, 133, 137 and 20
143- 15536%S%K€yed an | C40 value of less than 20 pMwi th respect to Pl 3K when
tested in he o sol se,assay (Method 2), as described above. It
shoul d be uh §F§8 &ﬁﬁ h%t@F§QH%8 onpounds according to the invention
may exhi bit the phenonenon of tautonmerism As the chem cal structures within
this specific can only represent one of the possible tautoneric forns,
it should be 2§i gﬁerstood that the invention enconpasses any tautomneric
form of theWlsawh stwhetinZes -Q+tori-NHander st ood that the invention is not
limted to the enbodi nents set forth herein for illustration, but enbraces

all such forms t hereof as come within the scope of the above discl osure.
Wil e the pPef er Fsrcosiaonad REHEIMHE, WhFESN nvent i on has been illustrated and 30

descri bed, ap C d that vari ous changes can be made therein
wi t hout degéﬁﬁﬁﬁgugﬁgﬁﬁgﬂg’@weﬁ Yland scope of the invention. -98 The
enbodi nment s n excl usive property or privilege is
cl ai med ar exag?%lér}z ﬁj&ﬁ?ﬁ% @-ﬂ%ﬁs%n hﬁé]%fgrrpound having the formula I: R
[,.X\ /RZ N /h{yv (hquﬁw' a stereoi sonmer, tautoner, pharmaceutically
acceptable salt, ester, or rqgrug thereof wherein Y is selected fromthe
group consi sti ng(2<)f (CHz)m-C(R" R*\-NR™)-, and

VAR

N N—
3) /S

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

R, is substituted or unsubstituted aryl; and

N

()

Wis Z° , wherein Z is -O- or -NH-,

7. The compound of claim 1, wherein

X is selected from the group consisting of

D NR™-,

2)  -(CHpmCR™R¥-NR"™)-, and
/N

3) —

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

R, is substituted or unsubstituted aryl; and
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(1) substituted or unsubstituted aryl, (2) substituted or unsubstituted
heterocyclyl, and (3) substituted or unsubstituted heteroaryl; X is

sel ected fromthe group consisting of (1) -N(RI X)-, (2) (CHZ)mC(RZx,
R3x) - N(RI x) - (3) -0-, (4) -5-, .-(5) -SO.: -H6) 802-, (7) -C(R2x, R3x)-
and N N (8) \ _/ V\,herei n Rl x, Rex, and -R3x are selected fromthe gr oup
consisting of (a) H (b) substituted or unsubstituted Cl-C6-alkyl, -99 (c)
substituted or unsubstituted C2-C6-al kenyl, (d) substituted or
unsubstituted C2- al kynyl, (e) substituted or unsubstituted aryl, (f)
substituted or gbsti tuted heterocyclyl, (g) substituted or unsubstituted
heteroaryl and m3$0, 1,2,3,0r4; Rl is selected fromthe group consisting

of (1) H, ituted _or unsu ituted C-C6-al kyl, (3) -COOH, (4)
hal o, (5) @L{Fst n’d"h‘i‘%‘?zolﬁlFél?r,'merein Rt is Hor C-C6-alkyl; R2is
sel ected fromthe group consisting of (1) substituted or unsubstituted aryl,

and 8. The compound of claim 1, having the formula II:

=N
Y

()

(D
wherein Y is selected from the group cons.isﬁng.;)'f“
(D substituted or unsubstituted aryl,
@) substituted or unsubstituted heterocyclyl, and
(3) substituted of unsubstituted heteroaryl; and

X is selected from the group consisting of

() -NRIX-,
(2)  -(CHy)p-C(RZX, R3)-N(RIX)-, and
/N
N N—
(3) AN
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(2) substituted or unsubstituted heteroaryl; and Wis selected fromthe
group consisting of (1) N(RW RW, and /N Rowl 1 (2) "Z (CHZ)r wherein
Riw and R2w are selected fromthe group consisting of (a) substituted or
unsubstituted aryl, (b) substituted or unsubstituted heterocyclyl, and (c)
substituted or unsubstituted heteroaryl; Z is selected fromthe group
consisting of -100 (a) -0-, (b) -NrRz-, (c) -5-, (d) -SO, (e) -SOX2-,
and (f) -CH2-, wherein Rz is H or substituted or unsubstituted al kyl group;
and Row is selected fromthe group consisting of (a) H (b) substituted or
unsubstituted C-C6-alkyl, (c) -COORSW (d) -CONH2, (e) -ORSw, and (f)
NHRSw, wher e4 n I 0, 1, or 2; with the
provi so that V\hem& o %r%/ l%ngeﬁéﬁlhgtnt §Iﬁlélh Istl tuted with one to five
substituents sel ected from hydrogen, cycl aal kyl, heterocycl oal kyl, hal o,
nitro, am no, sulphonam do, or alkyl sl phon 2am' no, Rl is hydrogen,
hal oal kyl, al kyl, or halo, and X is YNR"\ then Y is substituted or
unsubstit uted het eroaryl or substituted ¥r.bnsubstituted heterocyclyl. 2.
The conpound of claim 1, wherein N

L

(I
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Y is selected fromthe group consisting of (1) substituted or unsubstituted
aryl, (2) substituted or unsubstituted heterocyclyl, and (3) substituted or
unsubstituted heteroaryl; X is selected fromthe group consisting of -101
(1) N(RIx)-, (2) -(CH2) m C(R2x, R3x)-N(RIx)-, and -N N (3) v --/ wherein
R x, R2x, Rix are i ndependently H or substituted or unsubstituted

d - CG al kyI and Wis selected fromthe group consisting of N Raw Z
wherein Z is -0- or -NRz-, wherein Row is H or substituted or unsubstituted
G -C6-alkyl. 3. The conpound of claim1, wherein Y is selected fromthe
group consi sthB@i0¥ ahd X, &%@&Edgbﬂableqre%lee&@maﬁ%m& g%o%g cBRtigigeyc! vyl .  (2)
substituted or unsubstituted hetefoaryl: is selected fromthe group

consi sting of (1) -N(Rlx) (2) H(CHZ)mC(,.RZx R3x) N(RHx)-H and HN N (3)

wherein R x, a peepAhd 8l suh N&i t ut ed
C1- Co6- al kyI; nd ecfr n.. m—. on (N z -102

’ CH3
Ac
\ H H O N
g@ ”\[°D“\<°D *O@f
ED. 0 0 O
H
H H N N
w = N‘*l N N\\I Ns \\|"\Nz~\/"N/'ﬂ A
N=/ H e
HaCO” F N~ # >
N - RS
DS ICRRPRE e
P l & Z |
S e
7 N~ IN\ N" WN/ i/ N
M o oM o0
CHj CHs; CHj
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wherein Zis -0- or -NRz-, wherein Rowis H or substituted or unsubstituted
G -C6-al kyl. 4. The conpound of claim1, wherein Y is substituted or
unsubstituted aryl; X is selected fromthe group consisting of (1)
-N(RIx)-, (2) -(CH2)m C(R2x, R3x)-N(RIx)-, and -N N (3) v wherein R x Rex
Ri x are independently H or substituted or unsubstituted d -C6-alkyl; and W
is selected fromthe group consisting of ~11 R4w (NJ Z wherein Zis -0-
or -NRz-, wherein RAw is H or substituted or unsubstituted d -C6-al kyl. 5.
The conpound of claim11l, wherein Y is selected fromthe group consisting of
(1) substituted or unsubstituted heterocyclyl, (2) substituted or

unsubsti t ut egy het ehiO@MPound &f ¢18ind €] RGIethd foRlh e group consisting of (1)
NRX)-, (2 -(CHR2)m CR2x, R3x)-N(RIX)-, and n -N N (3) -103 wherein Rlx
R2x Ri x are independently H or substitute®,or unsubstituted Cl-C6-alkyl; R2
IS substituted or unsubstituted aryl ;Y,and NWis Z wherein Zis -0- or

- NH-. 1\} !
Y
N

]

8]

(I
wherein Y and X, taken together, are selected from the group consisting of

H H OMe 1y H H
ispioaichnemion
HO MeO - HsCO
H H H H .
H300:©/N\ OzND/N\ H0]©/N\H2N\©/N\
HaCO HO H3CO
H H H H
HaC
HaCO "0 HaC HO
H CHs H
loalvagery
H
HsC.. H
_ O H 0y Hsco N._
O. / N g
Uow e
OH N OCH;
H

O e Regon
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6. The conpound of claim11, wherein Y is substituted or unsubstituted aryl;
X is selected fromthe group consisting of (1) -N(Rx)-, (2) -(CH2) m C(R2x,
R3X)-N(R x)-, and -N N (3) wherein Rx, R2x, R x are independently H or
substituted or unsubstituted Cl-C6-alkyl; R2 is substituted or
unsubstituted aryl; and N Wis CZJ , wherein Zis -0- or -NH. 7. The
conpound of claim1, wherein X is selected fromthe group consisting of
(1) -N(RIx)-, (2) -(CH2)m C(R2x, Rsx)-N(Rtx)-, and -N N (3) \/ wherein R X
R2x Ri x are independently H or substituted or unsubstituted  Cl-C6-al kyl; R2
is substituted or unsubstituted aryl; and -104- f4 N Wis Z, wherein Zis
-0- or -NH.118. Time ceRRpeUNst cfimcll, Bhvihdthe fawiunoit he fornula 11: RL XRY N
/N Cod (Il) wherein Y is selected fromthe group consisting of

Ry

NYN
N

)

(D

wherein, Y and X, taken together, are selected from the group consisting of

H
H H HN~ N._
H3C,N\ H3CO/\/ N._ HO/\E\CH:; [:[
OH  and NHQ;

R, is selected from the group consisting of
I H
(2)  substituted or unsubstituted C;-Cg-alkyl,
(3) -COOH,
(4)  halo,
(5) -ORt and
(6)  -NHRI,
wherein Rt is H or C1-Cg-alkyl;
R, is selected from the group consisting of
(1)  substituted or unsubstituted aryl, and

2) substituted or unsubstituted heteroaryl.
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(1) substituted or unsubstituted aryl,
het erocyclyl, and (3) substituted or

selected fromthe group consisting of (1) -N(R x)_ (2)

formula Il: R |- 2

N/NO (I,

and X is

(2) substituted or unsubstituted
unsubstituted heteroaryl;
- (CH2) m C( R2x,
R3x)-N(Ri x)-, and -N N (3) -105 9. The conpound of claim11, having the

-106 wherein Y and X, taken together,

are

selected fromthe group consisting of H\ N~ N\ N~ N\ NN\ NN\ NN/
N~1 /N, "SN CG{/ K/ HH(CH HHH Ac\ N

\' N ~OI N C\%O I

I
/ O/ OH”~H N\ N\ NNW I NN

N/ MW N/ H H N/ HN_ NV N NN T \ N S N/
12.  The compound of claim 1, having the formula III:

Rs 6 muw i
H R, R :5
(1)

wherein R3, Ry, Rs, Rg are sclected from the group consisting of

M
@

G)
“)
G)
(6)

H,

substituted or unsubstituted C;-Cg-alkyl,
-COORtl,

-COONH;,

-OR!t, and

_NHRIt.

13.  The compound of claim 1, having the formula IV:

Rs Re m K
NN
=
N, NN
N o
il

C O

O

av)

wherein R3, Ry, Rs, Rg are selected from the group consisting of

)
@

3
4)

&)

H,
substituted or unsubstituted C1-C4alkyl,

-COOR!t,
-COONH,,

-OR1t, and
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~CH3 CH3 CH3 \ OCCH3 N H IN/ CN / / v ~O/ IN~ C 02NNOCN N N
\' NJ H3C -Y~ -107- i 10. The conmpound of claim1l, having the formula I1:

Rt XR Y- z NNC Cod (Il') wherein Y and X, taken together, are sel ected
fromthe group consisting of HHOwW HHH ~ N~ N MO N H3CO HO MeO 3CO
HHHH H3CON- 2N N~ HO NNITHZN N~ H3CO HO HSCOHHHH F ~~ N~ N~ H3C
N~ N H3CO' C H3C1--~" O/ H3C/ HO/ HCH3 H N~ NN H3C~-OHNHICH OH
H3CO N~

) -NHR .

14, The compound of claim 1, having the formula V:

wherein R3, Ry, Rs, Ry are selected from the group consisting of
1 H
(2) substituted or unsubstituted C;-Cg-alkyl,
(3) -COORL,
(4) -COONH,,
(5)  -OR!t and
(6) -NHRIt; and
R22 and R2P are selected from the group consisting of
() H,
(2)  substituted or unsubstituted alkyl,
(3)  halo,
4  -(CH2)g-N(R2c, R2d),
(5) -(CHZ)q-N(RZC, R24)CORZe,
(6)  {CHy)qOR%,
(7)  ~(CHp)q-OCORZe,
(8)  -(CHy)4-OCOOR?e,
%) -(CHz)q~COOR23,
(10) -(CHz)q-CONRZG,
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NH~/ HCO OHN\ OCCH3 HHHNH N~~ON [/ O/ [/ O(vH33CQ0 -108- d
11. The conpound of claim1l, having the formula Il: RL Y, X R NN Cod (I1)
wherein, Y and X, taken together, are selected fromthe group consisting of
HHHHNC NH HSC N~ H3CO uN-, HOXCH3 OH and NH2 R is selected fromthe
group consisting of (1) H, (2) substituted or unsubstituted C-C6-al kyl,
(3) -COH, (4) halo, (5) -ORIt, and (6) -NHRIt, wherein Rt is H or
Cl-C6-alkyl; R2 is selected fromthe group consisting of (1) substituted or

unsubstituted aryl, and (2) substituted or unsubstituted heteroaryl. -109
12. The corrpound(lqj ciawm 1, having the formula Ill: RS R6 HYILR,
(12) -NO,,

(13) -SO;NHj,,

(14) -NHSO,CHjg, and

(15) -SO,RZL,

wherein R2¢, R2d, R2¢, and R?f are selected from the group consisting of

(@ M
(b)  substituted or unsubstituted alkyl, and
{(c) substituted or unsubstituted phenyl; and
qis0,1,2,3,0r4.

15. A compound having the formula VI:

.
. //D/Nm R,
L &
L)
(V)

-112-




N\ NIl Rz. N/ RBN~"/NHRgqw (IlIl) wherein R3, R4, R5, R6 are

sel ected fromthe group consisting of (1) H (2) substituted or
unsubstituted O -C6-alkyl, (3) -COORt1l, (4) -COONH2, (5) -ORIt, and (6)
-NHRIt. 13. The conpound of claim1l, having the formula IV: RS R6 HR NRz
HR3 Co) (IV) wherein R3, R4, R5, R6 are selected fromthe group consisting

of (1) H (2) substituted or unsubstituted Cl-C6-al kyl, (3) -COORt (4)
. -COONH2, (5) -ORI't, and -110- ail (6) -NHRIt. 14. The conpound of claim1,

having the formula V: RS R6 HNY R \ J (RZa RZb. NNN N H R3 Cod
wherein R, is selected from the group consisting of

O 0, D,
OCF, 0)L0H3 O/Lk( s OJJ\C(CHaia
CHy
[j O CH /@\ 0 /@\ 0
OMCH3 o/u\/\CH3 OJ\OCHQ,
NH,
/©\0/\/OH /©\O/\/O /©\0/\©

O, O 0,0,

oo 00 A A, 2.,

/©N02 /©\SOZCH3 /©\C(CH3)3 - : “CHy - F%
T o, A, O, O, O
NHSOZCH3 NH, F cl /©/

/’[::l‘/\OCH3 /J::]
CH;

-113-



(V) wherein R3, R4, R5, R6 are selected fromthe group consisting of (1)

H (2) substituted or unsubstituted Cl-C6-alkyl, (3) -COORIt (4) -COONH2,
(5 -ORIt, and (6) -NHRIt; and Rea and R2b are selected fromthe group
consisting of (1) H, (2) substituted or unsubstituted alkyl, (3) halo, (4)
-(CH2)g- N(R2c, R2d), (5) -(CH2)a N(R2c, R2d)COR2e, (6) -(CH2)qg-OR2e, (7)
-(CH2) g OCOR2e, (8) -(CH2)gOCOOR2e, (9) -(CH2)g COOR2e, (10)

-(CH2) gCONR2c, -111 (11) -CN, (12) -NO2, (13) -SO2NH2, (14) -NHSQ2CH3, and
(15) -SO2R2f, wherein R2c, Red, Rte, and R2f are selected fromthe group

Cubst i tut ad %ﬁg@%@ﬁ“ t@%%%a%ﬁw‘*%@a Y5 o i, 15, A conpotind

having the formula VI:
W

Ry Ry \fN
Rg W

Rio g1

(VID
wherein Ry, Rg, Rg, and R are selected from the group consisting of
I H
(2)  substituted or unsubstituted C;-Cg-alkyl,
(3) —COOR!t,
4) —COONH;,
(5) ORIt and
(6) —NHRIt,

17.  The compound of claim 1, having the formula VIII:

Ro g R

YY"
I

R o R, NYN

Rg N

o

(&)

(VIIT)

wherein R+, Rg, Ry, Ry are selected from the group consisting of

(1) H,

) substituted or unsubstituted C,-Cg-alkyl,
(3) —COORM,

(4) —CONH,,

(5) —ORIt and
(6) -NHRIt.
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N~ NV NN /N H-~" Cod (VI) -112 wherein R2 is selected fromthe group
consisting of HO OH H3C OH OH OCH3 OCH2CH3 ' OCF3 OCH3 O, ~/ CH3 '
O~C(CH3)3 CH3 ' OCH3 ' 0" CH3 QACCH3 NH2 O-,,NQI / C C F\ Br / OC
OH' OH/ OHSOH F O

2

/ O-0'" CF3 ' CN' CO2CH3 ~-P N02 SO2CH3 C(CH3)3 CH3
F ' NHSO2CH3 ' NH2 a F/ C / OCH3 / CH3 -113 16. The conpound of claim1,
having the formula VII: RoHRt N_ N , . R R/ RIT NN /NRBW (VII)
wherein R7, R8, R9, and R10 are selected fromthe group consisting of

18. A compound having the formula [X:

=
N TRERY)
N~ ™~ | = S
{ =

R‘]N\I7N
N

o

O
(IX)
wherein R12 and R1? are selected from the group consisting of
(1) H,
2) substituted or unsubstituted alkyl,
3) halo,
(4)  «(CHp)g-N(R?e, R2d),
5) -(CHz)q-N(RZC, R24)COR2e,
(6)  -(CHy)-ORZ,
(7)  -(CH,),-OCORZe,
(8)  -(CHy)-OCOORZ,
(9 -(CHZ)q-COORze,
(10)  -(CH;)q-CONRZc,
(11) -CN,
(12)  -NO,,
(13)  -SO,NH,
(14) -NHSO,CH3, and
(15) -SO,R2f,
wherein R2¢, R2d, R2¢, and R2f are selected from the group
consisting of

(a) | H,
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(1) H (2) substituted or unsubstituted Cl-C6-al kyl, (3) -COORLt (4)
-COONH2, (5) -ORI't, and (6) NNR1t 17. The conpound of claim1, having the
formula VIIl: RIOHR N NARZ RRZ NN /NRSE NO (MII) wherein R7, R3,
R9, R10 are selected fromthe group consisting of (1) H (2) substituted or
unsubstituted Cl-C6-al kyl, (3) -COORLt, (4) -CONH2, (5) -ORIt, and (6)
NHRIt. -114 18. A conpound having the formula I XX ~ H\ \ ~ (Ra RbNRNY
Cod (I X) wherein Rl a and Rib are selected fromthe group consisting of

(1) H (2) substituted or unsubstituted alkyl, (3) halo, (4) -(CH2)g- N(R2,
R2d

) (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 C1-C6-alkyl,
(3) -COORIt,
4y —CONH,,
(5) —ORlt and
(6) —NHRIt,

19. A compound having the formula X:

H
N

:
&
(X)
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(5) -(CH2)g-N(R2c, R2d)COR2e, (6) -(CH2)g OR2e, (7) -(CH2)g OCOR2e, (98)
-(CH2) g- OCOOR2e, (9) -(CH2)a COOR2e, (10) -(CH2)gq CONR2c, (11) -CN, (12)
-NO2, (13) -S2NH2, (14) -NHSQ2CH3, and (15) -SO2R2f, wherein W, Red,
Rte, and Ref are selected fromthe group consisting of (a) H, -115 (b)
substituted or unsubstituted alkyl, and (c) substituted or unsubstituted
phenyl; and wherein R7 is selected fromthe group consisting of (1) H (2)
substituted or unsubstituted C 1-C6-alkyl, (3) -COORIt, (4) -CONH2, (5)
-ORI't, and (6) NHRLt. 19. A compound having the formula XX H N N R2 NYN
Cod (X) - l¥éereimBenseictectd frogn thelgempednsistomdathe gr oup consi sting of

OH - :: g : OH - : OCH; ~ :: ~OCH,CHs
O s 8 e LR
OCFs OJ\CH"‘ OJ\(CHS OJkC(CHa)S
CH,
NH,
/©0on /©\O/\/|© /©\O/\©

o4, o oL,
<O o0 2, O, 2,
O O D 2,

O S! F

NHSO,CH3 NH; //I:::I\F /J:::J\CI /J[::j/
OCH;

SO
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HOj j] OH H3C OH OH OCH3 OCH2CH3 / OCF3 OICH3 I / O CH3 I / Ok C(CH3)3
CH3/ OCH3 / O v 'CH3 O-OCCH3 NH2 / O, OH/ OoC1I1 / Ooll'\ d v/ \ A QH
\ JLCH/ OHOH F/ OOCF3 / CN/ COZCH3 NOZ SQZCH3 C(CH3)3 CH3 F /
NHSOZCH3 / NHZ a F/ G / F \ OCH3 / CH3 -117 20. A conpound having the
formula XI: OR2g HN NNMNM /N H-~" Cod (XI) wherein R29 is selected
fromthe group consisting of (1) H (2) substituted or unsubstituted al kyl,
(3) -CONHR2h, (4) -CON(R2h)-(CH2)2..3-N(R2h, R2), (5) -COR2i,

20. A compound having the formula XI:

OR%

t O
T
: 1
)

(XI)

wherein R28 is selected from the group consisting of

O H

(2)  substituted or unsubstituted alkyl,

(3) -CONHRZh,

(4)  —CON(R?b)-(CHy)y.3-N(R?h, R2i),

(5) -COR%, |

(6) -CO,R3,

(7) —COC,;-C4-alkyl-CO,H,

(8) -CH,-OC(=O)R?,

(9)  -CH,-OC(=0)NHCHRZCO,RZ,

(10)  -P(=0)(ORZ2k, OR2p),
CO,H

(11) OH , and

(12) 0o
wherein R?1, R2i, R, RZk, and R2P are selected from the group consisting of

(@ H,
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(6) -C2R2i, (7) -COC1-C6-alkyl-C2H, (8) -CH2-0OC(=OR2', (9)

- CH2- OC( =0 NHCHR2' CO2R2i, (10) -P(=0O (OR2k, OR2P), CO2ZH O HO OH (11) ™,
and O~N \ s"O (12) 0, wherein R2h, R2i, R21, RZ2k, and R2P are
selected fromthe group consisting of (a) H, -118 (b) substituted or
unsubstituted al kyl, and (c) substituted or unsubstituted aryl. 21. A
conpound having the fornmula XIl: 00 HNNMNM /NO (XIl) wherein R29 is
selected fromthe group consisting of (1) H, (2) substituted or
unsubstituted al kyl, (3) -CONHR2h, (4) -CON(R2h)-(CH2)2.3-N(R2h, R2), (5)
- COR2J, (b) substituted or unsubstituted alkyl, and

() substituted or unsubstituted aryl.

21. A compound having the formula XII:

OR?®
H
N ™= N | > :
! = N\ﬁN
)
O
(XII)

wherein R28 is selected from the group consisting of
1 H
2) éubstituted or unsubstituted alkyl,
(3) -CONHR2h,
(4  —CON(RZM)-(CH,),.3-N(R2h, R2i),
(5) -CORZ,
(6)  -CORY,
N —COC,-C4-alkyl-CO,H,
(8) -CH,-OC(=O)RZi,
(9 -CH,-OC(=0)NHCHRZ2ICO,R?,
(10) -P(=0)(ORZK, OR2p),
CO,H

0
HO

OH

(11) OH  ,and
0O
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(6) -CO2R2J, (7) -COO -C6-al kyl -C2H, (8) -CH2-OC(=O R2i, (9)

- CH2- OC(=0) NHCHR2' CO2R2i, (10) -P(=O (OR2k, OR2p), CO2H OOHOH (11) OH,
and 0 /N so0O (12) 0 -119- 1 wherein R2h, R2i, R2j, R2k, and R2P are
selected fromthe group consisting of (a) H (b) substituted or
unsubstituted alkyl, and (c) substituted or unsubstituted aryl. 22. A
conposition, conprising a pharmaceutically acceptable carrier and an anount
of -any one of Clains 1-21 effective to inhibit phosphotidylinositol (Pl)
3-kinase activity in a human or ani mal subject when adm nistered thereto.
23. The usewhbrem RBNROURY, REk, anyRaNge edledtbdirom the %&uﬁ 8énsisfigg pr epar ation of a
nmedi canent for treating cancer by nodul ati on of phosphoti dy%i nositol (Pl)
3-kinase activity cofpri siing adm ni stering to a hunman or ani mal subject in
need of such treatnment an effective amount of the conpound. 24. The use of
Cl ai m 23, wherei n t he(btonpidsiifuted or ursubeiged alkyleawd | ess than about 20 Min
a cell proliferation assay. 25. The use of a conpound of any one of O ains
1-21 for the prepar atﬁ%a)n O?Ub%{‘m‘i’?éﬂfﬁ%ﬁqléﬁ’cmt%?ryﬁnhi bi ting
phosphotidylinositol (Pl) 3-kinase activity in a human or ani mal subject.
26. The use,of a,compound of oly! f L. 1-21 far the preparation of a
medi canent %)'r t‘ﬁle%) %ﬁglﬁgn’c?n e?ém% aggﬁ%‘glrgcef%lrt]lg%lyh%cc ta@? Cﬁﬂrfcﬁﬁlﬁgﬂbj ect. 27.

The usgafintdrahfolsd oMOEiRE 1-X1NGrBe GARRBH phophbRiy IO (PES-8hask €St

activity in a human or animal subject when administered thereto.

23.  The use of a compound of any one of Claims 1-21 for the preparation of a
medicament for treating cancer 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 the compound.

24.  The use of Claim 23, wherein the compound has an IC50 value of less

than about 20 pM in a cell proliferation assay.

25.  The use of a compound of any one of Claims 1-21 for the preparation of a
medicament for inhibiting phosphotidylinositol (PI) 3-kinase activity in a human or

animal subject.

26,  The use of a compound of any one of Claims [-21 for the preparation of a

medicament for treating a cancer disorder in a2 human or animal subject.

- 27.  The use of claim 23 wherein the medicament further comprises at least

one additional agent for the treatment of cancer.

28.  The use of claim 27 wherein the at least one additional agent for the
treatment of cancer is selected from irinotecan, topotecan, gemcitabine, imatinib

mesylate, herceptin, 5-fluorouracil, leucovorin, carboplatin, cisplatin, taxanes,
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one additional agent for the treatnent of cancer. 28. The use of claim27
wherein the at | east one additional agent for the treatnent of cancer is
selected fromirinotecan, topotecan, gentitabine, imatinib nesylate,
herceptin, 5-fluorouracil, |eucovorin, carboplatin, cisplatin, taxanes,

-120 tezacitabi ne, cycl ophospham de, vinca al kal oi ds, imatinib,

ant hracyclines, rituximab, tanoxifen, CPT 11, and trastuzumab. 29. The use
of a compound of any one of Clains 1-21 for the preparation of a nmedicanent
for inhibiting tunor growth in a human or ani mal subject. 30. The use of a
conpoungracitabiiiry cyeleplidsphiraide® vile lalifaddidd, Nignapinbp anéiraolinds, ditii@gdbcament for
inhibiting the proliferation of capillaries in a human or ani mal subject.

31. A c¢onpofendCBT |l anidrraituzwhar.ei n R2 i s hydroxy-substituted phenyl. 32. A
compound of Claim1l, wherein R2 is substituted or unsubstituted pyridinyl.
33. A conpound of. daim1l1, wherein R2 is substituted or unsubstituted

pyri m di nyl 2934. The sengfsamnopndphany one affsdaias 4 -3 fog thepggparationpfecip) r 35. A
conmpound of C alm 34, .wherein is,H r is.1 nd Zis O 36. A conpound
of O ameieamEpCIoE I it S S bR P TGRS EUERd | heterocyelyl . 37 A
conpound of Claiml1, wherein Xis a 0 and Y is substituted or unsubstituted

het erocyc! ¥, 33 méueamAAthoihd CF Ay Rrdbr MIFKALN RPW Sobiratonigal, 2 1S O

Y is substituted or unsubstituted is H an

subst i tphdednRht faPEMksiing e gﬁbliﬁ@hﬁf@@cﬁbillaﬂesﬁﬁ%haﬁlan'ﬁr gafapsingcef C ai m 34,
wherein R4' is H r is 1, is O, Xis 0, Yis substituted or unsubstituted

heterocyclyl, RL is H and R2 is substituted or unsubstituted heteroaryl.
40. A conpodihd hawiongpotihéof Glamull awherfin R,Y8 hyldebyYsuRztituted phenyl.

32. A compound of Claim 1, wherein R, is substituted or unsubstituted
pyridinyl.
33. A compound of Claim 1, wherein Ry is substituted or unsubstituted

pyrimidinyl.

34. A compound of Claim 1, wherein W is

N
R4w (

L\Z(C}hy:

35. A compound of Claim 34, wherein R*"is H, ris 1, and Z is O.

36. A compound of Claim 1, wherein Y is substituted or unsubstituted

heterocyclyl.

37. A compound of Claim 1, wherein X is a O and Y is substituted or

unsubstituted heterocyclyl.

38. A compound of Claim 34, wherein R™isH,ris 1, Zis O, Y is substituied

or unsubstituted heterocyclyl, Ry is H, and R; is substituted or unsubstituted heteroaryl.
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(Yl N /N IYWwherein Y is substituted or unsubstituted heterocyclyl, Rl
is selected fromthe group consisting of (1) H (2) substituted or
unsubstituted Cl-C6-al kyl, (3) -COOH, (4) halo, (5) -ORIt, and (6)
-NHRIt, wherein Rit is Hor Cl-C6-alkyl; R2 is substituted aryl; and Wis
substituted or unsubstituted norpholino. 41. The conpound of C aim 40,
wherein Y is selected fromthe group consisting of: HBC N-NOH -NO
-NaOH OH, H3C -122 / NCH3 /'NH -N-J and-N,-J 42. A compound having the
formula: R Y Rp 11 N /N Cod wherein Y is substituted or unsubstituted

het erocycl yBg. RhA dosapp@h®6f ethith MwhBRIORYUR 18aNEi1St BM,0X if &) YHs
substituted or unsubstituted heterocyclyl, R; is H, and R; is substituted or unsubstituted

heteroaryl.

40. A compound having the formula:

Ry

Y\])\’/ Rz
I
\]/
W
wherein Y is substituted or unsubstituted heterocyclyl,
R, is selected from the group consisting of
() H,
(2)  substituted or unsubstituted C1-C6-alkyl,
(3) -COOH,
4) halo,
(5) -ORIt and
(6) -NHRIt,
wherein R1t is H or C-Cg-alkyl;
R; is substituted aryl; and

W is substituted or unsubstituted morpholino.

41.  The compound of Claim 40, wherein Y is selected from the group

consisting of:
HaC

—N —N OH
—N 0 —N OH
_/ OH, HsC
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(2) substituted or unsubstituted C-C6-al kyl, (3) -COOH, (4) halo, (5)
-ORIt, and (6) -NHR1t, wherein Rt is Hor C-C6-alkyl; R2 is selected from
the group consisting of. (1) substituted phenyl, (2) substituted pyridyl,

and (3) substituted pyrimdinyl. -123 43. A conpound having the fornul a:
RL YRz N /N Cod wherein Y is selected fromthe group consisting of OH /
NCH3 /NH 6N-, -N -N1 -/) ,and Rl is selected fromthe group consisting

of (1) H, (2) substltuted or unsubstituted Cl-C6-al kyl, (3) -COOH, (4)

hal o, (5) - qy1 (6) Rch, wherein Rt is Hor CI-C6-aIkyI; and R2
is selected_tfgom the gr co sisting of (1) substituted or unsubstituted
aryl, and (2)\$ybgtbﬁ&te r/unsubstituted heteroaryl. -124

42, A compound having the formula:

wherein Y is substituted or unsubstituted heterocyclyl;
R, is selected from the group consisting of
1 H
(2)  substituted or unsubstituted C;-Cg-alkyl,
(3) -COOH,
) halo,
(5) -ORIt and
(6)  -NHRI,
wherein R1t is H or C1-C¢-alkyl;
R; is selected from the group consisting of:
(D substituted phenyl,
2) substituted pyridyl, and
3) substituted pyrimidinyl.
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44. A conpound having the formula: R I Y\ RZ NN ~ T W whereinYis
substituted or unsubstituted norpholino; R is selected fromthe group
consisting of (1) H (2) substituted or unsubstituted Cl-C6-al kyl, (3)
-COOH, (4) halo, (5) -ORIt, and (6) -NHRIt, wherein RIt is H or

Cl-C6-al kyl; R2 is substituted aryl; and Wis selected fromthe group
consisting of (1) N(RIW R2w), and Row (2) ~Z,(CH2)r wherein RIw and R2w
are selected fromthe group consisting of (a) substituted or unsubstituted
aryl, (b) substituted or unsubstituted heterocyclyl, and (c) substituted or
unsubstituted heteroaryl, Z is selected fromthe group consisting of -125
(a) -0-, (Hp. - NRZompofuad hadag thefobmHESO0-, (e) -SO2-, and (f) -CH2-,

R4

T
(]

wherein Y is selected from the group consisting of

OH
_K\ NCHj S ONH
I\//(N——, N\‘) ,md*NQ-

2

R, is selected from the group consisting of

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

(3) -COOH,
4) halo,

® -OR1t, and
(6) -NHRI,

wherein R1t is I or C-Cg-alkyl; and
R is selected from the group consisting of

(N substituted or unsubstituted aryl, and

(2) substituted or unsubstituted heteroaryl.

-124-



wherein RZ is H or substituted or unsubstituted alkyl; and Rowis selected
fromthe group consisting of (a) H, (b) substituted or unsubstituted
Cl-C6-al kyl, (c) -COORSw, (d) -CONH2, (e) -OR5w, and (f) -NHR5w, wherein
Rs is Hor Cl-C6-alkyl; and r is 0, 1, or 2. N~ Raw ~ 45. A conpound of
Claim44, wherein Wis ~Z. (CH2)r 46. A conposition, conprising a
phar maceutically acceptable carrier and an anount of any one of O ains
40- 45 effective to inhibit phosphotidylinositol (Pl) 3-kinase activity in a
human or ani mal subject when adm nistered thereto. 47. The use of a conpound
of any one of Clains 40-45 for the preparation of a medicanent for treating
cancer by mplul apicempeiindieaighie fewuianosi tol (Pl) 3-kinase activity
conprising adm nistering to a human or ani mal subject in need of such
treatment an effective amount of theReonpound. -126 48. The use of a
conpound of any one of Clains 40-45 fqr the preparation of a nmedicanent for
i nhi biting phosphotidylinositolY(Pl) ki n activity in a human or ani nal
subj ect. 49. The use of a conpoun one of Clainms 40-45 for the
preparation of a nedicanent for tleatin a cancer disorder in a human or
ani mal subject. 50. The use of claquiéfmherein t he medi canent further

a

I

conprises at |east one additional for the treatnent of cancer. 51.
The use of claim50 wherein the at | edst one additional agent for the
treatment of cancer is selected fromjyinotecan, topotecan, gentitabine,
imatinib nesylate, herceptin, 5-fluorouracil, |eucovorin, carboplatin,

ci spl atin, whaeineb s subsgitaied paisubstitatyd mophobptiani de, vi nca al kal oi ds,

i matinib, aﬂthraf§glines rituxinaﬁ 6&anoxifen, CPT 11, and trastuzumab.
52. The use~bf® FEGHFSThEe SFOURFUHIES O ai ms 40-45 for the preparation of

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

(3) -COOH,
(4)  halo,

(5)  -ORIt, and
6 -NHRI,

wherein R1t is H or C;-Cg-alkyl;

R, is substituted aryl; and

W is selected from the group consisting of
) —N(RI‘T, R2W), and

R4W_KN
& kz,<CH2)r,

wherein RI1W and R2W are selected from the group consisting of
(a) substituted or unsubstituted aryl,
(b) - substituted or unsubstituted heterocyclyl, and
(¢}  substituted or unsubstituted heteroaryl,

Z is selected from the group consisting of

-125-




a nedi canent for

.medi canent for

ani mal

subj ect. -127

(@)
(b)
©
(d)
(e)
®

i nhi biting tunor growmh in a human or ani nal
The use of a conpound of any one of Cains 40-45 for the preparation of
inhibiting the proliferation of capillaries in a human or

-SO-,
-SOQ-, and
-CH,-,

wherein RZ is H or substituted or unsubstituted alkyl; and

R4W is selected from the group consisting of

(a)
(b)
(©)
(d)
(©)
0

H,

substituted or unsubstituted C1-C6-alkyl,
—COOR5w,

—CONH2,

—OR5w, and

—NHR 5w,

wherein Rs,, is H or C1-Cé6-alkyl; and ris 0, 1, or 2.

45, A compound of Claim 44, wherein W is

A __K j

subj ect .

46. A composition, comprising a pharmaceutically acceptable carrier and an

amount of any one of Claims 40-45 effective to inhibit phosphotidylinositol (PI) 3-kinase

activity in a human or animal subject when administered thereto.

47.  The use of a compound of any one of Claims 40-45 for the preparation of

a medicament for treating cancer by modulation of phosphotidylinositol (PI) 3-kinase

activity comprising administering to a human or animat subject in need of such treatment

an effective amount of the compound.
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48.  The use of a compound of any one of Claims 40-45 for the preparation of
a medicament for inhibiting phosphotidylinositol (PI) 3-kinase activity in a human or

animal subject.

49.  The use of a compound of any one of Claims 40-45 for the preparation of

a medicament for treating a cancer disorder in a human or animal subject.

50.  The use of claim 47 wherein the medicament further comprises at least

one additional agent for the treatment of cancer.

51.  The use of claim 50 wherein the at least one additional agent for the
treatment of cancer is selected from irinotecan, topotecan, gemcitabine, imatinib
mesylate, herceptin, 5-fluorouracil, leucovorin, carboplatin, cisplatin, taxanes,
tezacitabine, cyclophosphamide, vinca alkaloids, imatinib, anthracyclines,_ rituximab,

tamoxifen, CPT 11, and trastuzumab.

52.  The use of a compound of any one of Claims 40-45 for the preparation of

a medicament for inhibiting tumor growth in a human or animal subject.

53.  The use of a compound of any one of Claims 40-45 for the preparation of

a medicament for inhibiting the proliferation of capillaries in a human or animal subject.
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