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The role of the PI3K/Akt pathway in oncogenesis has also been extensively

investigated and mutations or altered expression of most of the pathway's

35 components have been widely implicated in many cancers. Gene amplification of
p110 occurs in some cases of human ovarian cancer, and amplification of Akt is found
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30 Another area that has received attention has been the serine/threonine

kinases. One serine/threonine kinase that has attracted significant interestis mTOR.

mTOR is a serinefthreonine kinase of 289 kDa and is a Pi3K-like kinase that

links mitogenic stimuli and nutrient status to cell growth and division. mTOR was

35 discovered during studies conducted to understand the mechanism of action of
rapamycin. Upon entering cells, rapamycin binds to its intracellular target FKBP12
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cytotoxic agent that delayed tumor cell proliferation. At several non-toxic doses, CCI-

35 779 demonstrated anti-tumor activity alone or in combination with cytotoxic agents in
a variety of human cancer models such as gliomas, rhabdomyosarcoma, primitive
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The present invention provides conpounds of fornula
(1): RRBNN "N I RBRRA N NRL ~-N\NNXR2 0 _J
(R)q 20 Formula (1) WD 2009/ 045175 PCT/ SG2008/ 000379
wo2mken®w n: R is selected fromthe group CPOFBGL0081EP0379
of . H, hal ogen and optionally substituted
Cl-Cealkyl; 5 R2 is selected fromthe group
consi sting of H, halogen, OH 1NO2, CN, NH2,
optionally substituted Ci1-C, 2al kyl, optionally
substituted C2-Cl2al kenyl, optionally substituted
C2- ¥hei8kynyl , optionally substituted
C2- C12het RY Badtgtted Oarhitbergrdup cossistmpi afutedalogen and optionally
C3- optional ly substituted

%ﬁtmﬁ%' F&"ﬁ{/ optionally substituted
CZ Cthet er ocydoal kyI , optionally substituted C

3012het ermy gbleabk RO Ithe tj’&lmhhuﬁm@ld‘ I, SaMyeh] OHE RO, CN, NH;,
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subsubistituted d GZZ+Blkaoyl.k epfiorsly | Swﬂﬁlm@ﬁ alq23¢12h§l9f5§tklﬂt uPE‘UP"a”Y
O Codlidiud €08 cycBEﬁ(ylorb@ﬁdnﬁllys ldbﬁtduleldt eslc,.cycioalkenyl, optionally

C2- Cl8het er oal onal
C3- e4stitfier Jar %ﬁ’%ﬁﬁf‘ffx’d?)%& O?PA'P" Sﬁj‘ﬁ%ﬁiﬁ%tCé-guHeterocycloalkenyl
1@3 Gﬂ‘ﬁﬂaﬂ'@'ﬂﬂaﬁmﬂw |03'>°ﬂaﬂfy' oqmormnm|su@snmus$r¢me@enoaryl optionally

C2- CRERGRE" REXOLARbYY gFﬁbnaIthshQJilﬁJtécN SHOehiib_ERonaly

ggtty Sr 0C 235?3{'?'% aPP‘S?"é'Mb%’B;tlltﬁ?dgﬁlf&ﬂﬁ teroal'qﬁoxy, gptlonally
Cl- aisstiglear cta,r%owyalkmyl osptibrayly S sbisdtitutedt e@:-Cr.cycloalkenyloxy,

(31 C 2a| L%@M%ﬁ?s%e é&jﬁ%@ﬁg&mé’ﬁéﬁg substitted  Cy-

lmRsoamOcycmkgm opfipEhORybstigted (GrimgryionnPrienally sustituted
R3, caGQhé?émawexﬁesﬁbnbmamdmm-aﬂsle}lmmesaf rSOsHt BONR®R®,
97 0UR HOBSNRAR G0, ddR?, COOH, COOR?, CONRPR®, NR®COR®, NRECOOR’,

NR®SO,R®, NRECONR®R®?, NR°R?, and acyl;

20 R®, and R* are each independently selected from the group consisting of H,
F, Cl, Br, OH, optionally substituted C;-Cealkyl, OR?, OCOR®, CH,OH, NH,, NR®*R®,
NR®COR®, and NR?SO.R’;

R® is selected from the group consisting of H, OH, OR® OP,°, OCOR®,
25 CH.OH, NHz, NRR®, NR®P,", N(P,")2, NR®COR?®, and NR®SOR’;

each R? and R? is independently selected from the group consisting of H,
optionally substituted C,-Cisalkyl, optionally substituted C,-Cizalkenyl, optionally
substituted CrCyoalkynyl, optionally substituted C»-Cioheteroalkyl, optionally

30 substituted Cs-CrCycloalkyl, optionally substituted Cs-Cy.cycloalkenyl, optionally
substiluted C»-C,2 heterocycloalkyl, optionally substituted C,-Cs. heterocycloalkenyi,
optionally substituted Ce-Cisaryl, and optionaliy substituted C1-C1ahetéroaryl; or

R? and R? when taken together with the atoms to which they are attached
35 form an optionally substituted cyclic moiety;



F, d, Br, OH optionally substituted Cl-Ceal kyl,

ORB, OCOR8, CH20OH, NH2, NR8BR9, NR8COR9, and
NR8SO2R9; RB is selected fromthe group consisting of
WO 208404698, OPB , OCOR8, 25 CH20H, NH2, NRBR@T/SG2008/000379
NRBPON, N(P9N)2, NR8COR9, and NRBSQ2R9; each RB and
RO is independently selected fromthe group
consisting of H  optionally duabstituted Cl-Cl2al kyl,
optionally substituted C2-Cl2al kenyl, optionally
substituted, CrCl2al kynyl, optionally substituted

C2- d Ohet & daﬁpgﬁecﬂmrwmfamgeg'@ substit ut ed
C3-Cl2cycl oal kyl, optionally substituted

C3- ClchcI N I cCcl2

het er ocycleo%'lﬁ( : }ﬁdep (?1|H£'J't %§At§%'5§€£%fox 'lgj{r@%[‘ C12
heterocycloalkenyl optlonally substi tut ed

GB A ear Ylachds %bb@ﬂéﬁtly)ée&kﬂ@&tﬂbh%ﬁgmup consisting of C;-Cgalkyl,

i t e Gk PEGAES Ay GrieIPAEREmInSe papRg Gl
opt iaoiraiClCsekyb S mwwm:mmmmmnmgm -CoxyDo0npCuG:alkg;
PCT/ S&G2008/ 000379 11 Pe is a prot ecti ng group for

oxygen; each Pe" is independentl rot tjng, group
for nitrofépninegessefegied 'P‘g“ the geay ﬁﬂ? @ei' c?ga‘%

forom t he group consisting of C, -Co6al kyI ,

Eal ooagl koﬁoxy#“pcﬁlf%gféx cy%glckyloaal kyl ,

am noC, - Ceal kyl, C, - Ceal kyl am noC, - C6al kyI , and

di |(C Cgafbéfdﬁl A mdépenBiialy keglected fiom ftma drodpegesisting of: 5: and

se ec r consisting of 0, 1, 2, 3, an
{?F"?" sé’gg']t“g?de%‘gé Wfor nul a (CRL02)m each R10 is

lSndependent Iy selected fromthe group consisting of:

H and  opty i@ BdindelerSelasthd fréth @t droupeBrdidtibi of 615, 278 afd &N

i nteger selected fromthe group consisting of 0, 1,
2, 3 and 4; or a pharmaceutically acceptable salt,
N-oxi de, ora phaouacagticalyaceeptabledgalt Ad-oxide, br prodrugtheregf. of
structurally rel ated corrpounds whi ch possess a

particular utility, é}a n errbodl rrents of ah
B the cofpMHARVITN St EBHGHIPY rias capRpunds Which possess a
par ipagioblardtijity,redbin lemboditbes of Mblasef tbp pbmmndmf.thq Formula

var :S,g Q“m&f'“q’}éﬁ&a“i‘* %ﬁ&%ﬂ_sel ected fromthe

gro conS|st|ng , and 4. In sone
enbodi nents g is 4. In sone enbodinents g is 3. In
sone enbpdiafi@iatembgdiment? q id #n isteger selstied frone tregrayp icgnsisting of

an %(.JIIT,PZ, grghgql 'IW%% éi‘ntjoﬁingmts g is 4. In some embodiments q is 3. In some

embodiments q is 2. In some embodiments q is 1. In some embodiments q is 0.

" In some embodiments wherein q is other than 0 each R* may be selected
from the group consisting of F, Cl, Br, methyl, trifluoromethyl, and ethyl. The R?
30  substituent may be attached at the 2, 3, 5 or 6 position of the morpholine ring and in
circumstances where there are multiple R* substituents each R* substituent is located
independently of the others such that where there are multiple R* substituents then
two of the R? substituents may be located on the same carbon on the morpholine ring

or each substituent may be located on a different carbon.

35



In sone enbodi nents wherein q is other than 0 each R
may be selected fromthe group consisting of F, O,

Br, nethyl, trifluoromethyl, and ethyl. The Rz 30
wobmboissent may be attached at the 2, 3, 5 OPCBSG2008/000379
position of the norpholine ring and in circunstances
where there are nmultiple Rz substituents each Rz
substituent is located indepthdently of the others
such that where there are nultiple Re substituents

then two of the RL substituents be | ocat ed

e s, BaFBUNSTBRPTRIA b b GRS 1Y JBSPRE s st ot the 3
s ubpbsiticn@hthe Mypholinel ring.aT islprovides wimpbwede o forawaia). 35
WD 2009/ 045175 PCT/ SG2008/ 0008/9 12 In sone

enbodi nents q is 1 and the Rzysubstituent is |ocated
at the 3 position of the nocgholine ring. This

provi des conpounds of for a (). RRE N'" "N | R3
R& WNr~ | -R N\INN Forrmula (la) 5 or
a pharmaceutical |y accepg ROl prodrug
thereof; wherein R, R2, R3,|R4, R6, R "and X are as
defined above. 10 In sone e i mepts of the

conmpounds of the inverdfion M . hiFé31 provi des

conpounds of formula b)./@ ‘kN | R4 N N~ N
N \

o) X"-.R2

N O X~-R2 Formula (I N

Formulé {la)
or a pharmaceutically acceptable salt or prodrug thereof;

wherein R', R%, R?, R*, R®, R* and X are as defined above.

10 In some embodiments of the compounds of the invention g is 0. This
provides compounds of formuta (Ib).

RB

Formula (Ib)

15 or a pharmaceutically acceptable salt or prodrug thereof;

wherein R', RZ, R?, R, R® and X are as defined above.



15 or a pharmaceutically acceptable salt or prodrug
thereof; wherein R, R2, R3, R4, RB and X are as

defi ned above. WO 2009/ 045175 PCT/ S&008/ 000379 13

WO 2608Rs1950odi ments R3 is selected fromthe gepy2008/000379
consisting of H ORB, and optionally substituted

Cl-CB al kyl. In sonme enbodinents R3 is ORB where RB

is optionally substituted Cl-1% CBal kyl . Exanpl es of

R3 groups of this type include nethoxy,
trifluoro-nethoxy, ethoxy, isopropoxy, propoxy, g
but oxy. . | In samecerebediseniseiitis seigcted; frefd {feoargup ‘I’qﬁ's’§'619é’f "' OR",
enbagy Hﬁﬁh§|ylgabgt.ﬁ.team1103|my|l y substituted Cl-C6al kyl .
Exanpl es of R3 groups of this type include nethyl,
trifluoro-nmethyl, ethyl ropyl |sopropyl and 10
butyl . | ninssmee emb@ﬂﬂn%ﬁg IROR® swheest RY lis optienajiynaubstituted Ci-

g}[fb E’I,‘gélfwnt?(aﬁﬁleé f 8! fﬁp@ %frtﬁnlgsr’f%ﬂﬁégﬁclgd‘eoldﬁthﬁw iiffibiolethoxy,
sthopy, 'sgwﬁeg’%rﬂm%éﬁ%f guteyy. insamy %@@ﬂ‘%“ﬁ&ﬁﬂ@“m

group consisting of HH F, d, Br, OHand NH2 In sone
embodi mens, | E'e?nbﬁdl{r,eﬂts r@o:ﬁﬁﬂﬁg sU&rMufeanré Qlﬁy! alamplesof

conpounds an ecl 11 cal ound rmu

(1) R @rasps ghthis typy incde g6 YRUGHEOERIN. H*hyb@'qpﬁ' IsgpFaPY, and
1RITD BGyIBNidnedmbodmen\RE M metv.g = 0, R3 is Hand R4 is

H. This provides conpounds of formula (Ic): AN NN

N NN O X~-R2 JFormJIa(3 25 or a
phar naceulni seme pmbedimpnta i’ ds s‘ﬁelc"eérf“m & agup rrepEging of H,

A miehy? Gh/sSie 0RBadiReHY R is k4 wherein R1, R2,

and are as defined above. I n sone enbodi nents

of t he compounds cont ai ni g the group R8, R8 is
15 In some embodiments R* is selected from the group consisting of H, F, Cl,

Br, OH and NH,. In some embodiments R* is H.

In some embodiments of the compounds and specifically the compounds of
formula (1), (1a) and (Ib), R? and R* are both H.

20
In some embodiments of the invention g = 0, R* is H and R* is H. This

provides compounds of formula (lc):
Rﬂ

Farmuia {lc)

25
or a pharmaceutically acceptable salt or prodrug thereof;



selected fromH and Cl-Ceal kyl. In sonme enbodi nents

R8 is nethyl. In sonme 5 enbodinents R8 is H In sone
enbodi ments of the conpounds containing the group RS,
VRB2009/0453% ect ed from H and Cl- C6al kyl . | n soR€I/SG2008/000379
enbodi nents RO is nethyl. In sone enbodinments RO is

H 10 As stated previously X is a group of fornula

(CR 82),,,. In sone enbodi nenf$ of the conpounds of
formula (1), (la), (I'b) and (Ic) mis selected from

the grOUpPhé?Qnﬁh zig?alicfx rea%demgngov I'n sonme

enbodi nents mis n sone e iments m is O.
In some enbodiments mis 1. 15 In sonme enbodi nents q
= 0, R3 im ddmeRdmbdtitbntndf thieicdmPoundificentpiniay itickegroup R®, R® is

con‘p u of far ) 9\ )

O F3F‘Fr‘3?‘§"ﬂ1l ana})& ac“glwlphlgrlr‘i’ r%ﬁngég}'?l ca i/s gc{:se%l?tggl elﬁzsmne
sal embodiperdsiRlig H: her eof ; wherein R, R2, and R6, are

as defined above. 25 V\D 2009/ 045175 PCTI SG2008/ 000379

15 In sone enbodi nents

'S 1, T & S DREmoNR Sema e Rlpny 19 JRUAR R i
L / séle®tkd frdinMH lnd C,-Cealkyl. In some embodiments R® is methyl In some
embodiments R® is H.
10
As stated previously X is a group of formula (CR"%)s. In some embodiments
of the compounds of formula (1), (la), (Ib) and (lc} m is selected from the group
consisting of 0, 1, and 2. In some embodiments m is 0 or 1. In some embodiments m
is 0. In some embodiments mis 1.
15
In some embodiments q = 0, R® is H, R* is H and m is 0. This provides

compounds of formula (11}

Formula (I1)

20
or a pharmaceutically acceptable salt or prodrug thereof,

wherein R', R%, and R?, are as defined above.

25



2 QO RRo 5RO Formula (111) or a

phar maceutically acceptable salt or prodrug thereof;
10 wherein Rl, R, R6 and R70 are as defined above.

WO 26ms1esbodi nent s of the conpounds of for nTRCHSG10)8/000379
(I's), (Ib), (lc) and (I11l1) each RIO is H In sone
enbodi nents each R10 is independently an optionally
substituted Cl-C6al kyl. In soh® enbodi ments one RI10
is Hand the other is CH3. In 15 sone enbodi nents one
R10 is H and the other R10 is H or optionally
substituted Cl- C6al kyl. In sonme enpodi ments of the
conpoundsInggomemgrmradiments)q = 0} &) is i B is H ped mapd. (This provides
M i gorpouRBEoffdulainj] and X is a group of the formula:
Rlo~ 20 H WD 2009/045175 PCT/ SG2008/ 000379 16 In
sonme enbodi nents of the invention R3 and R are H, m
is 1l qgqis O and one RI0 is &F This provides
conpounds of the formula (I1V)] AN N NI ~RlL ~N~N N
R2 O RLO H Formula (1V) phar maceutical |y
acceptable salt or prodrug jfhergof, wherein R, R2,
R and R10 are as defined abQve 210 I n sone

enbodi nents of the conpounds ¥fontaining R and
specifically compounds of fogrmula (1), (Is), (Ib),
(lc), (111) and (1V) R10 igy fromthe group
consi sting of H, Cl-Chal oallkyl, |C1- oxyal kyl and

Cl-Cal kyl. In sone
Y I/\N N N
0\) X\Rz

5 R'® Lo

Formula {il)
or a phammaceutically acceptable salt or prodrug thereof;
10 wherein R', R?, R®and R'? are as defined above.

In some embodiments of the compounds of formula (1), (1a), (ib), (ic) and (lil)
each R is H. In some embodiments each R'™ is independently an optionally
substituted C,-Cgalkyl. in some embodiments one R is H and the other is CH3. In

15 some embodiments one R' is H and the other R™ is H or optionally substituted C,-
Cealkyl.

In some embodiments of the compounds of formula (1), (la), (Ib), (Ic) and (lIl)
mis 1, one R" is H and X is a group of the formula:

w5

20 H



enbodi nents R10 is selected fromthe group consisting

of methyl, ethyl, propyl, isopropyl, and butyl. In

some enbodi ments R10 is selected fromthe group
mbms:ﬂaﬂ 15 of H, net hyl and et hyl . In SO%T/SG2008/000379
enbodi nents of the conpounds of the invention and
specifically the conpounds of formula (1), (la),

(Ib), (lc), (I1), (111) and (Mg R is selected from
the group consisting of H, Br, nethyl ethyl

I sopropyl, 8 di nmet hyl J) , buty 0.
| sodneymne e °‘§'“§1‘§j9frfm ﬁy’?nﬂ%ﬁy?" R ‘*1*5? Hy1“ '*birt‘y'ﬁ 0 and one R™ is
penty| Thiggroviied>cpmpoudnds saReforidpaients R is

sel ected fromthe group consisging of H nethyl and

ethyl. In some enbodi nents R R%is"H In sone
enbodi nents R is nethyl. In me enbodi nents Rl is
ethyl. In some enbodi mentsN ¥8 Br. 25 In sone

enbodi nents of the conpound he invention and
specifically the conpounds ormula (1), (la),
(Ib), (lc), (rr)y, (rrr) and (1IfV) Ris selected from

t he group WD 2009/ 045175 PCT/ 'OO§( 000379 17
consisting of H NHZ and N er 8 and RO are
as defined above. In sone Bis NI 12-In
sonme enbodi nents of the invention
and specifically th 5 dompounds ok (1), (la), (Ib),"
(re)y, (1), (ren) amjh(yj) R2 is sef\eTR d fromthe
group consisting of H~ cyano, opRiomally substituted
Cl-Cl2al kyl, optionally Su%ﬁ’iﬁ l{ d C2-Cl12 al kenyl,
optionally substituted C2- et'eroal kyl, optionally
substituted C3-Cl2 cycloal kyl, optionally

subst i t ut geh fhéarhacétith éé@éﬁfétﬂaadah)ﬂ'pro thereat, |y
substituted CB-Cl8 ar yI and optionally substituted
Cl-Cl8heteroaryl. 10 In sonme embodinments R2 is an

opt i onal | whereih&.iR2UR i B2 apa 8s defined atiowe. s ore

enbodi nents of R2 the opti onal I y substltut ed Ca- Cle
arvyl |sagro of thefo ‘é s ]
Rherei n p'M Pme,enpRdRRAs 8 Wscqog'ammdarﬂw '8'"&% gnd specifically
conserspdungs off fofulal(l). @a), Bb), @), (II)Snd1liY) B ix seldrtddlifom the group

d t §
BRI S RSO S AU, O g
AY ew&ac?wts Rapisi ealprlec T e pragp ée"w'nsa:fé m%frVke%W propy!,
opt iscpmbil.)ans byt i 1b strael er@Bodtiaed RY) imydelocteq fromiad gryup consisting

i1 tnggt@ii %‘ﬁ het er oal kyl , 20 optionally
substltut 2cycl oal kyl, optionally
substitut edC2- C12 heterocycl oal kyl ,

In some embodiments of the compounds of the invention and specifically the
compounds of formula (1), (1a), (Ib), (Ic), (), (1) and {IV) R' is selected from the group
consisting of H, Br, methyl, ethyl, isopropyl, propyl, 3,3-dimethyl-propyl, butyl, isobutyl,

20 3,3-dimethyl-butyl, 2-ethyl-butyl, pentyl, and hexyl. In some embodiments R' is
selected from the group consisting of H, methyl and ethyl. In some embodiments R

is H. In some embodiments R' is methyl. In some embodiments R' is ethyl. In some
embodiments R' is Br.

25 In some embodiments of the compounds of the invention and specifically the
compounds of formula (1}, (1a), {tb), (Ic), (1), (IN) and {1V} R® is selected from the group



optionally substituted C2-Cl2heterocycl oal kenyl,
optionally substitutedCa-Cla aryl, optionally
substituted Cl-Cl8heteroaryl, optionally substituted

@Q@éﬂlwl oxy, opt [ _onal | Yy substi t ut ed PCT/SG2008/000379
- Cl2al kenyl oxy, optionally substituted

C2- Cl2al kynyl oxy, optionally substituted

C2- C18het er oal kyl oxy, optionafzy substituted

C3-Cl2cycl oal kyl oxy, 25 optionally substituted

C3- Cl2cycl oal kenyl oxy, optionally substituted C2-
mzmsi;ﬁrtm«;fdﬂ.d\mzkayﬂ@;@l? WhAreio Raang Rs aissis; defjpedgbove. In some

C2- ehsbihaitorYis el kenyl oxy, optionally substituted
Ce-Cla aryl oxy, optionally substituted

Cl-Cl8heteroaryl oxy, optionally substituted Cl1-Cl12
al kyl ani nip soBREMbSBBENts St PoBRIEREIhe BERMRN awFpecifically the

EOR% bt Nof %B {16 f&?ﬁ ), (INRRERS RRNRRLLARD from the group
R Oniplgg, NR8 R§F$9 Oﬁﬁlﬁ%% nd acyl,: ere. Re
andeaRSisiecH s S RUPaA Bpal g C 8l Apyepaly Sbsiiiad Oz Co
PCT aifés) 0 8ptda A 7 SubstifiteBh € {Thaateroatiylo ugptiomally baubstituted  Cs-C.
uns u . i . }
o Uiy AR SRR Sl S b o
pheayl aggeptipnally sunstityted CuCebetenat- t here may be 1, 2,

18, 4 or 5 substituent groups. In sonme enbodi ments p

is 0, 1 or 2. In odi n‘h bs?uied(# SQUE In some

enbodi nen'f'ssmﬂeieg'bﬁa%gﬁfn s,so'fgr'#a\%;d3 %H%Henr% SO0 aqﬁi '?Ee _

opt ewbedinentssefti theraptienalGaibetitided Gi-Cie 8rvis g 8up oidhe fofpida:

formula: S~ \ -(R13)s 10 ywgerein RL3 is as defined

above; s is an integer selected fromthe group

consisting of 0, 1. 2, 3 a s [ IS an integer

selected fromthe group cofpsi sting of 1, 2, and 3. 15

In some enbodiments r is 1Nani#t he optional ly

substituted Ce-Ctsaryl is a "groyp of the fornula: \

I -(R73)s 20 wherein R' and s are as defined above,

In some evinoRin fdher infegprselactedframthe GrAuP SABItige of 0. 1. 2, 3, 4,

isubgtd g;uted C6-Ciearyl is a group of the fornula:

(R13~

each R" is independently selected from the group consisting of H, halogen,

OH, NO,, CN, NH,, optionally substituted C4-Cizalkyl, optionally substituted C;-Caz
alkenyt, optionally substituted C,-Cy.alkynyl, optionally substituted C-C, heteroalkyl,

20 optionally substituted C3-Cy,cycloalkyl, optionally substitutedC»-Cy; heterocycloalkyl,
optionally substituted C»-Cizheterocycloalkenyl, optionally substitutedCe-C1s _aryl.
optionally substituted C,-Cigheteroaryl, optionally substituted C,-Cyaalkyloxy,
optionally substituted C.-Ccalkenyloxy, optionally substituted C5-Czalkynyloxy,
optionally substituted C.-Cicheteroalkyloxy, optionally substituted C;-C-cycloalkyloxy,

25 optionally substituted C,-Cycycloalkenyloxy, optionally substituted Co-
Cizheterocycloalkyloxy, optionally substituted C»-Cyzheterocycloalkenyloxy, optionally
substituted Cg-Cqs aryloxy, opfionally substituted C;-Cysheteroaryloxy, optionally
substituted C;-Cy, alkylamino, SR®, SO3H, SO.NH,, SO,R®, SONH,, SOR®, COR®,
COOH, COOR®, CONR®R®, NRPCOR®, NRPCOOR®, NR'SO.R’, NR’CONR’R’,

30 NR®R®, and acyl;

where R? and R® are as defined above.



25 wherein R' and s are as defined above. WO

2009/ 045175 PCT/ SG2008/ 000379 19 In sone enbodi nents

woizBooate¢t ed fromthe group consisting of O'PC’-}-‘/'SG%@{)OOZ»'?!)
In some enbodinments s is 1. In sone enbodi nents

is 1. In sone enbodinents s is 2. 5 Each R13

substituent may be selected frgm any suitable

substituent In sonme enbodi nents each R13 is

|ndependently sel ected fromthe group consisting

H F, CH3 ThereoMgroupay, bearsubsiitpted ormupicherrtioqally smuted with

NHC%H%r mW@substW iEtRélpKengl-grduf i4 SubSRGBd then there
Co” R 2t 87 ety e oo eppipiepis # Bt o 2. i

f or rsging embpiiBgntp ISFhllsscpmwnmmeotsmp@ands of formul a
GV): 15 NH2 N2 AN NN NN " "N (R ohP Forrrula
(V) 20 or a pharnaceut cal |y acceptabl e

prodrug tnamagmbodigants gf "Fé%""%‘??&y béﬁ'tlé‘eﬁgﬁ'ﬁéiﬂwh'éa group of
abovte foMfl22009/ 045175 PCT/ SG008/ 000379 20 In sone
enbodi nents RL is H, éES is H RAis H R6is NH2, X

is (CH2)m wherein
formula: (R 3)

10 wherein R™ is as defined above;
$ is an integer selected from the group consisting of 0, 1, 2, 3 and 4;
r is an integer selected from the group consisting of 1, 2, and 3.

15
In some embodiments ris 1 and the optionally substituted Ce-Cizarylis a

group of the formula:
}‘S\ X
| (R13)
/

20 wherein R'? and s are as defined above.

In some embodiments r is 2 and the optionally subslituted C¢-Ciaaryl is a
group of the formula:

25
wherein R'® and s are as defined above.



P 5 This provides conmpounds of formula (Va): ~NH2

N "NNN NNNP ORoO~01-~73NJ\ R Formula

(Va) or a pharmaceutically acceptable salt or prodrug

10 wherein R1S, Rt0 and p are as '

(E%O%‘Isiln sonme enbodi nents of the con‘poundsd%(;ﬂmosmosw

formula (1), (la), (Ib), (lc), (1), (1I1) and (1V)

R2 is selected fromthe groupgconsi sting of cyano,

optionally substituted Cl- 15 Cl12 al kyl, and

optionally substituted C2-Cl2het eroal kyI In sone

embodi nerib somé embasimentpeissdiscted frém thewgraup(copsisting &)0, 1, and 2.

(l bl)n'sokbce]nbo& nbets s 1.! Dn sofB Grribbdfneftd s isS1. SRl Bk @EnbbdinBAts s
roup consisting of nmethyl, ethyl, isopropyl,

pro'p b, , 3,3-dinethyl-propyl, butyl, sec-butyl,

|sobutyl 3, 3-di net hyl - but yl , 2 et hyl - but yl , pentyl

0 hexyl ,Ealgng u,,rsﬁtngmqggyy{,s s éfﬁa?%g\?%%m&ébsﬁﬁem In

he conpounds % So ) p
(1 |so)ne emipdimen)s qagh RS Iarndespﬂﬂﬂ Msplyctg%@m“m ip consisting o
met RYE, CHLO R, Dia,, foN,rotR; COeH0N8, BiHh INBCOCH;, NHSO,CH,,

oﬁgé%%g_glo 79 21 RR2 R20 21 wherein R20, R21
B i ndependently selected fromthe
group 5 consisting of H d, Br, F, O4 NO2, CN,

1NH2, opt ilﬁg,éhlekn%wﬁnhht& ' gl rﬁhﬁ@%ahkw H, RORINIBNA YCH;)m
substitute 2het er ogl ky tional Iy substituted

C3- \@mw%&w 'S%%??Po He stituted

C2- C12het erocycl oal kyl, opt al |y substituted

Ce-C, 3aryl, and opti onal |y gubstituted

Cl- Cl8heteroaryl; or any t nore of R20, R21 and
R22 when taken together he carbon atomto

whi ch they are attached foMrNgX 1cycl ic noiety.
R™),

o

This provides compounds of formula (V).
15

NH,

(R13)p
Formula (V)
20 or a pharmaceutically acceptable salt or prodrug thereof;

wherein R' and p are as defined above.



10 In some enbodi mrents each R20, R2' and R22 is
i ndependently selected fromthe group consisting of
H d, Br, F, OH N2, CN, NH2, nethyl, ethyl,
woamplossi7d sopropyl, butyl, pentyl, methoxyneroys2008/000379
2- met hoxyet hyl , 3- net hoxypropyl, 2- ethoxyethyl,
3- et hoxypropyl, am nonethyl, 2-am noethyl,
3-am nopropyl, 4-am nobutyl, 286 5 am nopentyl,
met hyl ami nonet hyl, 2- nethylaninoethyl
2 ML RaB b hmtin T i TR ¥, Rt o X i ot
2- etwWmgletith RO BRYR? is 3-graaip bithafarmaar opyl ,
4- et hyl am nobut yl , . 5-ethy|aminopenty|,
di met hyl am nonet hyl, 2- di metjhyl am noet hyl ,
3-di net hyl am nopr opyl, 4-di | am nobutyl, 5-
di met hyl am nopentyl, di et hyl arn| nonet hyl ,
2-di et hyl am noet hyl, 3-di efayhah nopr opyl 20
4-di et hyl am nobutyl and 5-di )ﬁ?)anlnopentyl In sone
embodi nents R2 is optionally substituted
C3-Cl2cycloal kyl. In sone enbodinments R2 is sel ected
fromthe &g&h? ropyl,
éyclobuty?ﬁgg Fopen B+ﬂ§ng%gﬁmf§ﬁgxyl In sone
enbodi ments R2 is cyclopr@Byl. 25 In sone enbodi ments
R2 is optionally substitujed C2-Cl2het erocycl oal kyl .
In sonme enbodi nents R2 N ected fromthe group
consi sting of optional|y supsti tuted
pyrrolidin-1-yl, optionak]#”substituted
pyrrolidin-2-yl, optionallJy 30 substituted
pyrrolidin-3-yl, optional substituted
di oxol ane-2-yl, optiona§Ty ituted
di oxol ane-3-yl, optionaly ubs§>tuted
tetrahydrofuran- i efna substituted

[ tuted

t etrahydrof uran-3-yl ,| opti onal
pi peri di ne- 1- ylp\Q%;Jonally su
pi peridine-2-yl, optionally Ribskie
pi peridine-3-yl, optionally substitutéd piperidine W
2009/ 045175 PCT/ SG2008/ 000=%4@ula¥a)4- Y! , optional l'y
substi tuted norpholine-2-yl, optlonally substituted
nor phol i ne- 3-yl, optlonally substi tuted

1,4, di oxobmmaﬁngdeutlcawa'ommtilwsadiubywmwthe@oﬁ

fohi onor phol i ne- 2-yl, optionally substituted
thlonnrphollne , na substituted

t hi omor ph¥PeTRiE- R ¥ él‘u angg “b“r#irxe;? a@ﬂ‘ﬁ’st i tuted

pi perazine-1-yl and optlonally substituted

pi per azi ng; gg%gbzélegbgﬂ}ngnégﬂﬁe BARhdERRlofmi ), 08} LONAY] 00, (1)

substitute eterocycl oa

f r orang [G¥) Br @lﬂgleggq] g'plgtﬂpqq%rogﬁ mnaiﬁ%g Rf gyano opﬂona]ciy smﬁ:sf:tuted Cs-
15  Cizalkyl, and optionally substituted C-Cszheteroalkyl.

In some embodiments of the compounds of formula (1), (1a), {Ib), (Ic}, (I1), (1)
and (IV) R? is selected from the group consisting of methyl, ethyl, isopropyl, propyl, ,
3,3-dimethyl-propyl, butyl, sec-butyl, isobutyl, 3,3-dimethyl-butyl, 2-ethyl-butyl, pentyl,

20  hexyl, heptyl, and octyl.

In some embodiments of the compounds of formula (1}, (1a), (Ib}. (Ic), (11}, {IN)
and (IV) R? s an optionally substituted methyl group of the formula:



N~R23 v \v~ | -1Rz3 10 wherein Rte' is independently
sel ected fromthe group consisting of H optionally
substituted Cl-Cl2al kyl, optionally substituted
wexadodealisenyl , optionally substituted C2- Clzaldc2oe8000379
optionally substituted C2-Cl2heteroal kyl, optionally
substituted C3-C, 2cydoal kyl, optionally substituted
C3-Cl2cycl oal kenyl, optional 124 15 substituted

C2- Cl2het erocycl oal kyl , optionally substituted

C2- Cl2het erocydoal kenyl, optionally substituted
C6-Cl earyl, optionally substituted Cl-C, Bheteroaryl,
optionally substituted Cl-Mg2al kyl oxy, optionally
substituted C2-Cl2al kenyl o optionally substituted
C2- Cl2al kynyl oxy, optionall ituted

C2- A ohet er oal kyl oxy, optigenably substituted

C3- C, 2cycl oal kyl oxy, opti onal substituted

C3- Cl2cycl oal kenyl oxy, 20 optionally substituted

C2- C, Zhet graeaifs R@akh Q)Ry% arQQEérpiﬂééprdeﬁHSbﬁlédddtf@% the group
C2-C12 heteroc cl oal o% Otlonalystt}d88|l
£6- creisting ?fx'?,c G 5-n9|"l Oz, 58+ NHe,rQpyonally substitited Ci-Cizalky
C/ e&ﬂbﬁdnpaewsmaged GQChzma’ohlnySldpMnallwtsausmuted Cy-CrCycloalkyl,

HARDI AR cEEREERRnF Tfy Efo 5
25 eptiohallg SMWF@@W%B”GMI%@HYW@@%P%@Oﬁ?q e when

ar Oﬁﬂeﬁiﬁheﬂmﬂ the@hrbbh atoMié whiBithey are ahiadhid fotre d cyclic moiety.
Cl-C12 optionally substituted Cz-Cl2al kenyl ,

Bptionally substituted C2- Cl%oal k{nyl optional |y
subst i t ut ed soheCmtindimenisaaarly IR”, &5{ pshBf?| iy independently selected

su b@rg u;ﬁ;m%l?f@’& |F{3le “Bf: F, OR} NOJ @N Ntl-é UrRethyl, t%l_ﬁ;ﬂz(.bropyl
cycl oal ke i ona e -

het @PUE'%/)’&I BHkaPg"%pf#eg??va“éu t?:'PT?[F IC% %E&V%OPV’ 2-

het %wwhahbﬂamviopyl ahﬂnaupnthybﬁsam-qoeﬁubgamtngprew 4-aminobutyl,

gB glﬁﬁﬁ Iarhq t%rhlmtlbfy H'Eﬁfg riiHo8yi, 3-methy1ammopropyl 4
WO 2009/ 045175 PCT/ S 08/
23 mﬁthslemomo&r%h&ﬂ%mm@"%'pt?BH%N’ %»8 ? ?‘M‘?E‘ ethyl, 3-
C2- gihyphrain6prersy, Ch-emylkiyiinobutyl,0 Beettyaméebenty. e dimfethglamingmethyl, 2-

groH%e&gg%ln%é&ﬂg of gdﬁﬁb%yl : oyl - 4%thy’l3an%:‘ib%uei n s

nbodi
sel @wwammemm%ed'ﬁhww"m@)ﬁ?g%nﬁ?‘ﬁév'i‘i?'”%‘“y' gighyianyiopropy.

2600k thyihRinbbutflaRe SarhyRinmepsraylR24 i s sel ected from
the group consisting of H,

In some embodiments R? is optionally substituted C,-Cqzcycloalkyl. In
some embodiments R? is selected from the group consisting of cyclopropyl,
cyclobutyl, cyclopehtyl and cyclohexyl. In some embodiments RZis cyclopropyl.

25
In some embodiments R? is optionally substituted C,-Ci2heterocycloalkyl.

In some embodiments R? is selected from the group consisting of

optionally substituted pyrrolidin-1-yl, optionally substituted pyrrolidin-2-yl, optionaily

30 substituted pyrrolidin-3-yl, optionally substituted dioxolane-2-yl, optionally substituted
dioxolane-3-yl, optionally substituted tetrahydrofuran-2-yl, optionally - substituted
tetrahydrofuran-3-yl, optionally substituted piperidine-1-yi, optionally substituted
piperidine-2-yl, optionally substituted piperidine-3-yl, optionally substituted piperidine-



optionally substituted Cl1-C, zal kyl, optionally
substituted C6-C, 6aryl, and optionally substituted

C - Cl6heteroaryl. In sone enbodinments R24 is G -C6

al kyl . I n sone enbodinents R2 is an optional

@98&‘{9401‘5[}F%d C2-C, heteroal kyl 15 group. In k}éwéczoosmoosw
enbodi nents the C2-Cl2 heteroal kyl group is sel ected
fromthe group consisting of2 ydr oxyC, - C6al kyl ,

G - Coal kyl oxyCl- Ceal kyl , am noC, - Céal kyl, C, -

C6al kyl am noC, - Céal kyl , and

di ( Glyt, Chisubkany )sapitnasal nofsmbknel2-yi, Exmiondiig ssubtityted snaheline-3-yl,

val ues o S - eroa ' . ine-2-vi
1Sy e SRt Bl i 2.
hy dioptignalyt substiteted thismarohalife-3-yineptienally rubsifyted thiomorpholine-4-yi,
2- ”%hﬁ%éwﬁubé{#uteé’piﬁé?aﬁfﬁthﬂ ANPEpBYAIly siubsaiulea sipetaliyé-2-yi.

3- et hoxypropyl,. am nonmethyi, 2-am noethyl, 3-

am nopropyl, 4-ami nobutyl, 5 ami nopentyl,

met hyl am nomedrhe lembadimentis yihe optivoaityhsubstituted C-Cqzheterocycloalkyl
3- L A i gt nobut ylI ,

5. ol R ke e el Bh g E v 2.

et hyl am noet hyl , 3-ethyl am nopr opyl ,

4- et hyl am nobgt - et hyl am nopent yl ,
di met hyl am hyl \ 2-di net hyl am néet Ryl ,
3-di net hyl ari nw 4,25 dPfet Ay am nobut Vil |

5- di net hyl am no Y1, d¥ethyl ani nonet kyl , N,
2-di et hyl am noet hyl ,  3-di et hyl anmi nopr opy¥; R2
4- di et hyl am nobutyl and 5-di et hyl am nopentyl. In sone

¥nbodi nents R2 is COOR6 wherein R6 is as defined
above. | nwhereineR% rip) dnfienendentyrselacted drammahe, gEpuRgeongisting of H,
Cl- legtﬁ‘lE lsubsﬁ&@ﬁpbﬁ&%filysl,gbﬂigﬁéllg%ub_btﬂhtéd SOC tameayl, optionally
i ncl ude nd t | -
00SHIIERS xR 8Tt o sUEule e S e P S
R2 issbsBMEBRS-Cuhwsioalkyl, cxptitnas sabsiitute! iGs-Ci.Cycloatkenyl, optionally
h”d%ﬁﬁs%%t by csrdisetyR@aik0 ?Etfohﬁligétﬁbtﬂutﬁd) GSics fheeepdoalkenyl,

optional |y substituted Cl2al kyl, optignally .
sub&pliqnalyegHtetuted ﬁré&ﬁ’?ﬁ‘l oPligpAlly &HE?“F&“SESQF*‘%%’P%% optionally
C2- Guisitukedn y&,;C atiytoky) n aptignaliyu bsbitituled: dC2-Crzalkenyloxy,  optionally
C2- G I oAbl subsfsibd (oS Meteroalkyloxy, optionally
C3- 8"%%%02&?'5’” Ig’%to?%ﬁal"l y sugg%i ‘{l 'ﬂtgg orea yoxly lkenylo
C3- @!%‘%"oa@k 'ﬂW?a'M?’iyonﬁPtI"ga"é(u PiIec g Ceyorcycloalkenyloxy,
112 lpptidanc ysubstaltiy | C-Opbéteroaichbyikyaxps toptionalyl substituted Co-Crz
C2- Gl i le818ld, Mryloxy, optionally substituted Ci-
subst %foﬁﬁg%%x@’ggé@ﬁwlgﬁlﬁ%ﬁlg a|‘”?é§/y O;E(J bospt t%na X sugzsl uSeORzl
C1- Cbmterasryieey.y (optiqsalResubsitptedy Gufari¥apeg. ¢ %;Shh re -
Wi t [0,RY, SONRIERE, GORYM, CORPHEpOoH; 0aRrY sk @DNRER , or m an
optionally substituted cyclic noiety; In sone
enbodi nents where I'-2225 is CONRBRO then Re and R9 are
wach i ndepirifeand §” deindeneadpntly stiediaddragt thg group consisting of H,
ch n?pﬁ&riaﬁk? sthstifdledlcﬂ;i—@meIﬂivFl\;gbbtionﬁ@- §iibatitatye | ©AC daenylanplionally

-C e . es o r ) tAl ionall
i ncIsHB%E%\I}—@@%TQ: oﬂtgnﬂ%\l%gg%fuopr odp’y@?gegeg%lkyl' oPtfona y
CONidpbsdituped, Ca-Crocycloalkyl, optionally substituted 1-CqaCycloalkenyl, optionally
substituted Co-Cs» heterocycloalkyl, optionally substituted C,-Cy, heterocycloalkenyl,

30 optionally substituted Cs-Cysaryl, and optionally substituted C,-Cgheteroaryl.



In sone enbodi nents where R2 is CONRBRO then R8 and

RO when taken together with the atons to which they
are attached forma cyclic noiety. Exanples of R?
WRHANUSES this type include: 20 NN V O RFCIHENB{003P
Wherein R26 is independently selected fromthe group
consisting of H optionall yzéubst ituted G -Cl2al kyl,
optionally substituted C2-Ci kenyl, optionally WO
2009/ 045175 PCT/ S&G200S/ 000379 25 substituted

C2- C, 2al ki{nytime apbodimiértd Mhe WpGidrialylsGisktituted C,-Cyzheterocycloalkyl

C2- C, Zhet er ga |, optionall substituted
CS-Qf?%S?&B'S‘? r"?/m %‘69&8&8?’?5;‘? 90 ¢ ut ed

C3-C, ZCycl oal kenyl , optionally substituted

C2- C, 2het erQcycl oal kyl, optional Iy substitutedC2-Cl12

het er ocycl kenyl, optionally substitu{ed

C6-C, earyl, optionally substituted , € eroaryl,
optionally 5 fsubstytuted C, arld 2al kyl gxy, opfionally
substituted - C, Qr‘k-aa?yl oxy, optionglly bstituted

C2- C, 2al kynyl oxy, optionally substitut \Rza
C2- C, ohet eroal kyl oxy, optionally substituted
€3- C, 2cyc|wiwrdiyRBisas deftedahave. y substi t ut ed

C3-C, 2cycl oal kenyl oxy, optionally substituted
CZ- C, 2het erocycl oal kyl o

XY.,.Qpti ona substituted .
G- Gl hdb ete, Eroaeamy sy soBAed ity Sty dpivnipa gt H
Ce- €pRYradd@OOR*pt i onal |y substituted C, 10
C, eheteroaryl oxy, optionally substituted C, -Cl2
al kyl am no, H, SG2NR27R2B,, SO2R 27, SONR27R21,
I60R27, CdRapMe cinqdimentsFB7 | is felpclegnie fggrown, cpnssting of H,
ando,j‘ﬁa&ny%ubslidmﬁH coenalky, :s;ftioﬁﬂyednb_ﬁmmm td@ewgw;qnldkoplﬁonally
consi st.i ng .0 opt i on . al kyl ,
opt?”&ﬁ@?‘ﬁ@cgéﬁﬁ‘{t‘?%’ﬁeh‘ s@%ﬁ%ﬁﬁ'ﬁ%ﬁ%ﬁ%g{ |é%oar= Ty 15
substituted CrC 2al kynyl, optionally substituted
g- g ghet lem Q,lﬁtllé)’émboﬂﬁ_feh@rﬁql isYarS bithally Wubslituted Co-Cy heteroalkyl
-C,2cycl oa _optional Ly substit
1. oty 608 U T S ek Bk sotocses rap the group
het emeistingl @kl hygroxy@stsalsyial G CsliioxyCr-Giatil. Comigg@r-Cealkyl, Ci-
gretcé%g(?lﬁﬁnggl—g&%ﬂ _an% gﬁllfﬂ-@gmty)')%fnitﬁémgjgélmt €&kamples of possible
, y [ 1tu
C, - alusse o, ggr g7 . %Zg‘zl NEZ%??B‘Y'ZHB‘B%J%O‘WF?“@"‘?% hydroxyethyl,
sel lnetraxgpropyb mhydnaexybutyu hydroneestyti retbdymethily |2-metequygthyl, 3-
24 S CRaABpropfl! Pbowmnd -SRI CBKhomdl GRERERY 3
2 TR RGHTeR, ARSI, 1 ATy OBeBt: s nomE iR 2gpetryipminoethy,
di nBiveyHylalinbyropyl, 2-eéthyldmibatiug, 5-mpetyiaptinoppetyit etaylamigomethyl, 2-
hexyihyiadiGehn, %‘-:étlwla’mir?dbﬁ:rb% 4-ethylaminobutyl,  5-ethylaminopentyl,
dimethylaminomethyl, 2-dimethylaminoethyl, 3-dimethylaminopropyl, 4-
25  dimethylaminobutyl, 5-dimethylaminopenty!, diethylaminomethyl, 2-diethy|amiqoethyi,

3-diethylaminopropyl, 4-diethylaminobutyl and 5-diethylaminopentyt.

In some embodiments R? is COOR® wherein R® is as defined above. In
some embodiments R? is COOR? and R® is Cy-Czalkyl. Examples of groups of this
30 type include COOCH;, COOCH;CH; and the like.



met hoxynet hyl , but oxynet hyl, t-butoxynethy and
tetrahydrofuran-3-yl, 25 Many if not all of the

vari abl es di scussed above nay be optionally
wolbmboissised. | f the variable is optionally PCT/SG2008/000379
substituted then in sone enbodi nents each optiona
substituent is independently selected fromthe group
consi sting of hal ogen, =0, =S24- CN, -NO2, -CF3,

- OCF3, al kyl, al kenyl, al kynyl, hal oal kyl,

hal oal k |, hal oal k |, 30 h | kyl .. ® is
c?c?galEgﬁyﬁ?mgéggFﬂ%G%Fo§?R§lSgﬁéﬁgr%%§%T3%?&3?;FX3 R

ar y lindepdrabstiyostlected ey kheagrioyp abrls;shng of H, optionally substituted Cs-
het “:‘Cré;g[iilc' grlc?(l\awygb h§t@12 a k H@ﬁ%lly ﬁfh‘éﬁt@l’e!ﬂ%ycuaikynyi

cycl e eroc o al
ar y|oaisdngh‘yy|subﬂ|§{tqq cﬁ;r('i“hg}emwu optlonally substltuted Cs-Cycycloalkyl,

Gycly EﬁJnK heslﬁfsﬁaiehyl ,caftﬁicﬁﬂmgeaylpal siyiohailyer oabitiftiled  Cr-

ﬁ;é&i‘ﬁ%{ﬁ%ﬁ‘lﬂ aYKgE kf)’ptg’f? oar |ttﬁé<oe ?zzlb Nétggéwlgﬁli?éwl. optionally

al k plisstiyptedCh-Cakhryly bnd tmltlmlbsth@med §c9@h%rpwu or
al kyl oxyaryl, aIkonxyheteroaryI aIkonxycarbonyI

al kyl am no arbop , alke ony,

cydoal kyl Band Gevben,ekes 8detaersi, s 3558 S Wiyt gpp attached
Y C lfcrml daplidraky/substitited cyc!;cahmav kyl oxy,

het er ocycl oal kenyl oxy, aryl oxy, phenoxy, benzyl oxy,

het er oaryl oxy, aryl al kyl ox 3 ami.n

acyl ani no, ImemeamRgdimentswierg R {3 CO&% ?oﬁ?’r‘n&nahg R® are each
sul fld(ﬁidéfﬂ@?\t@%eieﬁtdh fromthe gralik gorsistiigoofH, Cr-85 3k LUTC#Ga picloalkyl

o ALl ol o A o gy comencrn

15C( CONBRycIgHrorg), mmcoatlmm R, =NR) NRR', NRR,
NRC(=0) R, NRC(=0) ORb, NRC(=0) NRbR NRC( = NR) NR R,

acyl, wner B Sozrﬂg%%@ﬁﬁw% CHIR g SL %, i e

s eI eafeter Mtottle ptomsde wligh thmare@mred forrg a@ffc"HmmeW 'Eximples of
: %&%ﬁcl Eg!,f,t ihpéihélad: oal kyl, Crd 2al kenyl ,
yny 1- Clo heteroalkyl C3-C120yc|oalky|,
%B ClchcIoaIkenyI Cl1- CtheterocycIoaIkyI Cl-C12
heterocycloalkenyl, Cr-daaryl, C1-d pheteroaryl and
acyl, or a or nore of R, Rb, Rand Rd, mhen

taken tog Wi the atonms to whi t he
attachedoform het enocyclic ring*syst mﬁth

12 ring atons. |15 Alt¢rnatively, two adj gcent
optional ; subst&tueni® may, when taken tagetherNn_wWth
the atonms to whic hey are attached, form cyéT?gﬁ
noi ety such as an optionally substituted CrCl2

cycl oal kyl noiety or an optionally substituted C2-Cl2
het erocycl oal kyl noi ety.

Wherein R?® is independently selected from the group consisting of H,
optionally substituted Ci-Cizalkyl, optionally substituted C,-Cialkenyl, optionally



20 I'n sone enbodi nents each optional substituent is
i ndependently selected fromthe group consisting of:

wo 2deb0asBfs =0, =S, -CN, -NO2, alkyl, al kenylpcrisc2008000379
het eroal kyl, hal oal kyl, al kynyl, aryl, cycl oal kyl,

het erocycl oal kyl , heteroaryl, hydroxy, hydroxyal kyl,

al koxy, al kyl am no, am noal ky25 acyl am no, phenoxy,

al koxyal kyl, benzyloxy, 25 alkylsul fonyl,

aryl sul fonyl am nosul fonyl , -C(0O) ORa, SH,, and.

ar y Bubstitited o - Carafieyen’ ne?ﬂ“%klaé‘éc ﬁ“t@ﬂ%“eﬂ n eﬁz'%‘ﬂi E‘?fqap‘l&'e npetionally
| s sisdepes dept).yycalkgc toptibnafiyr @obstitutedg ICo-Crcyctmatkersd,i npfionally

snllbstn%d gzc?heq)?r?cdgoall-&?#ﬂgﬁﬂil subgtrtdt%dd‘- h&FJIol?)X:'loalkenyl
2 epﬂgﬂnalbr%ﬁyltme@ Cg-Cariafyh t aplipnafiy @plggtltueegu{.‘.y&ahegqgoaryl optionally

Esge?l%ﬂsﬂthted363-ﬂ§gamﬂbﬁ%{| Zﬁﬁwﬂmiy sabdtitdied bﬂ-@,\_/dlkenﬁeiyt y bptionally
pheﬁ'ﬂH }{tulﬁaé'? -é/ ﬁ&ﬁ ’eﬂ%t%ﬂ lly h%’g?q@iﬁf’ %(Effo tg oalkﬂog&ygphonally

t r i Sdbstitoled medsih2oygloalkylon x yoptiamally mesubsfilutade d%ﬁycvcbﬁlkeﬂyloxv.
addbﬁtioﬁéllyt %ut?s‘ﬁ{ﬁwf@zsc QfeteF&;waHu@lolxy to'BﬁmﬁWO OflbSIRASS C,-Cy

di scl osed are al 35 d r maceut
accBgergpycloalkenyjoxy. %H%{P%%@aﬂtvtecgpp §w§@@é\bt°a‘tﬂ" ly"sBbetlutea c-
1D ORigHetarparyifxy? @PBInAMSLBSHItRET /CSC20ABADDESE FO SBHRTR?®, SO,R”,

PhagBRRERE SGRF oSt YR Ico mgwaémaﬁﬂ

pharmaceutical |'y act'ive metabol'ites of
conmpounds, and pharmaceutically accept abI e sal ts of
such et aduch Rf’esmd RFhis uildwafdfehtﬁrﬁ.:efdcﬂd froml the geug consisting of H,

ph a{)ﬂgnéﬁiﬁt L utgé) r@‘iﬁza‘id hd}tlblﬂl‘ﬁ)é us@b&ﬂ,t?d > Cczgﬂpr% lngptlonally

1@ ar subgtityted)i ICu&malkmvl @k&qrplise ngubsfityted ﬁ;rﬁmetpfoalgxiec?phonally
t heg i3ty | @PCQ’!y@MhIE*ﬁS oﬁhoﬁEltyh QGbstiuteld NBi-0i.¢yiclo@lkehyl, optionally

t Ki {
0 Chibaed oL e PL S Rl8 Gtk BRheny,
or eptionailp bmstntuted ICeGhsant, and opineally suhstituted Gir-Caheteroary!.
thereof and a P13 kinase or a fragrrent or a con‘pl ex

t her eof or fun i,onal ﬁ\fﬁal ean pﬁreof th £ methvl
bt hod i B ISB’BPr? SE‘B?E ﬁq} piested e gipip.onsigiing of methy!,
f r agthpnt :sopronyl),n‘pblwyl.t h 8 Belivhetind-prmpyiu n cydopreal!, cyclopentyl 3
equm&ap e'B Jntwrsefoné&ﬂ/metﬁﬁcy%ﬁ&@r (bﬁbyu tJagb e ‘iééb

f ect amoun ound i nvent
Thed 'E‘Sﬁiﬂdﬁ'%sz(ﬁ"@tp‘!%'ed’egg'r eP??t'ﬁﬂ)V'aéle")ﬂl r'@B'l‘;’* y°°§’ﬂ’d cyano,
sol mkthogmetigicbltoxyamihyl, Fnliegmbtby and fetralydpiiean-Syl,
ragnment thereof to inhibit biological activity.
wever, it is understood that the conpound

al so aCtMaé‘U |f|ngh§ltofﬁ1§rvtap%q1qs)plsehssgg apcg(ewgepﬂtm'\alm%gbstltuted
i NVBltiee dariablet i eppdramp Babisiits@t i then pr Suhess embddinmants &achasptional

co- I.Slﬁ:‘)%ﬁt&?én? isi i%lpé'r%%nilyos%ie&ed from the group consisting of halogen, =0, =S, -
CN, -NO,, -CFa, -OCF,, alkyl, alkenyl, alkynyl, haloalkyl, haloalkenyl, haloalkynyl,
30 heteroalkyl, cycloalkyl, cycloalkenyl, heterocycloalkyl, heterocycloalkenyl, aryl,
heteroaryl, cycloalkylalkyl, heterocycloalkylalkyl, heteroarylalkyl,  arylalkyl,
cycloalkylalkenyl, heterocycloalkylalkenyl, arylalkenyl, heteroarylalkenyl,
cycloalkylheteroalkyl, heterocycloalkylheteroalkyl, arylheteroalkyl,
heteroarylheteroalkyl, hydroxy, hydroxyalkyl, alkyloxy, alkyloxyalkyl,
35  alkyloxycycloalkyl,  alkyloxyheterocycloalkyl,  alkyloxyaryl,  alkyloxyheteroaryl,
alkyloxycarbony!, alkylaminocarbonyl, alkenyloxy, alkynyloxy, cycloalkyloxy,



20 species (such as zinc and calcium, lipids (such
as phosphatidyl serine), and diacylglycerols. In sone
enbodi ments the protein kinase is a serine/threonine
rotein kinase or a fragnment or a conplex th
HON4SIBnal equi val ent ?hereof. In sgprre 25" PELSHos0379
enbodi ments the serine/threonine protein kinase or a
fragnment or conpl ex thereof % an nTOR protein kinase
or a fragnent thereof, or | ex thereof or a
functi onal equivalent thereof In sone enbodi nents

the f‘?é”n IkQﬁ;/l&xl}r %r&@ci@él@lcﬁ? ﬁoétl&-nylﬁmloﬂy‘ ghenoxy,

fra t or lex'th

.on
equPenavent ftef?éqii@équ, ' lﬁgflog%rﬂgmré%%lgf %cylﬁmmo aminoalkyt,
pr OhGlamirlol nasioniismiaoc,P18ulfitylamine, osulianyly aglhﬁfiwfowher%mfony'

%‘m%?!ﬂ&laﬁ?f sHﬂﬁ;Fl %%/lsg(rnﬁ J&El%bloé}ﬁihos%ﬁrwy@hadml -C(=0)OH, -

the P13 b
ﬁra@ﬁﬁ&ﬁﬁ th'éi(éBPRor &ONB f ﬁﬁ‘é\'w 'oregiﬁj%l ondfR R
equm&t{eoynbt hametb)onbsnaﬁc(ed)mm NRIGKNBHNB Ry HG1SOR".-SR?,

cauroah Onh SRR e Dy B an7e | o

PCT/ SG2008/ 000379 28 I n one enbodi nent of the nethod

eXpOS' ng \Krﬁlﬁ?lﬁ’ﬁe er R”MdeR‘p&r@teﬁd:rﬂmdéﬁeﬁmﬁ Sdlectedt ftdnethe group
nrpoun I ncl u S n t

orRatoneg, A b AL Gty S chaRBRN ¢, orco

5 |ﬂema%ﬂercafﬁiﬁmlbleﬂlkyasMWGYMIKIBFWerﬁﬂ%d‘BEfW‘%' Ci-Ca

the,ug oaikey? RG] 1-Cé %rda’iw Rk 128y, 6rChnyltWo bxi hore of R?,

Ki
o5 A R e e ot o {0 e Bnghedm <

f r ageembydis rig systemiwitk 3tdné2 dgfatwws.a  f unct i onal
ng val ent thereof and a P13 ki nase or a fragrrent or
npl ex thereof or a functional "%H val e

t her eof Altpratively, o adiprsat PRIRPE SURIYSPLS: RaYy “’&?’h%"é’ fogether
a S Qkth He/ddmhs0 Whith trwyeteanckemm a cgelicandietygyick As awpptignally

Iex E (%g Fﬁcﬂ,a[ NCh; h Wi Gptdaly (HBLRALd Co-Cr

e ser reoni ne ‘protein
ki nasferoovcmlkfllﬂwmnt or conpl ex thereof is an nlOR
Jfrotein kinase or a fragnent thereof, or a conpl ex

o SRl o LB ity e

sone enbo reoni ne r ot el Ki nas
i s froah@ROQIroar ocmsrfsl:rggﬂd-‘m()l & DS SN ¢  alsyl @Jkeny. heteroalkyl

funghiQRA! anGR 3] GRibalkyl SeRPdoyclbdikyh GaRRrcay Ggdromn hysiroxyalkyl,

t he rote| n ki nase i.s P13 ki nase or f
t he@ FV'%{“'E%W&?H'H%JF'"HP aPF] n@t £In F . benzyioxy,
3qU|alkalhlmohyl tangsutfaryl, aminoswionyl.e HEIBRIMENCH, §Hea¢dla.9y‘

In some embodiments each optional substituent is independently selected
from the group consisting of: F, Br, Cl, =0, =8, -CN methyl, trifluoro-methyl, ethyl,
2,2,2-trifluoroethyl, isopropyl, propyl, 2-ethyl-propyl, 3,3-dimethyi-propyl, butyl,

30  isobutyl, 3,3-dimethyl-butyl, 2-ethyl-butyl, pentyl, 2-methyl-pentyl, pent-4-enyl, hexyl,
heptyl, octyl, phenyl, NHz, -NO,, phenoxy, hydroxy, methoxy, trifluoro-methoxy,
ethoxy, and methylenedioxy.

In addition to compounds of Formula 1, the embodiments disclosed are also
35 directed to pharmaceutically acceptable satts, pharmaceutically acceptable N-oxides,



20 kinase or a fragnment thereof or a conplex thereof

or a functional equivalent thereof, is a class | P13K
W6 2wbolisaeyrent thereof or a conpl ex thereof opCcHsSG2008/000379
functional equivalent thereof. In an even further ‘
aspect the invention provides a nethod of treating or

25 preventing a condition in azmamal in which
inhibition of one or nore protein kinase(s) selected
fromthe group consisting of a seri ne/thr oni_ne

pr OPE?W%P%%Q agpepiable; profiigs, ¢ ang, Pharmpacay 19xs gisfavgites of
a f 1¢0ed ¢ompalindsfand\phbremateutibsliy eafepanld sattslél&uch imedebelites. a
fragnent or a conplex thereof or a functional

equi val ent thereof, prevents, inhibits or

amel i or at 8k dnvealianonler)yelales Ho shappasawicalgGorprositions including a
GONGhhpslhd 4fNRe RbRRA WithCh WHhmticsiflicalyl Nictdptdblentarder, difuent or
a therapeutically effective anount of a conmpound of

the &Mt i on. In sone enbodi ments the protein kinase

Is a serine/threonine protein kinase or a fragment

or a Co”p'rteé riRer Sébgct%e RveiiBE h¥iaad a MrE#hadcdi @ftibiting a protein
t her eof n sone nbodi nents the se eétﬁe/thre

or ofBRF RAIPEIRIETRR the 9rPUR cDREUNG,of casnaLrepnias Bipfei Knape or a
RN Wagiientioph edriplés thereef ooa ftmcﬁonalgaqantlerlt trereoband aPi3inase or a

PC W@ﬁ%@f%%@@@%ﬁh%&y g Itfdv 5 %\Ié% 2{9%5 WeSmethod including

eanmme'ﬁt ibe preteigekinase) o efasrnﬁ@t B GereRlex fhe 2 ja functional
MT ORfalivaAMnt thekdoPSHERI o-fHictof(B) threof td Aresfieotive @moant of a compound of
fun ti.onal. equival ent thereof. In sone enbodi nents

t he rﬂarB‘fé'?{" ki nase is a P13 kinase or a fragment

Bhereof 5 or a conplex thereof or a functional

EQU| val entrhd fﬁrﬁﬁgﬁﬂﬁdst du%blo%%r@iﬂh@l a¥EdlicGtyt 41 sBIbF on the kinase
I nase or a fragmen er
af W%ﬁép ograaﬂ/grl faq{nere:ﬁﬁq,r%@fto |n|'| él?gglogf:(aégg%iiyegﬁ!&@er it is

or andersigobthat thén eoramiundsy may lempdt @k least @adially agy coffactors that are
funﬁ'&bﬂ&f‘lm QU preRbKRfiatioh HR6cREd. - KhBwnh Rin&&dTBo-factors include ionic

mentsthe condi tion
Bt SORGHEn (S9oR (7S 208 Ao TR dgtieh B PLREgIYaRne): and
consliasyigipgerad. Henmat ol ogi ¢ cancer such as
myel oproliferative disorders (idiopathic
nmyel of i brosi s, polycythem a vera, ess | tein ki
t hr onbocy InomeLmbofimsnts H‘elﬁ/'%?'a?"&a"reéﬁﬂé?ﬂnﬁé}}'e?ﬂf‘&pB‘? gn kinase
met aplaafagment br @ iomplertisdrenioom ac functionsl eagizaltent, thereeft eln some

LY ARG St LA FraoFd b1ch M3t 8L At byt hereor s

| sease, B-cel

|y B GWEOR aroisikinase oF p TRRTIRE fheioct, Gr pPBRIFY ﬁ?"é%"f P functional
SYn@q@ivdent tﬁér@dfﬂalncﬁrle chisoiingkaits, thie aderine/thezbhing @utenikinase is

k i
APOSHOR1 6 3 TRAME of ARG TRerét o SHRGHR: SnlofhPthbiést

con as ps asi s an restenosi s;
gynaecol ogi ¢ cancer such as breast carcinomg, ovarian

fancer, ﬁ\%me%a{boduﬁ\aﬁte e, protéif kinade 618 @13KiHage ocafnaterent thereof

end %ﬁ%%&ex {ﬂgr%o{ OD a?u Icfs‘ cinape%ﬁltvglgét %e?e.%.i R @Lmé Eﬁﬁédiments the PI3
kinase or a fragment thereof or a complex thereof or a functional equivalent thereof, is
a class | PI3K or a fragment thereof or a complex thereof or a functional equivalent
thereof.

35



20 cancer such as col orectal carcinoma, polyps, liver
cancer, gastric cancer, pancreatic cancer, gal
wbashdmisigancer; urinary tract cancer such aspgf/9&ioad/®o37o
cancer, kidney and renal cancer, urinary bl adder

cancer, urethral cancer, penile cancer; skin cancer

such as nelanoma; brain tunogg such as gliobl astonms,
neur obl ast oma, astrocytoma, ependynona, brain-stem
gliomas, nedul | obl astoma, menigi omas, astrocytoma, 25

ol i godendnowyiei envbedimens Pf Al "i'ﬁé’a% Xpasing the, ORE £E more protein

Nas RRAA(sy N9aRs coMpALINGORBludes | atinyingierily thardmpound; to a mammal
res&ratw tract cancer ,suc ﬁ)gs Iung car ci noma

e 874 o\ Morg RO eye di sease such as
retlnoblastona muscul o-skel eton di seases such as

gst eosar cpig, ev%'ﬁftHé%E&h ﬁJeQﬁ@nﬂWidé‘é%e S¥bLGE ED&6Mpound of

cell carcinoma and fibroid t I? ota\r%g{ th

enbthgi eEnfian wﬂ?&u?ms%f"%wgm%'mwﬁiwns egaferpdhe group
us e cbrisistirig of atsefiiefthreainecproteio Rithase aradragmentypa cerhpiex thereof or a
i nc fzm I fora
deh’g%laﬁ %u a@|+dtmefeowe oi d‘(ﬁysp gsf?é élgﬁa%engt‘gfualﬁemo °
dy sfunetional eqe feokl hyper pl asi a wi t h atypi a,

6ervical dyspl asi a, vaglnal i ntraepithelial

neopl asi 3|P ﬁg.ﬁg L,%E?cfm?n S ;hrc el lﬁr?gsg llsaaséeﬂnelﬁ%?e%hanb BrBEein kinase

of the |a
sebor alimgwentcoraa compex fgreeb Paﬁofawmqh @ﬁ'ﬂva|e315 thgreof. In some

200G Btirdents RESEmERGESHIMGRA4A km@@e 6th fﬁdgﬁﬁnt&ﬁ’@&ﬁplaﬁmb&of is
Ejrg %ég&gl%otg'"dqf@geggr a &%{?TF r g)?% QHP th&ledf or a functional

18 eoeqbhalehfithesaf.i dm sorbe seewsﬁmemhathe hmltlng@me protein kinase is
at t FnEBREﬁ Qrél\T J?ne?\?%oﬂﬁ@i ﬁlﬁregf or%%rﬁ;hé’ﬂ&l’éh@w@!bht%é?&if

or t i nvol ve pat hol ogical inflanmtory and

neovascul ari zati on responses, include the foll ow ng:

acut e 5 Inlsarseembaiineehtscihe protedr idmase lisi 2 PIS kingstdir adrageent thereof
di SEaSem pgeg?lﬂgmﬁhp%ﬁh&igﬁ waléi‘ugfh@%w @r?éﬂn%sén%odlmenls the PI3

allergic orryellt I erdLe .
P hi Hmseyraaﬁmmreomr@aqowp'ea#w@&?fé g'&‘*i?'}ai' %q"“'a ent thereo, is
anea labs PPBR S @, fragmisit] therédi @r apomgiek irefesf or a functional equivalent
ant | %ﬁipholipid anti body syndrone, aortitis

syn 2, aplastic anem a, atopic dermatitis,

aut oi nmune haenol yti c anem a, autoi mmune hepatitis,

aut oi MuUNR #A0e/aRA firthes asgdal e diveatihcprovdes BametﬂloWOStreaung or

L35 G Py 5900, S r o i

celrac sease
di skinase(s) e¢ieated fom the lgzavmeensisling efrﬂ/gnnquowge protein kinase or a
pol nPS’ﬁH éanpIexﬂHrb’cﬂ ord ﬁﬁcﬂi&ﬁal %MM@ﬂlﬁereéiagd BPI3 kinase or a

Sy ng’%ﬁ"(‘f[ "f Pr Q%&%g 'I‘ﬁ%{?% ggg iun aqu%gla&%reof Ca?é%ﬁtg Kihifbits or

C ut amelmcatesea)sfahdm ori aasymmwamomj dheTcqngdition, It@ﬁrﬁﬁ@ﬁ% including

g e r ihibtratioR bt lhérﬁﬁ&hégﬂb BﬁJch’@nouﬂﬁi? HRbrApLAG bitthsinvehbion.
etic retinopathy, Dressler's syndrone, dystrophia

eplthellalls coneae,
In some embodiments the protein kinase is a serine/threonine protein kinase

or a fragment or a complex thereof or a functional equivalent thereof. In some
embodiments the serine/threonine protein kinase or a fragment or complex thereof is
35 an mTOR protein kinase or a fragment thereof, or a complex thereof or a functional



eczematous dermatitis, eosinophilic fasciitis,

eosi nophilic gastroenteritis, epidernolysis bullosa,
Evans syndrome, fibrosing alveolitis, gestational
wenyhioga’d, gl omerul onephritis, GbodpasturePgTBGﬂmmmm”79
syndrone, graft-versus-host di sease, G aves'

di sease, Quillain-Barre Syndrone, Hashinoto's

di sease, haenol ytic-uretic syﬂ%ronﬁ 20 herpetic
keratitis, ichthyosis vulgaris, idiopathic

i nt er S'élen‘i d recﬁne r@)ﬂle embm{é'in%ﬂ%t mecserlﬁa(h%hiﬁéﬁd?&@'kln@se is

i < £ or o funcii I ? tthereof
di s@zifélﬁm qterfrasmwts)r ot seest pumbipstiond eg“"’a en
Lanbert - Eat on syndrone, | eukoderma vulgaris, |ichen

pl anus, Iﬁ%g‘gr 8(|alglr§n 3 H‘I% r&!élinﬁlngéeﬁg Q%ﬁbl'flr]ldsg A4 fragfant thereof

di sease, hera astic anem a
¥ nicea ebreplel iberagfer a M@ﬁ' @uwe@ rﬂ"er %chéml‘ﬁ BEpPofipgntsthe PI3

di s ‘f(ﬁ‘lﬁ?& o B HdginBhi@ndRa ot & b&nplémhérétﬁ'oi?a SAbiNaISgeivalent thereof, is
rryast enl a ravis, necyotlz ent Sﬁe""’ al i Lirs tional equivalent

neur”dTiFe guent E'S'E?P ‘?H}Wﬁx Shaddl
rryo(tﬂefmms syndr ome, Od s thyroiditis, paroxysnal
noct ur nal henogl obi nuri a, Parsonnage- Turrer

Ryndr onme, |PsyFRhémBERImdARY the dentftioh ilsScar\ﬁaf Nin Gome $mbodiments the
anem a, polle

Il ergi es ol n |
synd"F'Eﬁ?é is 68@{,183 i gQﬁelg{ougpconXagln% gf“b@lﬁual@l‘délg P Csuch as
~ Ci rnﬁyrempmjnfe&mqodwuersl(silopptbeuurﬂdﬁh@ﬁﬁnwxcv@éwat yega, essential

pS Orﬁr@ﬁb&ﬁh%fameﬁfaﬁic eb'r'ﬂ}QMﬁ e{'l&keﬁu)é?derhiﬁlhld Retablasia,S chronic
syndromne, "reversi ble obstructiyv

r he m{q@nq%gukem acHie @Enahocgl}cﬁﬂ?ﬁeﬂa Xcu‘fl 16 ¢ rr@%@asﬂc leukemia,
ﬁderHnglan s Sad AN Hydyttintsndisease,0Bcelh Impggfn@ir amyte T-cell leukemia,
sub B@tfct gw%rldﬁtlme%n %%Qﬁlﬁ didill @isorderS heiRy @ell llbﬂlldéma kaposi's

eryt YBE0s, asu's arteritis,. tenpor
art éﬂtOPi"Q- mpherea - %thygiﬂ’fﬂf%fﬁ%’e ‘F?ﬂﬁ’ém?s (ﬂ“ﬁrbeels gsoriasis and
el Irbdtativsisdyascalobic eamet siidhsas tuedst carcinama, S¥ariap carger, cervical

CON SACE ichiaband vl | GRoor G EUR Aidd roistina rac

syn omat os1's ti
200 S0 S0 PCHOECIE SIS POYPS Iver FANEAT. SGRIP S RAnCreatic

as p%ﬁﬁc& IA@Il bﬁ&dﬁﬁbﬁrﬁﬁr, mfll‘iﬂl‘v &% calger sukch as prosip®ecackeq fkidney and
t fe a{?rl?ahn \éa?ngtta Icgrﬂ'lalry l @Sr &ng&qfrgtwap{langér. @e\/\/’?%ﬁ&”&ﬂ cah®r such

in an ani
i nhidsi melenonad, bsaie twnoyfosush (AsoglispAsiRNA. BRU)astoma, Aptiagytoma,
f 1 orgpbAim&Hh& U Brafricdiérh Slioi@is,0imedulbRstbina.e /nidnigdomas, nestrocytoma,
rotlnklnseo a fr nt I

B O Kb By SR BBl v
a f nargmgeat capsinomac mpiram terasoter GHcheg YAG eASRema (NSCLC and
equi C,ﬁn'inekaﬁ‘éllﬁﬂﬁ olpé W@F&é ,subt hisb fetifobRistorae | huatuid-sieleton
a pat hol ogy t onol o c o

| n SIRSEFRS, S 'éépéﬁtm%( AP e sﬁul?sléeiefleﬁ%ng&ﬂ?\%hd%qu%rﬁous cell
use dafcirmmacamddibrill wourt hip dthep ermbpdimenss, @mpounds of this invention
?ﬂarcgﬁcﬁér'tds lthytré’éicﬁrmé%? &ﬁ&lﬁunsl\brohyﬁﬁplﬁa mfcﬁﬁhygfamlllal

f t t
in ﬁ {qegﬁgpqugﬁqoqﬁpngsg golm @emr’g&t %LfSrPOE’Pﬁ éréygl()gl)dygpéara ?ndametnal

dysplasia, endometrial hyperplasia with atypia, cervical dysplasia, vaginal
intraepithelial neoplasia, benign prostatic hyperplasia, papillomas of the larynx, actinic
and solar keratosis, seborrheic keratosis and keratoacanthoma.
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fromthe group consisting of a serine/threonine

protein kinase or a fragnent or a conplex thereof or

a functional equival ent thereof and a P13 ki nase or a
wo a@wesi7sor a 15 conpl ex thereof or a functiBCES$G2008/000379
equi val ent thereof, prevents, inhibits or aneliorates

a pathology or a synptonology of the condition In

sone enbodi nents the protein ¥inase is a
serine/threonine protein kinase or a fragment or a
conpl ex thereof or a,f nct nal |vaI nt . .

I'n some I" SR TRI tae %Fiaﬂg rggﬁ%h‘éﬁ%ﬁ'%@;eqﬁ'sease
Ki ners® diseasa shppogtee by emsswpéoarasmlaeqawf Piseasgs tpORave been

pr Oﬁtﬁl Pteﬁ'vﬂtﬁ %n%r dyrdd nggﬁéﬂhnﬁxh@ lefiidgy, OF tl'%t Wﬁﬁé %lholog:cal

hereotf or a functional ui val ent h F cgl ;
enbOMRTERPY B ReraSBRTa HF?PQ“"&F'ot' Sk HifadRlopigs- acute
mTCEEEbnmfat@i f lefgupRAIbMyBtitis; O Niddison’s hedigsale,0r agammaglobulinemia,

I E ; C%I?rgu?o gl'gll r@*c%thm‘ﬁhg%%?{enca&lalo Iyél%geallgll&?:orﬂfnﬁ? Nichecia

I nase 1S nase O %
t heareats, abpecaa SOniys. canetyiheqniagia, @nkylpsing nERoNEY antiphospholpid

Eq UéMﬁb@yrHyndrbrﬂé efftitis bﬁd&ﬁ@aﬁﬂ)@dﬁeﬂﬁl htbpt: lierntatifls, autoimmune
i nase

. [ Ceral anebRs PUama e, Ftpuf; altoBREs Coohdif. gn Hisease.
10r Baderawsraiseasen debodt's giseass dn?ncbml @ﬂ@n@o@a%pm@ s syndrome,

funglib Ofddass Hayad @8dase tJﬂanféQrﬁﬂam%QtoN‘de@r%ﬁﬂ&ﬁﬂig pahPeGiopathy,
the resent inventi o:&agrow pre

vent
or Chyrg-Sirayss: sygdroge,, Copans $va roglg %H'&"igit‘f%%ear ‘comical fe leQkbma,
subCexstckid hsomttsod:REszfl dmasrg CGralri’ sndnseasa.t ¢utaneowst egsinophilia,

th
[ n\% I%g{]# %lly8®55%175 PCT/ %22008/ 000379 ng?ﬁfatdnﬂﬁsms.
1anodipkatic o SefiBepativg o DERSEEht SYNH(REIR | BYSUAPRR; gRithelaiR gamese.

of gcz6MBPGL N Aefihatitid, e edsinophilid OMascilis! heogimaphitic atgastroepferitis,
_a nee;g erm@?y N Pljligga té;lgr%t éﬁ@groﬁl pféb%érr{q%@t:ﬂ%%é‘s%mdi b&iphigoid,

tion LS
candemembne@m'ﬁe @ﬁﬂ@@ﬁt%ﬁtﬁf"#rﬁ@e- Qeflversus-host (fisease, (Graves’

f r Omséaﬁ@ GUiIRINB R BYh&rbinB HAhintdRBdigbsy haemaytic @retis spidrome,

2Pry ep%¥e§ Igegﬁill f%@ﬁ{;}s\ét Y,'u ans r‘é%[;&tmé .Slb&mﬁén kk}n%umonia idiopathic

t hrmmwymmvapummonnf'@wmmtwe'ea@e@ﬁea) Kawpeakisy flisease,
et aphds) @mt&daﬁjﬁﬁunﬁus fmﬁbé}[l@ét@rcwridﬁarrieeu&mm!@na a0lgars, lichen

I h t

SRR M SRS o o Rk loron
| y nmbgaiablastic 1anemific |[Menfega’k alisiease, Megamnid yug:pq, asMugha-Habermann
iy n&*EéH@ S mJﬂlpﬁﬁ 'Tﬁyoﬁiﬁé | n'ﬁlltlﬁlgr d8krositla Hsttﬁéﬂrd dr&vibs eRdorutizing

sarcong,

naec i c can
as ﬁ?‘@'ﬁ%‘l"“‘% aPE‘f’?fB’FFH or%él'ﬁ ah nBE'Fa"g er¥Pre a‘f%g iiSdbnus
cansyaticomeaddrdal thgmiditis.u baraxysmalc epstureal dsmaglopiauris, Parsonnage-

hy PR 28y rRronf8 HefBhiBlL Setifd¥ntitis, pemicious anemia, pollen allergies,
polyglandular autoimmune syndrome, posterior uveitis, primary bifiary cirrhosis,
30  proctitis, pseudomembranous colitis, psoriasis, pulmonary emphysema, pyoderma,
Reiter's syndrome, reversible obstructive airway disease, rheumatic fever, rheumatoid
arthritis, sarcoidosis, scleritis, Sezary’s syndrome, Sjogren’s syndrome, subacute
bacterial endocarditis, systemic lupus erythematosus, Takayasu's arteritis, temporal
arteritis, Tolosa-Hunt syndrome, Type | diabetes mellitus, ulcerative colitis, urticaria,
35 vernal conjunctivitis, vitiigo, Vogy-Koyanagi-Harada syndrome and Wegener's

granulomatosis.



tract cancer such as col orectal carcinom, polyps,

liver cancer, gastric cancer, 15 pancreatic cancer,

gal | bl adder cancer; urinary tract cancer such as
WosswAtHtancer, kidney and renal cancer; uPCHAE308/000379
bl adder cancer, urethral cancer, penile cancer; skin
cancer such as nel anoma; brain tunmour such as

gl i obl astoma, neurobl astoma, 3Astrocytom,

ependynoma, brain-stem glionmas, nedul |l obl astons,
meni gi onas, astrocytona, oligodendroglioma; head and
neck cancer such as nasopharyngeal 20 carci nons,

| aryngeal lrat eyeaduiher aerept ‘f‘ﬁﬂ’b’?’;‘}wf' PERvides, UsheRl i cmpgungof the
| ungnvedtidh iR @Bprefaitich of & RtbdioamEnt formmatirighetdnditien ineapeanimal in

di ti

i S SRRy S el bRl oo THafetel o by bonsisting of

rﬁeoral sesine/thBpninepraiein kipgse arr fcam@nhoram@mﬁ'%r%?faof or a functional.
UM livalént then&? ﬁnoaél P'l3<khh§é orl £dgkieRtor @fcoihplex Meeskdtta functional

fﬁagﬁh'ggéfﬁ%?ﬁ Pipvpiy T PE RPgFTeS A HATORO O B oy o

whi dfe @éonditioel | known to a 30 skill ed addressee.
Neverthel ess for the purposes of clarity a nunber of
terns will be defined. As used herein h%e teLn1 d of
ynsubst i taRAer FeRerkthg HE:?PEQ‘H@P%“"M"?YES’% J5¢ 2,8 ffpmpound ©
or tiivériien and phasistticalycadcsptabie saity Nioside ar prégruy\ereof in the

ZOOQ{egtﬁngq%F & P%{iﬁéﬁzu i &ﬂqw&n of %n?” m rﬁrpFHtem Elnase(s) selected

opt as used t
s pedtofri mtgw erapisting<of & fﬂmeltnﬁ%ong\eowe'ﬂé‘gﬂaa? °hﬁ>7’aﬁ'8f’"‘ or a

be fddmbleg [hefééb&td flnbtiGehi @cﬁunfaléﬁnﬁlﬁer(esfcands FI3kifiase o afragment or a

f?gﬂ%ﬁ{;\ﬁl,%gg% UZ E{y %@péﬁg%fe&@y |f-ﬂ'lt W)Ie‘ciof %ﬂ%gr‘rﬂ% |rmﬂ:[|t§ or ameliorates a

errbcpathcrbgysra?dmpmbgvoﬁjwmngtt'%ps are one or nor e
groups independently 5 seI ect ed fromthe group

conSI sti n%ygmehegwgwrﬂs "}Jﬁ Q@tﬁ%kmaﬁ lF 8 anrie{threon?fne proteln kinase

hal @mlek&agthent or BoaiTiplen theretfearcs Burclonpl. easireledialhRiphl, In some
5 Cl eitlokifiaNts th ﬁéfﬂ?e\bﬁlhé’ EH@M klngk%tofgﬁ%drﬁér@ af kiip¥dx thereof is

aryl, heteroar
het @NJBIRR é‘ﬁlt‘ﬂ% F‘Bﬁ?}ﬂ’ a P@B‘?’éﬁ’f pri8, fomplgx, hegeqf or a functional
Cyc'ﬁ&ﬂ‘mﬁﬂ!taﬁ&ﬁﬂy | In sdmet embagjroénds they $esinédthrgphine protein kinase is

aryl af a#'ﬁ?f {;.1 2 e ft%?Péﬁl\;ﬁé)J‘tﬁé}%f or a functional equivalent thereof.

cyclo
heterocycloalkylheteroalkyl aryi het er oal kyl ,
fet er oar Y supieaimbatilnghts tHeyﬂiﬁtem)klnasd]iy dmmﬁskyor a fragment thereof

al kyl 93y 3leitionaPedbiaRidtherEdr O séihk embodiments the PI3
g: lﬁﬂ-é@ﬁé?%wggg}i;mg&%g ra¥j:ct[onat equivalent thereof, is

al kyd @adsNoasK boathgment inervof oy complé)ktyle’ryd)fm(ya functional equivalent
CyCHR&L&Y' oxy, cycl oal kenyl oxy, heterocycl oal kyl oxy,

30 _
in another aspect the present invention provides a method of prevention or

treatment of a proliferative condition in a subject, the method including administration

of a therapeutically effective amount of a compound of the invention.



het er ocycl oal kenyl oxy, aryl oxy, phenoxy, benzyl oxy,
het er oaryl oxy, aryl al kyl oxy, 15 am no, al kyl am no,

Fdo@rﬁls’[ﬂ‘% am noal kyl , aryl am no, sul fonyl anp@Psc2008/000379
finylam no, sul fonyl al kyl sul fonyl ,

aryl sul fonyl, am nosul fonyl , sulnyl, alkylsulfinyl,

arylsul finyl, am nosul finyl agg noal kyl, -C(=0) OH,

-Q=0R3, -=0R C(=ONR'R', C(=NOH)R",

C(=NRO) NRbR, NRaRb, NRC(=0) Rb, NRC(=0) ORb,

NR' C( =0) NRigRothenrReect iiregeRinveRtissprrtides dire usespfpgempgund of
- ORine ivektoliRe PreparalidndPa RediaHent &9 trafthig a prdierativeicdndition in

Rb, Re and Rd are each i ndependently sel ected from
the?§¥8% consisting of H, Cl-Cl2alkyl,
Cr- Cl2hal oal kyl , C2-Cl2al kenyl, CZ- CrZaI kynyl, C2-C10

E;gt eroal Kylgom Q%néﬁgﬁlﬁw\éﬁls% clfdﬁhltloﬁ %y‘m Qéfiﬁé(@rﬂﬂédiments the

g 2heter ocy het er oc cI_oaI enyl
Ce- €16glr i selestedoframe "ér %rawww"%ﬁ#ag £ emalglogi, Ganagp, sygh as
mor Ryélbprétiferatiid, digdrdens) ddiBshthisvivgmiofilabsts) potygyibdmia vefa [essential
thhte tg?c} %ﬁe?n ¥\'h| &’IPOH cheA‘%é?tﬁ@ Eeh%&ﬁig)e EIyQIBﬂP ameetaplasm chronic

I n
SO nely@mgbpmﬂmjger@gcqcut%ym@ﬁgtlc leykemia, g teryllrgoblastlc teukemla
1b ndﬂ&!ﬁﬂﬂ%néﬂdy Nof ! I-ﬁﬁbﬁﬁ*s d&ade! (Blcdllhlemgfoﬁiap acata ST-adlli lagkemia,

al kKB ?doygﬁ%ﬁtiﬁ Wmeﬁﬁl Bg?nr(a qu d: F khalrgx&ﬁ’ leﬁ“e'ﬁ‘)(el ' kaposi's
hal saxtdmyan lymphdraa; qyeeeiciigdic cagymsggﬂ ks),lpreasggqmmq( ¥dian cancer,
het &IrQgy %r%" Kt\éblnal hiati 8RS Y8AcRR | nadhidtrial Aypdrplasia; gastrointestinal

het eroary I OX r oxyal kyl
al kife )@acpekﬁuch é‘ské’l%ggﬁrc?[ nomay lmmger ?%ngerypastnc cancer,
18l kw}eeﬂwcanaéd<ga1l;ﬂlmdyr capger] wahdytfagioancer such as prostate cancer,

CYCQaM c% Eﬁ’t ﬁﬁrﬁ&yﬁédgélj &Yll}é}lerethral cancer. pemle cancer skin
hetero yl oxel/ 6 het er oar
y

ar yPQiPk’yFUChh%‘i pw.aprgw tuma ‘éqhk% g }élslglr%n Beuroblastoma,
al kydtasjt 'ma apahdgitinia, brainisteon |gigrthas, VB 0GSkstit] 7/Menigiomas,

PCT/%%Q? 3(8 88”%3@@"6@2%@%% nﬁ%(glx{ ?é}yeuch as nasopharyngeal
28 PR5NITYA. Iaryigrog) Sarcioosyd; TesRiERyract B&?ﬁfpﬁlé'é % lung carcinoma

par (NSUILbaéHdYSGm)t mbéoﬂ\eﬁmﬁa @pelliseate st ae rdtisotilastomad ewsculo-

IO DA e v N o

subesllicagipnms andfikseid fumous st at ed t hat the group may
be a term nal group or a bridging group”. This is

I nt ended 0 Si ' .
2% nt ended I@s%ﬁ%%%%g%a X otfts].' %tpﬁ%stg Pté% \/\/h£g aerE ?‘% g& '{8 ?‘8{%"'
is a linker between 10 two other portions of the

nol ecule as well as where it is a termnal noiety.
Using the term alkyl DESAI&ED@ESIDBIHIOEOWE

publ i cati Rr}ﬁs %Jelélfgatﬁﬁ & duBer & tdfns %H‘%ée& Wﬁlc a%r wéll known to a

bridging gr ence I n these ot |caf|ons

30 he il addrees: Neearihelassiet (e ypesee of ¢ ""'a‘i’w terms will be
(t epdtine@! group) and "al kyl ene” (bridging group). In

t he present

As used herein, the term "unsubstituted” means that there is no substituent
or that the only substituents are hydrogen.
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application no such distinction is nmade and nost

groups nmay be elther a bridging 15 group or a

term nal group. "Acyl" nmeans an R-C(=C group

whzabodshzs R group may be an al kyl, cycl oal kE}‘FT/S(;2008/000379
het erocycl oal kyl, aryl or heteroaryl group as defi ned
herein. Exanples of acyl include acetyl and benzoyl.

The group may be a termnal g#bup or a bridgi ng 20
group. If the group is a termnal group it is bonded

to the r'ﬁgéall nd.%Bth%ﬂ c‘} _Jlﬂlﬁstﬁ‘.]?écﬁ Y L Ead tﬁ%ﬁ&%ﬂhh& té‘g‘ecrr ication denotes

car bonyl nmeans an
gr othat ithe globir Imay s maygm;d}g mgerkpélbgﬁﬂedapq( pe (so as to form a

cyc E&@eké@d pol} fid éyétéﬁi Gatlonb or @b6reInoshydiejen sotstiient groups. In

tg re(r) r,tpg] rgqu:{m r@srgg 4 ﬁ“lﬁ’@[‘ﬂﬁm{j’rs Oz-hr% %B Hﬁéé Jg& g mdependently

ker gelaced imm’thle graup cossidtion diduilogen, =Re=%.chtli Mer 5#- @%' alkyl,
”D' S&QJE;’? Iyﬂﬁghhatl&ﬂqﬂ' haRSRh |at ﬂHbalkyﬁMkeﬁétbroalaﬁ acycloalkyl,

group deno tic
Py dFiRaakt MejPEISaH: TPRIRPORReRag. QREroe. crcoalyal,
car Rewroedidanpiall@ubl e hetadagiattywhi ch ariaikybe st rex¢legiieyialkenyl,

rmr etsforg?cicﬁgglglk ?f er gﬂ%oﬂav' Kt r@arfdikerf, bo&cﬁiamf{ﬁeteroalkyl

tons, nost referE‘E d
12- 6hgtardgmlpa§wlbﬁgroalﬂ<y1 th@'yﬁﬁtf’ﬁ’a‘m-ch ahstero getarrosl Igy roxy,

CO”h?deryamﬂl Wikgokg, Y alfloandd) eikpoRytgcidatiyt, halkykoymadrocycloalky,

::Eglé}gélﬁ’g’gﬂ‘i ék)%)xlwe qgggat\r:\gggaika‘%gfc%rbgr%{ﬁealk*lacfmnocarbonyl alkenyloxy,
i nchlkgmyloxput ar eydeatkylpkyri t ed woalk@vlﬁ%w d}e&g@qﬂg?alkyloxy.

but ﬁgt\ér y&ﬁ%ﬂé , adfgken henoh? pb&{zylbxy Ol@téi'wiflmqn chrylalkyloxy,

noneny ou atermn

71 8y TS, azw%gﬂaﬁtgz% wlfren BygPiBBo fugemine
" Al lsaifonyipxikyisutfenytr sryisafoayl, amniceswfonyD-sulfindy alkyisyifipyi @pylsulfinyl,
al k%H\YAosutﬁny%ﬁur%ng ”@@-O)Bﬁf FoRPLEES dl@’dC&UﬂW” DEBENOH)R?,
groups . kenyl Jé’é(ﬂmupiﬂm eé)g pup B?N RERC,
a t ATHRANRErouNBR 2 VR r

a t ARTCENRMPRIRIPNRISA.R", -Bahm;NmR" nﬁzéqcaﬁ@jm O@f-O)R’ and
he | ecul e through the oxygen atom 5 "Alkyl" as a
roﬁ'gﬁor part of a group refers to a straight or

branched al i phatic hydrocarbon group, preferably a
Cl-C12 al kpérein™mOr R®, WeﬁcBR%lbrle)eam icllefehderdly kgléctedifivam the group

prefera S e FXape f CrCio
sui t°8B1'% 2 gtf Cﬁ’t ’én'g’?b?'a hﬁoﬁlk?l d]%[g%ﬂ?n / bgm g g

subseteraadkyk SC: ﬁwe@élkﬂet%ﬁucv@?qlw nCzFﬁ:@%/}Wocvcloalkvl Cr2
2 PhgfaYdeycishiatfiy Ce-C 58, OFC MheterbaniDartdudcyl| or dvgtyd or @ong of R®,

L:‘Ie a{J %\ﬁ @%u%%n%ﬂ%nq%g%?@ &IS L[&H&S& wﬂ%lpfﬁgy S aftached form a

mnMdetlammWSW@|3éPR?Fmt%S unl ess specified.

" Mono- al kyl am no" nmeans a Al kyl-NH group, in which

alkyl i Slnagon(ljeeferinggdqments each optional substituent is independently selected

30 from the group consisting of: halogen, =0, =8, -CN, -NO, -CF3, -OCF,, alkyi, alkenyl,
alkynyl, haloalkyl, haloalkenyl, haloalkynyl, heteroalkyl, cycloalkyl, cycloalkenyl,
heterocycloalkyl, heterocycloalkenyl, aryl, heteroaryl, hydroxy, hydroxyalkyl, alkyloxy,
alkyloxyalkyl, alkyloxyaryl, alkyloxyheteroaryl, alkenyloxy, alkynyloxy, cycloalkyloxy,
cycloalkenyloxy, heterocycloalkyloxy, heterocycloalkenyloxy, aryloxy, heteroaryloxy,

35  arylalkyl, heteroarylalkyl, arylalkyloxy, amino, alkylamino, acylamino, aminoalkyl,



herein. "D al kyl am no" neans a (al kyl)2N group, in

whi ch each al kyl nay be the sane 15 or different and

are each as defined herein for alkyl. The al kyl group

is preferably a C1-CB al kyl group. The gro

wo 20@roasimal group or a bridging group. If thgeﬂé?%oﬂ%&mw

is atermnal group it is bonded to the renai nder of

the nol ecul e through the nitrggen atom 20

" Al kyl am nocar bonyl " refers to a group of the formula

(ALkyl)X(H)YNC(=G in which alkyl is as defined

her eér&‘lam?ho.i sulbny) alRylsisfonl,t érgisalionyloBmikesdifedy), dthieoadybuFOOH,
bé?{e agelrm nal group or a bridging group. If the

grou g 2Yer mi nal group it is bonded to the

renalnder of t he nol ecul e through the carbonyl

car bon. AbKof paMililadyiufdibfe dpfiosen substityéntsInclgdedR) (), iBm, |, CHs,

A ko ks éﬂ §c¢%‘°’e%a{>b€q B NSS! het ude, bt
are not limted to, nethoxy and ethoxy. The group

may be a fﬁE %ﬂﬁlong b4 Rurftber 8f %ktﬁlﬂin&g::emuﬁ stated that “the group
" Al kyl oxya

refers to an al ky
whi chay %a %”R'y?l&k‘}}‘péﬁﬁa bgpqggﬂ groupy: h{q? élﬁg@d\églloeg%@# rthai the use
def i sfask tom igintendddie egcanpassthy sihation whereriha groug isaujpkesibetween

? brt\ng%%gg%@{ng%fwe e'nfotdclft o gmh‘g r@ |tt|@<f [E'rrﬂlﬁél nitiéd}! PUsing the

remal n e
t hr cegh alkicasaprk prampie, ggme: MPW!'%WQUM use ‘@? 471D Blyyigne” for a
al kybridiging gloMib andliehbdinitiesabthenpublisatiariskiycreisy distioctian pétween the

35 noi et |, ape as efl h ma
Lor ot AP, S5 L3 i s . B frsen
PCT/ 8@1@0@1 w@WIStB@logrlﬁ)wde lapd mest @’Pb‘!fpm%b%\e“hﬂ a bridging

tlﬁrnbrﬁé’ﬂo&rt%al%roups bonded to the renmai nder of the
mol ecul’e  through the aryl group. "Alkyloxycarbonyl™”

refers to an al kyl -O C(=0} group in which alkyl is as
5 def i nedAdyErreeans arhB-Ci+Q@y |grappduprhich the &3 groap|mayabe an atkyl,

C1- %cgg | he%r%&ml@%@?h?ﬁetérﬁ%l%p asttéfined H%rdwt Examples of

limt c ar bon r honyl
gr oufFYhil "‘Ef"ea"&tyl f‘ Pﬁ'ﬁ%‘f‘ éFB apUs f"a:!(%ﬁ % 9548 u0 7S bridging
ko tdreum rlfahlspgnosp & 4 ferminal grougitds porided tasth mmmfiﬁet of ttlfh molecule

rewa{hpb%q},}g%ﬁ\,&l,%cul e through t he carbonyl

carb oxycycl oal kyl" refers to an
al kyl oxy-cycl oal kyl - group in which the alkyloxy and
cycl oal kyAcymaiiet infans b ReG(=0pNHNgrduthiarvetiioh. thd Regrouromiqy be an

g?)(; u%ﬁ cyhgé @I r}?eker?cg{:lgéfﬂll QJr¥I %r l%{eﬁﬁhle‘ gro% Q4 RieﬁﬂJd Hehdin. The
BB magrmRmaChe § IR ERIAI%E A PP & 168 SPB%ISWP"“'"E" group

gr oug bodded ldfthls ydreandeedr@icandiydule threlightse titrogen atom.
al kyl oxy-heteroaryl - group in which the alkyloxy and

heteroaryl noieties are as defined herein. The tg OUP
may be a t"alkenwi-as a group or part of a group denotes an aliphafic hydrocarbon

group containing at least one carbon-carbon double bond and which may be straight
30 or branched preferably having 2-12 carbon atoms, more preferably 2-10 carbon

atoms, most preferably 2-6 carbon atoms, in the normal chain. The group may

contain a plurality of double bonds in the normal chain and the orientation about each

is independently E or Z. Exemplary alkeny! groups include, but are not limited to,

ethenyl, propenyl, butenyl, pentenyl, hexenyl, heptenyl, octenyl and nonenyl. The
35  group may be a terminal group or a bridging group.



group or a bridging group. If the group is a term na
group it is bonded to the reminder of the nolecule
t hrough the heteroaryl group. 20

y het erocycl oal kyl " refers to an PCT/SG2008/000379
W&%W‘i‘)‘g{%—ghet erocycl oal kyl - group in which the

al kyl oxy and heterocycl oal kyl noieties are as defined
herein. The group nay be a tgrmnal group or a
bridging group. If the group Is a termnal group it

Is bonded to the remai nder of the nol ecul e through

t he het erakumyidxe Kitrs @r aripikery60" Holy s whith ralkbriyl iseam defined

| kyl -S- (=0 - i i - -
L B T b Bl S 58, Bl 5708 I g e
gr caifermialegrpupearya idgigg araen-i e oreupdtip &erminal Qo it iended t
NOtynb [dMididfdr bne MBEINE 18oldH thy bxygartatemhy| sul finyl . The

group may be a termnal group or a bridging group.
1f the group is a termnal group it is bonded to the
r emai nderAkfi* ahegroup eqaltef a proop ofiers toca stight e banskrd aiphatic
" Al . Orhareprefbralfly 8 R-Osdalkyl, most
\/\hi'@ﬁl'o%#%%ﬁgl}gsl‘p'a@@%gp I?_r?te%-@é &g&/ﬂé Th?f, @ng{ vgngﬁ) ﬂr?mched
pr erefeeblyCiCeanleesaiharyise gotad Examplesof # S and, b
Notg,-td vky eebstinent® inbiudesmbthgngthyl. ampropd, (2ynreny. indwi, sechutyl, -
rou be g t ] r i b&lbr W brighi ,
it R g By Lo lfbetlofunePGrofiu tbrgy focp
remai nder of the 35 nolecule through the sul fur

atom _ gAMb 04fiudbs RiGH $RatdQiiyamD378nd ffalkylamino, unless
"Al kynyl " as a_group.or part, of . .a -

al iﬁ%ﬁ%?% ﬁ\%‘f’ﬂ&'ﬂ"ﬂ@% mear%apﬁ\l oﬁﬁa%iwﬁgn gﬁ@ﬁ@ka% as defined
c ar henein C 2Didkytaniing” pleansootatkyikNcgrmmn. ivhidheagalisy may be the same
19 { & s dnd ere?efa@ﬁ g%’héﬁgmgér@iﬂ ftfkt)rfaum. 2Fhd 2y Pdrbnis preferably a
atons, nore prefera - carbo ,

pr efebapky 90up- CTQPWBH'%&W% § ?F"'Pﬁ'g' gﬁ%“?’@la %ﬁﬂ group. [fthe
Exegplpisya fimhioaltgroupst is honded do teuremainder of tigtmalgayie;trgugh the .

to, . and propynyl. The group may be a term nal
groﬂgs@r"@gém'bri dgi ng group. "Al kynyloxy" refers to an
al kynyl -O group in which al kynyl is as defined )
Jherei n.  Ppadyaminecarsonkiy refdre joya groop pithe fasmula (Alkyl)(H),NC(=0})- in

CL- Ceal k T 0o
Cer ﬁﬁﬁwmgﬁ% %%Xeﬁ% in, X € 005 QAR tHEBSGmAS! X+¥C:-22 The group may

or a pbridging group. Lf the. group..s a

t er bé aderminebgrpun o 8 IdgRHEATHP- ine,diive sa g P i gbhed
ol Gk RnidiHdetss thelnitecals aauphatesarbohearboml kyl " means

an NH2-al kyl - group in which the alkyl group is as
defined herein. The group may be a termnal gro r .
28 bri dgi ntkylowydpefersftotaqcaligt-Qu grous '%Wh'i%gb‘gr'ﬁiagé’le%%dq‘emm'
Or OpRfdrhbly thelMydReistaoc tdralkyiexyai Exdmples includie babare mal limited to,
t hrough the al kyl _ar L "

N ey 9 et B ey BE w1l S o 4R b

"Alkyloxyalky!" refers to an alkyloxy-alkyl- group in which the alkyloxy and alkyl
30  moieties are as defined herein. The group may be a terminal group or a bridging
group. If the group is a terminal group it is bonded to the remainder of the molecule

through the alkyl group.

~Alkyloxyaryl" refers to an alkyloxy-aryl- group in which the alkyloxy and aryl
35 moieties are as defined herein. The group may be a terminal group or a bridging



group or a bridging group. If the group is a term na
group it is bonded to the reminder of the nolecule
whnrowsghsivhe sul fur atom 20 "Aryl"™ as a gr oupCoSGR@sH00379
of a group denotes (i) an optionally substituted
nonocyclic, or fused polycyclic, aromatic carbocycle
(ring structure having ring agens that are all

car bon) preferably having from5 to 12 atorrs per

ring. Exa es of aryl groups include

nap Hrpt ,Ifr[gq] gropm is g qewgnal gn,'qJ? ntﬁbg'ggq E’ntﬁ? re&mamder of the molecule

subsfirblighttRslarpayrdupal | y 25 saturated bicyclic aromatic

car bocyclic nniety in whi ch a phenyl and a C5.7

cycl oal kyl or GCs, cl oal kenyl group are fused

t oget her fﬁdkyfcmart@nﬂ tefere tes ap yLPE(=Qu @rpupdn which alkyl is as

tbset rd@#t‘}iéé HARAD hﬂﬁ)ﬂlkyl gr&ﬁﬂﬁwﬂeféﬂémy Jﬂdaoyélkyl &ha JERApISTude.
a(re] g’f’&/srreg}ogaﬂ'tﬁ BE}EC’W%{W{/ '%gf’lgﬂfg yl. ' The gro group X’lay be a

" Ar yérminabgrodp'or rmdsidgingagroag. Vif theigkoaip yd & tegmioal group itvsHicotied to the

the pherein.
Exenp %#dfagﬁgﬁ}ﬁggwnéyt Bg"otﬂggarﬁnﬁ %3% phenyl al |yl . The

group may be a term nal group or a bridging group.
iof t he g'rﬁmdypxycsclmutyerm'femlto GHnO G jRylbty-dySlodiyfidgdup tio whidh the

n% &99’% ?r@ &Ighﬁggﬁétgﬁ;eﬁlager L%]Eeq Hgtslrérgﬁ ‘?ﬁé(&rmr{# V\:E{ 9%9 terminal

t he gmumoram ﬂcumysrowo. Etthq;grqypes aagn@@ql,m it és- bonded to the

Pr efrémdifér arttd mblsotle tBioGgHIRe cyitaki yraupCr sal kyl  Moiety.
Exenpl ary WD 2009/ 045175 PCT/ SG2008/ 000379 38

aryl al kyl groups include benzyl, phenethyl, . _
5- napht h'Akeioxmeteroaryl"arefer 1o ranp Aikylesyeheteraantry broumHe which the

?Lg'émylﬁﬂr)’ang %e@r&aﬁﬂ mbﬁ@és d0d QéJ@eﬂﬂéd ﬁergﬁ' ekl &Eu;gﬁlﬁjdﬁb a tdminal

roup n nded
oY obioRg FEiPec it BAB G 1 ERA Sraug B bfed & the
"Aryémdmdpl'of)tl;é moledulertbroagh tamhaelthbdw O group in
whi ch the al kyl and aryl are as defi ned herein. The
%ropmy be a term nal group or a bri ﬂ rgqgroua. If .
he gr ouplkvipgyhgterasydinalkd Tefers, fe iop plgass AeleoRtipalit aroup in
r e nahichl eve alkyldxi ennhbtemujro&)aucwmjgtlestd'eeas)dgfgw hereinorfhe group

rrl%g*le Y eRfnal 'g%bt&j %Sbntgém#" gl&gﬂo'lfqﬁé/ g R0, @Rdinal group it is

'am no unl’es am no neans
PRfsigd it the amﬁndarowmlewle throygh tpmhelgrgRVOIpIR group.
def| ned herein. -arytam no neans a group of fornula
N e Ty e
The hgrp@u pTWybgroap is preferably a Cy-Cq alkyl group Exemplary alkylsulfnyl
groups include, but not limited to, methyisulfinyl and ethylsulfinyl. The group may be a
terminal group or a bridging group. [f the group is a terminal group it is bonded to the
remainder of the molecule through the sulfur atom.
30 '

"Alkylsulfonyl” refers to an alkyl-S{=0) group in which alkyl is as defined
above. The alky! group is preferably a C,-Cealkyl group. Examples include, but not
limited to methyisulfonyl and ethylsulfonyl. The group may be a terminal group or a
bridging group. If the group is a terminal group it is bonded to the remainder of the

35  molecule through the sulfur atom. '



15 termnal group or a bridging group. If the group

is atermnal group it is bonded to the renainder of

t he nol ecul e through the nitrogen atom

) Iheteroalkyl means an aryl - heteroal kyl -

%?&é?{ M58 aryl and heteroal kyl noieties are’ ééj&eosm'aoa'fg
defined herein. The group may be a term nal group or

a 20 bridging group. If then%goup is a termna

group it is bonded to the rendi nder of the nolecule
through the heteroal kyl group. "Aryloxy" refers to an

aryl - o1 O b WGl iV 4 BB rikahb BR R hitirocarbon

Preferably e ar 1ear o
pr egr@p%gq’r&;anan% WWW e n% bﬁ,gg-a ght of, branched
t er piefefdblydiaving from 21 mm:glamnsg rrm:qaprefbnfably el Ogarbam atoms gmore

ter ERC%WQ%B hﬂ t'-lirt]aﬁls P B3 Hondi @ndi H?EL&FHPA gtﬁfctu%fs ikdifee, but

e oxygen atom
ﬁnaanrg e limitest tosethv)vtancbprewvlr nT%Sl”ell*P {"H3é %PJF%QPB%UP or a
I S Bfdging@fduped herein. The group nay be a term nal
group or a ridging group. If the group is 30 a
termnal group it is bonded to the remai nder of the
mol ecul e "Wyl tefass daBih @Hyry-Gmargup ip shigh glkyny is as defined
|l NK&giR. b?etféﬁ‘?e%rhll@ﬁm Mp@aﬁmﬂ y@f(y g’fﬁupﬁC lTh@groIbl&lay be

bond nmy si ngl é ?h ond | S5t is.bonded to
19r|5r%mwsmoupsqa grgamgnv GRS <o Pt e

noNnihe yerhaindeo of thaintlecwethroogh thagxyggs atem cont ai ni ng at

| east one carbon-carbon doubl e bond and preferably
havi ng from 5-10 WO 2009/ 045175 PCT/SGQOO 69003 %f‘ed
car bon ap@ifgalsdt means@n NEzalky groye fayhisd group is as defin

cy Chéraih k eni Igrduipn@sy bens kamlinal @y arpehﬂdgmglgroup If the group is a

1§Y ¢} eﬁrﬁﬁé?r%lg t|tcf§ ci%%l :g'i‘l%%ﬁ%&er of 1hE &IQﬂ\Hﬁgﬁ‘%ﬁb afk{1Grtp.

one or nore substituen
groups A cycloalkenyl group typically is a C3- Cl12

g" kg”)" gﬁﬁh%sulﬁhﬁ“ lﬁéé?id&nllﬂzﬂclsbﬂj)@fghﬁbnﬁ ebgrowpr ma;@ecztgmmal
ri In rou Cl.Qa "

mor BOYEr & GBing deayd, 1 35) 6l of 8 Binal Sl 30 Hofdito e
pr efemaaldblyofmmwler@mﬂm S-llft"bﬂtg“car bons per ring,

sguch as cyclopropyl cyclobutyl cycl opentyl,

cycl ohexyl, and the i ess otherw
1 mot udaoT Son GBI oL R e i Pl Sfbstuted
andmonydsgtlie xor|fysed ipolyeyckicc a@y@ucembm(nag stnugturechaxing ﬁng atoms

gng}h99+rxgwe5abgn %&@ﬁﬁ hw@swmﬁ-aa& nnﬁ Examples of aryl
T%eg'ﬁl‘%% H%y Dyl a@%‘?ﬂ# ﬁ“ﬁi’ e @ﬁspaﬁ 2’6’.“? iy ﬁ“Hsaﬁ“%do partially
2§ Osgiurated Gicgdlio ardmatia barhdcycliceiaty i vwhjoblaciefy) Brdd Ry cycloalkyl
gr OQPPLTEC%J Eﬁﬁgnﬂ %F‘ou&xé?é Q@bg%geﬁféd ekl a E}Ha@&t’r@ﬁlr@rsﬁch as

erel

gr o!?HéthF?é‘FBFH'éW q@nmng agl)rgy{_mnowycl %3 k ?enn%al group or a

CY C bajggigydupe Thyidajly aryaryigheipys ar6i-yslarybgraup.
cycl oheptyl met hyl . The

30 "Arylalkenyl" means an aryl-alkenyl- group in which the aryl and alkenyl are
as defined herein. Exemplary aryialkenyl groups include phenylallyl. The group may
be a terminal group or a bridging group. If the group is a terminal group it is bonded
to the remainder of the molecule through the alkenyl group.

35 *Arylalkyl” means an aryl-alkyl- group in which the aryl and alkyt moieties are
as defined herein. Preferred arylalkyl groups contain a Cysalkyl moiety. Exemplary



group may be a term nal group or a bridging group. If

the group is a termnal group it is bonded to the

remai nder of the nol ecule through the al kyl group.

"Cycl oal kyl al kenyl " nmeans a cycl oal kyl - al kenyl - groug
wignovdnidsivst he cycl oal kyl 20 and al kenyl noi AGTEGZH8A03TY

as defined herein. The group may be a term nal group

or a bridging group. If the group is a term na

group it is bonded to the rerf@ nder of the nolecule

t hrough the al kenyl group. "Cycl oal kyl het er oal kyl "

means a cycl oal kyl - het er oal kyl - group |n [ e 2.
25 aylelkyal XGYPsa rieyds; hegRicy AeRmidy gg“%‘r‘%@é‘%%ﬁégi N
her gighthalBAEMEFyIU FheTBioub e1a@ be tadenTiinabgroge oup budging group. If the
bridgin ou t. ' hifddFion e B6I604R thiough the
i's %%H%%oag[egmﬁﬂgwupe'ﬂgibgﬂ er Q% trﬁn{; "Tol ecul e thr ough

t healldgemupal kyl group. "Cycl oal kyl oxy" refers to a

%ycl oal kyl -O group in which cycloal kyl is as defined

0 herein. Preferably the cyclo. LLOXM: i | are as
Cl- Cocyc it k‘ykqu )@grs &%'}r?)ry"ea}sfwﬂl cgﬁr%e"q) wﬁ'ﬁ# ﬁ?e%}kgl ar? g {W
| i misénadd herpinc Tbé olonR rav b ¢ teminalaeupcis @tosiAging arodm gif the group
gr O#Da {gﬁmné?gr&pﬁt% badridad to tBé RIARINGEr o1 thY molgéungthgiughithe oxygen
If the group 1s a termnal group it is bonded to the
rendPRder of the nol ecul e through the oxygen atom 35
10Cycl oal kenyl oxy" refers to a cycl oal kenyl -O group

i n which H&%ﬁﬁ}{&' %%\J&Fgﬂyﬁotﬂ SmoftSarfi§hing e dndediQirflamino  unless
CloO

Preferably e cycl enyl oxy is. a . , ,
G - @it o MREADITIP. IS O BORGAA] PN, in which an s as
PCT R0 B8R0 QBarAamit0 npand pogmeyy off@malat(atyheNn wherg eagiyaryl may
or ridging.gr . S : Q14D b
By By llos b DAl ond 5T e o
15 hr tenginak dieupmpdpadging FayP- “iige ggp;p@@--teq%grguq Iglséiﬁnded o the

al kﬁémﬁﬁd&”@fﬂ?@m&@&jd}ﬁﬁu@ﬂh@hiﬁodeﬂawh'i.Ch one or nore of
5 the hydrogen atons has been replaced with a hal ogen

atom sel ected fromthe group consisting of fl uoLi ne 4
chl or i ne"Anyiheterbatiel” amearisoell Ae/-helerpalfvbaBTRYR ityMieh the ani an
ty phg%l’cla){(ylhﬁgetkg ﬁ:je Jsﬁeflhgda}eﬁiﬂ '318%9"6”0 maylténa vemeinalignoup or a
eac I's i ndependent I el ected f. 4B mai
BonSdane g Fihegroupdy aimmefsmwvn'”é?sh%? 19 1 igmainder of the
t ypendlecute thryyghadizd Hejerdalkyhgraup 0 10, nore preferably
from1l to 6, nost preferably 1 to 3. mis typically 1

to 6, nore preferably I to 3.. a e ;

hal oal kyTAryie®[ frigs ¢ %BPB’%’ IHAYP 'Y i%'\cﬁgﬂr‘eo?rgﬂ%yﬁs definpd herein.

tri fHreterapiyeieiyioxy is' a10l-Oadrkleny mbrernedferably & Ss-Smagiog nlfie group
roup  gs | | Dpidgindardup. MtBe GFoup 4 ter@inal dreup it is
ydf‘%’dz'?? %F%%gﬁéﬁgeyn r@@ﬁ%eg [t hga hatl Qgen atom

i nddoadrdn theyemajrdeg ok thgmplp W&g'ﬁ&%@&gﬁ’bﬁ%i sting of

F, d, Br and I. 15 "Hal oal kynyl" refers to an

al kynyl gLoup, @RydmbLiesh BSESEB).! Brohlirt Whigh ehedsinyt group is as

defined herein. The group may be a terminal group or a bridging group. If the group is
30 a terminal group it is bonded to the remainder of the molecule through the suifur atom.

A "bond” is a linkage between atoms in a compound or molecule. The bond
may be a single bond, a double bond, or a triple bond.

35 "Cycloalkenyl” means a non-aromatic monocyclic or multicyclic ring system
containing at least one carbon-carbon double bond and preferably having from 5-10



nore of the hydrogen atons has been replaced with a
hal ogen at om i ndependently selected fromthe group
consisting of F, d, Br and |I. 20 "Hal ogen"

chlorine, fluorine, brom ne or i Of¢RSe2008/000379
wﬁ%@é@%ﬁfkyl refers to a straight- or branched-chain
al kyl group preferably having from2 to 12 carbons,
more preferably 2 to 6 carbonggin the chain, in which
one or nore of the carbon atons (and any associ ated
hydrogen atons) are each 25 independently replaced by
a hedresroadtans cpegr ongo s Exempley fmapowySic Gyclgalikgnyl Kpgs include

opt | E&Iogﬁﬂeﬁyz U%E{OF%@E dJ 8%’3] h%ﬁ?rgﬁ ouﬁec%ﬁhlﬁédyn@rd% fay be

o Ubaustited 8y ene ¢ mArg EYsRTFiorouR( Mmsﬂaﬁ‘ﬁ ndi5ur Ppigot s =
C6- EL%MeN}l groap dTieroupradyl be a teuisdl gloup erch bridging group.

Cl- Cl6heteroaryl. Exenplary heteroal kyls include

al kyl ethers, secondary and tertiary alkyl am nes

ami des, alQygibalisl] refetsels,a gaturatademenogysiic &Bﬁtﬂ 85 SR¥P “golycylic

het r99éyl§l¥| reftatil &ihtahrﬂfd feste 3hw dr eaedoins peibarigk ykich as cyclopropyl,
Cl- CBaI k %@01@ éﬂxy: gﬁ%\hec&é uq?ass ép(elnmg&pecﬁ ed. tincludes

Coaf¥eA
di (ﬁbn@@ellckgybt)aﬂﬂ]su@@s GBlaptopy!. arrdhfyclgipqmpblmyc Bystes such as
1her B, afb BMﬁ:yﬂﬁz st é Qﬂh B8 adHritine. k'@f&ia(kﬁ' dfoUpaypitally is a

refers to an t eroa
ot Er Ganally|aroup- J5e 9r9ep tay P8 SrmBpiaIe SEp BRSSP e
het er oal kyl oxy is a C2- C6het eroal kyl oxy. The group

2009/ 045 EYEPARARE B8P 8 SO YR, dehech e W areopion ane

al opllsylgroiglias arecss definpd Nggein- eﬁmr@p % MePQRYpeal 'anﬂlfPﬁd,“d"de
18N c;a;ltidbmw@tmn B@mbéﬂtﬁiﬁmemabbgcmewmmammbhaﬂylmemyl The
aromatic ri avin

71 b G P U b%?'”%&% P gRAR R eRnal group i
t heisrbiondedde thegemaindenef tesamploehiathenygh thegikyl groue.

het er oat ons i ncl ude nitrogen, oxygen and sulphur .5

oarbt b SHESERR B SR AHARA G wrcn e coaky
20 e nank alkeriybmoiblien 20 4si defigdcherdgion Thegoin 'H%‘P"ba terminal group or a

nappy roup. f 8 bRxﬂBWtenﬁME?@f}oud ibRibaARMItE tHeaemainder of the
xant ho ene ?‘EFeno atine, pyrrole, imdazole,

pyr Bolscw e e“%?PH&. ne, pyrimdine, pyridazine,
tetrazol e i ndol e, isoindole, 1H indazole, purine,

qui nol i ""‘?i.ﬁclbﬁI%/ﬁ'ki{eﬂﬁ|k!,r|‘“‘?neaﬁg‘td1 FalkPitheteRARRL RYdub dh vhich the

qui noxal cl nnol car henapnt hri di ne,
Acr P B ReloPHE! moteles greas 9elEr gt o.1he 4 Folu i be
phe reininaBgroupar adridging groupl 30Ibx goop &,a tﬁmr@tgm@ it is bonded to the
phegamepsﬂh o.ic’are tgfaugzh nPKétbRhyigBup. 3 4= 5

gui noly - |squ|noI|nyI 1-,
2-, or 3- i ndol yl, and 2-, or 3 thienyl. A
het er oar wydgalmmy'i réfets\\®a Cﬁ:lldajkym-@re@l iewhicit eycloalkyf Is as defined

%r Oggre r%et%FaSMQhen&XIonyloﬁ id §'CNC1Rio8kyWAP. Bkarfples include, but
are not limited to, cyclopropanoxy and cyclobutanoxy. The group may be a terminal
group or a bridging group. If the group is a terminal group it is bonded to the
remainder of the molecule through the oxygen atom.

s "Cycloalkenyloxy" refers to a cycloalkenyl-O- group in which the cycloalkenyl is
as defined herein. Preferably the cycloalkenyloxy is a Ci-Cecycloalkenyloxy. The



i5 "Heteroaryl al kyl" nmeans a heteroaryl-al kyl group

in which the heteroaryl and alkyl noieties are as
defined herein. Preferred heteroaryl al kyl groups

contain a lower alkyl noiety. Exenplary

webmbealisl al kyl groups include pyridyl met hyl PCTT$G2008/000379
group may be a terminal group or a bridging group.

If the group is a termnal group it is bonded 20 to

t he remai nder of the nol ecul e4d hr ough the al kyl

group. "Heteroarylal kenyl" neans a

het eroaryl - al kenyl - group in which t het er oar vl .
A oksuR etey be arEwab e & Sroals bt e e FA Binalgroue o
may id¥dnded t6 (HE remhinddd ot molecde thraudigthe gxygeoatom. | f t he
group is a termnal group it is bonded to the 25

remai nder of the nol ecul e through the al_k,en‘kll_ groucp. f
" Het er oaHploplsylcrefess F@yﬁ"'al%ﬁ'ﬁ’é}’ gs defined herein in hich“one or more o

Eet ﬂ{&ﬁﬁ%}gémﬁgﬁnﬁ fad Béénl'rﬁﬂfdéu With & halbgerhatdrh selected from the group
eteroaryl and heteroa . Di etjes
IEHE i O

bri dgrinolg CHakRmy<h fwhitein gaabul¥ is Sndepensentynsgleciadofipmi the group
s %ﬁﬁ%ﬂﬁé&it@%r and 17 SR BIclFELSr ths tyb& A isMPpiedilyirém 1 to 10, more

t hr ou eteroal kyl _group. "Heteroa " [e

to. ardseilr 6o Jito e BTSN L BREVALY b sarigf< ooy
RS 68l Bantpldser rildalkyRnadderfatromethilcdifuotometiui apd difloromethyl.

Ci - ClBhet eroaryl oxy. The group may be a term nal

group or a bridging group. If the gro IS a.term.nal
group it [Haloatkenysoefestitoran alkaaYl GERHR F5ETnesk NY§] N Whickone or
0| @4l 6 thé hGaredent diém® KasDissen aéptated Wih 2 08BH@YaIMEndependently
PCTI S&2008/ 000379 42 .". I G" refers to

sat ﬁP'&?‘%’g&ngP%pW"sdsﬁ'gg%ﬁ gf ég%dﬁ fully unsaturated
ronocyclic, bicyclic or polycyclic ring system

cont ai Ni Ny AdaikyRRFSefe R dhedIBhAaIraUp assdefitst leteif frowhitthene or
group consi stin [

of nitrogen, I iffepéndent!
ri nghose ghife hygragag alams, pag, e@ﬂ%@%ﬁ%" adcfe B6R, ftfepéhdenty
het aelectyd frama kHeygrquploetsistiog idf, 6Bk amlt and 5
het eroaryl. "Heterocycl oal kenyl" refers to a
het er ocydoal kyl group as defined herein 1
Bont ai i n o RO ARSI Mgy i or e,
het erocycl oal kenyl group typically is a C2-Cl12

het er ocyc"‘l-?éé‘érb% | refFOPa sta?%lt-g&r%cﬁ@ychbiﬂ afiky! grotp praferably
group or i ng grou

a bri . 10 "Het erocycl.oal
e dinging o 240,14 52508 TR BEEI LBICRTEN thein,in which one
POl v Vifidrk Cof thi N@rboanatamsi(argl aty lasweiated tyrdigaer alpmsy e each
3¢l ecled ' Retetaldnitl grofpaReid froRSSheP akd iR where
#r odf p?@%%ﬁé%%?%rrg efdré]x At 1east one %i nuﬁ%t‘ LEQ&I&-C alky)
ri ncR'iis sglected fep) {her growR Sonsfsting; 8 Fe ABRPAY SUREHEST CrCuallh
pr ef gy subsktated Cirerbeioatlyl, diticrally ebstisdtedsOi-€adryleand optionally
substituted C.-Cygheteroaryl. Exemplary heteroalkyls include alkyl ethers, secondary
and fertiary alkyl amines, amides, alkyl sulfides, and the like. Examples of heteroalkyl
30 also include hydroxyCi-Cealkyl, C,-CgalkyloxyCy-Cealkyl, aminoCy-Cealkyl, Ci-
CedlkylaminoC4-Cealkyl, and di(C-Csalkyl)aminoC;-Cealkyl. The group may be a

terminal group or a bridging group.

"Heteroalkyloxy" refers to an heteroalkyl-O- group in which heteroalkyi is as
35  defined herein. Preferably the heteroalkyloxy is a C,-Cgheteroalkyloxy. The group

may be a terminal group or a bridging group.



15 heterocycl oal kyl substituents include pyrrolidyl,

tetrahydrofuryl, tetrahydrothiofuranyl, pipeadyl,

pi perazyl, tetrahydropyranyl, norphilino,

WO Dogip4ardpane, 1, 4-di azapane, 1, 4- oxazepanelCTA{g008/000379

1, 4- oxat hi apane. A heterocycl oal kyl group typically

is a C2-Cl2 heterocycloal kyl group. The group may be

a termnal group or a bridgi r§ group. 20
Fbterocydoalkylalkyl refers to a

het er ocyC.IHO%Ir kvl g{hg,yg,ﬂ?g.{ %‘AR oF ?I;ﬁgﬂ Cldtetd groups confaining an

het er ocycl of Pare as I ne
her etmatrfnmrdplyblmeﬁ@r@cmembqeﬁquwlﬂ"@r 'aﬁ!{wg one or more

' gcbé’ttgl%aﬁ%gtagirlﬁéﬁffbﬁkq}'f A Yakoriané hb{ d with the remainder of the ring atoms
et rahydr ot hi o

ter ReiRg caBPhL AI9™Sy %"‘%‘W&éﬁe oo 'B“[pr rft%gfﬁp 'g@ﬁ Qﬁ &"ph”r

8 t Exampia  off Obigleroaryii sunﬂmdeded\:dpbertme benzettiigpiiene, ofbet'Wé”a"
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Het érocycl oal Kyl a eny ers | dazole,
het BithiRpyienes afurar - igpindaizine, ¥aHGIenen Rﬂﬂ“%‘ﬁ‘"‘et tpyrrole,  imidazo
het gyragbygglpwd.dﬁybyramb auly#raunyé muaﬂneemtrazoea asloldeisbindale, 1H-

herein The ar er r line,
bri aﬁ?be AT p Lqﬂ}oﬂ}?% el?o%r fﬂolm gmhglgimeg r%gﬁlhé}'{dg@p qumoxa ine
1bs biondieel cabazle. rgvenafmamﬁdeﬁndme tRignaziee dijpzole. isothiazale,
thr Pl‘\’&hthfagﬁe ﬁ]ﬁgﬁa{ Eso&’aﬁ’lﬂtlﬁ(l furazane, phenoxazine, 2-, 3- or 4- pyridyl, 2-, 3-,
" erocydoa tero nean

het ér&c;f}d/'laoél”k Iprl at e'r%af"yg— |soaéJIJ18Fn 1-, 2-, vﬂn r.3- mdoIKI and 2-, or
het astloenyt Iﬁolaﬂté(yalylam;ip Mmqaugaa Qypwrhgﬁegqafyé@'ow ghg group may be
def I may be a term nal group or

EF%EIIII'IQ Rvéilp"or a-Ehé’%r@ (ﬂwﬂgr

gl ng group oup is a termnal group it
1?3 35 bonded to the remai nder of the nol ecul e
t hr ough t iretehmindaiiytlinmephs g heteparyiilky? 009 DABch the heteroaryl and

PCT/, %%é{QrQ%g%Fr é@hemt @F@&)@Qh@@}dﬁ)ﬂéﬂ&b/gmdp@fc&{tﬁn flower

a hé rocycl oal

het 8l @eisho FRYP gy etesoRAHY Wnﬁé'?%idﬁ PV@V'EPE‘V‘aJ g aopR may
het gé aGatiirabgriyp ehaybridgingigrolp. ICBieagr@pds ¥ tinviakllgyiupyityis bonded
he 0 ' bri dgi ng

%roffgl.he %?"amtlaﬁre&g're %%&Pgt@&%gg%ﬁoér@f é1.8Lr'pglup it is bonded

to the remai nder of the nolecule through the 5

oxygen at Wéleroabﬁ%ﬂcyrﬁbamal ke Rptemanyl-alkenfler grodpo im which the

het |
het ?tsl(?éd %@Ia&( %//I mo%;ct’lesgérgﬁe fdeﬂ\e% Femel We ruep mearyall)e } termina
t he gieep @r ackrisioinaj geeupy | bythe proup ica terinal group it is bonded to the

et airpfinel M iRaduthroughltBe gkayiyrotpy be a terminal
group or a bridging group. If to the group is a

termnal group it is bonded to the remai nder of the

mol ecul e'Heleraandfteterdatkyl” gnepge @ thgﬁ@rylunqyama&ylyarqymm which the
ref Qb@roRt @ ﬁét&%lalkﬂ rn%m:ea%réieé ef@d MereRi. N The giabp efay be a

\cl)mn;e FP?% ngq;el@roé a ﬁnd%q%po 3@.@? %‘?Fl;rllé ra;l%%lngﬁfg?&{d’ IF'Q tD the

Foas rénaindeoofithd raol€Sule(tirbagh, the h}!grpalk!hgfgldlbups of thl s
type nis typically from1l to

"Heteroaryloxy" refers to a heteroaryl-O- group in which the heteroaryl is as
defined herein. Preferably the heteroaryloxy is a Cy-Cigheteroaryloxy. The group
may be a terminal group or a bridging group. If the group is a terminal group it is

15  bonded to the remainder of the molecule through the oxygen atom.



10, nore preferably from1 to 6, nost preferably 1 to
3. X is typi caIIy 1to 6, nore preferably 1 to 3.
Lovver al kyl" as a group neans unl ess ot herw se
ﬁﬁ?& '4591‘?5 an aliphatic 20 hydrocarbon groupcyagsdisons7e
e straight or branched having 1 to 6 carbon
atons in the chain, nore preferably 1 to 4 carbons
such as nethyl, et hyI, propyl 4gn-propyl or
i sopropyl) or butyl (n-butyl, 1sobutyl or
tertiary-butyl). The group may be a term nal
or a bri dgHétgrogrit peferdGo sButdtadn partialpaasaturated Re %@Y:@))Sﬁtllfaied
gro | 1 kxt! least one heteroatom
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gr owgelested fon ﬁe(ﬁr%r@nﬁs""ﬂfé ngfoger sulfus Ang @xypep &8 g atom.
gr Ol@xaﬂ{plea ob'hét@&bﬁﬂ]c GHomtigs incfudé Ihetemeyrtopikils hetetoeycleplkery! and
grou bonded to the remai nder of the nol ecul e

o’lﬂoiﬁ‘ﬂ ?’ﬂe sul fur atom 30 "Sul finylam no" neans an
R-S( =O}NH group in which the R group may be OH,

al kyl, cy Gh&%&%'o&lk "Qéi@ﬁs)i& h@l@&"’o}ﬂdoaﬂtﬂ)dro@ras defined herein but
het er oar yl

ned ,herein, )
L GRaRIg % eatline Aot piTtlg A TP G ipeiery! G R BE=C-
at emdnrﬁ@blogkemylmmm The givop cheylbe @temueallgmaph@i@idgtﬁﬁ 9f°“P
:lrge nol ecul e t hrough the nitrogen atom 35 "Sul fonyl™

ans an R-S(=0Qr group in which t
OH, al kyl Hetelygqc@ayg(wyreferﬁé? &WP&&]OR cllcagwm?% ol? $olycyclic

het e EdHtauﬁH Hpleast ovaf ihereebatver eélectedTfrem\iglirogen, sulfur, oxygen,
2009/ . u ERiH § préferably from 3
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{ngrannsiﬂa yl pl ﬁetrg q%a?alillﬁgm-oﬁ?ﬁllr%r? F@la?%énpeloﬁduaépan%z 1,4-
ter m:mépage,omp 1ﬂ—oxegmmmed}\tr@tqrmcloqllghg{qqagypl y -Crz
tml')1| teﬁéiérs?fcﬁﬁl §Bup. NhelYrédpaR bed terinal groiipsorartiaging pagp.

at 1nc

|n the famly of conpounds of Fornul a
(1) are isoneric forns including diastereoi soners,
emant | oTeHeterotyaiatisylaliog’, refatel taye dvisracyciasikyl-aliyl-igsuRelp hich the

E angetegg&ycloékylcgﬁﬁ' Qlﬂﬁlatm@&ﬁg lafON® dfinst Nhexdinir € Btemplary

I'SONeT S I's al so understood th
i sontaterecyclgplivfalilich as9@MRist ere d?@ng ena 'teﬁmmfuwmethy[
and (z;emammmkanm orethys  Thengivep s@pAe & feumw Qrﬂwg @dridging

and/ Srfg& Sﬁ me% £ Mﬁa%}guﬁ is bbAded €o kirkrh&sket bf thé@olecule

art. e conmpounds of the disclosed
éﬁrbot!irqvéht@al'ﬁﬂ)ﬂr%% st as single stereoisomers,

racemat es, and/or m xtures of enantionmers and f

di ast er ecHetemcycaalkylalkenyli refersgp @ hetepavepalighalkenyt- group in which

r ac e%thgﬁr&%ambl)gnﬂ fafk@nyl %0 are A Befined Rereind Theogrbep may be a
terrmnal group or a bridging group. If the group is a terminal group it is bonded to the
30  remainder of the molecule through the alkenyl group.

"Heterocycloalkylheteroaikyl” means a heterocycloalkyl-heteroalkyl- group in
which the heterocycloalkyl and heteroalkyl moieties are as defined herein. The group
may be a terminal group or a bridging group. If the group is a terminal group it is

35 bonded to the remainder of the molecule through the heteroalkyl group.



the scope of the subject matter described and

clainmed. 20 Additionally, Fornmula (I) is intended to
wees04stdser e applicable, solvated as wel |l aBCT/SG2008/00037%
unsol vated fornms of the conmpounds. Thus, each fornmul a

i ncl udes conpounds having the indicated structure,

i ncl udi ng the hydrated as wel43 as the non-hydrat ed
forms. 25 The term™ pharnaceutically accept abl e

salts" refers to s hat re
bi ol ogi C"gptemqlqﬂ[ﬁy@xg’f refers, 1, i geli' %P[ﬂkw-%ngroup in which the
Conmmﬁhﬂtloakﬂdsiasaieﬂm hepéiar Racferably diee heteracycloplkyloiyeis a Ci-

aci 8.#% c&&lggilfyﬁﬁ{rt STﬁé‘étogﬁuSy BQQ'tértnfhal Gl & a %bhgglﬁp If

phar I'ca acceptabl e aci d dition sal
con'pelsm i terr@nﬁwsroap(tra bopges tpdne ’ﬁff'%?%’ gigh ?ws'ﬁ?%‘hmugh the
5 Noggaen somci d or froman organic acid. Exanpl es of
such inorganic 30 acids are hydrochloric, sulfuric,
and phosphoric acid. Appropriate organic acids nay
be sel ecHetgrdcycoalkghylaarefers toye | hstargoprralieay- Oargj'ﬁ‘ﬁt ii; which

het gdi@edeloafkels B8 W¥ined hara. Pﬁéﬂéréme Héﬂeﬂ}&ﬁﬁﬁlk@ﬁyloxy is a Cy-
organi ¢ acl

orm ¢,
pr oﬁ? %ﬂ?@cVC?%I!FEWWclrheg?'%po'f'?ycbe agﬁﬂ@%f’m”p? %6 dg}"b%mup "
10l the ;grduanst aterrgipal graup it &, bohdaddp the remainder of theammwule through the
sul £ atomal Yl sul fonic. Additional information on
phar ceutl cal | y accept abl e sal ts can be found 35 in

R t
Vack PuYERDARY oo a8 alo s S Eitnad Rplinif uhlcf o ormore
ageoftibe hyxregearatorahdscheen replaced wifian SHamREPHYA h!rﬁ’malkv! grOUD

1§ki bk:@éilty'hgs HaSortRa2P L O46A) Gn gﬁbs%ﬂl@@&b@ﬂ@ﬂ@callﬁﬁom 1to

mmy 1 PTFPrE R drp O YRR PRR Tah 3 o BsAB] B 6. more
f or preferablyl 1 0f3. whi ch are intended to be within the

scope of the present invention and specified

formulae. 5 "Prodrug" neans a co[;gound t hat der Shatic
conver si ohoV® AVERRB GrRYPJReant dinjess gihervyse, §PeHigs. 2 “aiphat
201 ohy@ighcaon gtmip eulvich treay bk Istraight orrbriandhed hamngehtoﬁ C(aebog atoms in
by gy dr.ehYsb rorefbri Gl Qrba%n§§dcﬁaa§'n%9w [ pRPATRbRpyl or

an ester pro ru an CO”BOUH T or mul Eg

con'seRremPr Puty ttj*}@@ulis"gle| f%yyﬁgtylboﬁ%prp B may g @ terminal

hy dgreliy 64 bridging bteap.t 0 t he parent ol ecul e. Suitable
esters of conpounds of forrmula (I) containing a
hydr oxyl 10 are for exanpl e acet at es,

2gi trates, v Heass an K- $(FQk goup vRiFhthe B orqupmay;heOH. alkyl
sal bﬁlbblﬂ}leﬁeterch@Ekﬂﬂa?I&& hefiR@y! [yodup s defiredriaters, The group

gg lse%gg At ermm lg(lgiort@no(,lijl'te::bndgi q gFo%?ylf ﬂx@gﬁ@% %Stermmal group it is
et brnded tel the: mmresr of themplacel mfﬂtﬂbﬁﬁt%@f atom.

benzenesul phonat es, p-toluenesul phonates,

cycl ohexyl.s harra,t es and_ qui S
Bxanpl e afr @Q’(H AAPINg AT, 8" BF Cgi S%ﬁ mdaﬁrbn o8 \B'% ,9oup may be
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hy dg @l #a§ be a terminal group or a bridging group. If the group is a terminal group it

is bonded to the remainder of the molecule through the nitrogen atom.

35 "Sulfonyl” means an R-S(=0),- group in which the R group may be OH,
alky!, cycloalky!, heterocycloalkyl; aryl or heteroaryl group as defined herein. The



in vivo to the parent nolecule. (Exanples of ester
prodrugs are those described by F.J. Leinweber, Drug
Met ab. Res., 18:379, 1987). Simlarly, an acy

WP 2903 ound of fornula (1) containing an gﬁﬂﬁgﬂﬁﬁgmym
group may be convertible by hydrolysis in vivo to

the parent nol ecul e (Many exanpl es of prodrugs for

t hese and other 20 functional "groups, i ncluding
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“ni trogen protecting group” neans a group that can
pr eVieese sk¥pd ing afl ¢  ogen noiety reacting during
further derivatisation of the protected conmpound and

i ch can ?9{1% LPfd 'cb%p&tﬁgpgfqge Wgﬁ&ed %ﬁl‘bﬁ&ﬁtenté ﬂ'na? BRAst as single

eMdemn e protecting gﬂu é Al
PCT /BB 0B9erates gndler i Hmab?'@"?qm%@d ot dastereomers.

Phy Suél i€ stbreGibsthats, bycemaios aad mixairestbéredf, we intesied o, be within
Exa Ies of ting groups that
oage the suh&%% eln&etsFl%gF rgrluféfhfn&?

I'nc
pht haI i mdo, acetyl, tri chI oroacetyl, chl oroacetyl,

by omoacet Whditidnaiflo ES:&IU}H Q1) 1§Jh&hmmiéj pehebd applicanty, solvated as
g ro mﬁg glisg)ya‘%g ? oA H)t Xq?r?poﬁr?dgy lThlgs % fgrmula includes compounds

2 rrmalwym lﬁ'@ﬁﬂ«}ltﬂb@etambmyncludmg the hydrated as well as the non-hydrated
4- mgpexybenzyl oxycar bonyl , 4-cuorobenzyl oxycar bonyl,

4- chl or obenzyl oxycar bonyl , 3-ch|orobenzyloxycarbonyl,

2-chl or obenzyl oxycar bonyl ,

25 4- di chl dhetesn zmmwgmbumgqceptable salts™ refers to salts that retain the

4- br QanRle %V%ﬁﬁ?nw theé- Wv@fﬂémywﬂb@ﬁd@OBM include
ok ”°be“2 08 et ap eq additon " SHS SRE Hadk dGRoR WM. - sutable

t -
2-( ébhxmupét)healls capm;nmemurauangn saltg ofl camipohdsyof Epnmufa (Danay be
yl o aé'n l:ltrr&arﬂ'! MYrbﬂraﬂQr&ahhélaaﬁy SRR such inorganic

oxycarbon 2- gp
{51b| m am ryﬂ[ogm?qco§%3q @Bqlglposphon acid. Appropriate organic acids may
cycl gap egléataty Fronsy aliphatiep eydigalighatic, aromatic, heteracyclic carboxylic and

gif:lh hglﬁ/xcg%;]l §§B€§ %ﬁi&%ﬁ@g kb%mﬂ:les of which are formic, acetic, propionic,
succinic, glycolic, giucomc Iact|c mallc. tartaric, citric, fumaric, maleic, alkyl sulfonic,

arylsulfonic. Additional infonmation on pharmaceutically acceptable salts can be found
35  in Remington's Pharmaceutical Sciences, 19th Edition, Mack Publishing Co., Easton,
PA 1985. In the case of agents that are solids, it is understood by those skilled in the



met hyl cycl ohexanyl oxycar bonyl ,
2 nethylcyclohexanyloxycarbonyl, 2-(4-
| sul f ono) - et hoxycar bonyl

%H%Wﬁyﬁsulfono)ethoxycarbonyl, 2 15 PCT/SG2008/000379

(tri phenyl phosphi no) - ethoxycarbonyl,

f1 uorenyl net hoxycar bonyl ("FMOC'), 2-

(trlnethyIS|IyI)ethoxycarbonﬂF al | yl oxycar bonyl ,

1-(trinmethylsilylmethyl)prop-1- enyl oxycarbonyl, :

5- bﬁ?%ﬁﬁﬂ%ﬂéﬁh W gqyﬂﬁéland salts may exist in different crystalline or

-acel oxybenzy ar bon
t r | RAMORRhiS: TRy é&PBUH'ﬂ‘ a’%'"@f“i’fiﬂn‘?l bewithin,8® 5708 19 15y present
CY Cihwptishant gpédmed yormuleeny| , 4-
(decycloxy)benzyloxycarbonyl i sobonyl oxycar bonyl ,
1- pi peridyl oxycarbonl yl and the 20 like;
benzoy| méPiagluiglmeans® Gpmpawnd thatyndergesscApesANtte A ppmpound of
di It%ﬁﬁwd mhﬁrﬁf\fy HiSlogied %%tenﬁﬂ@halui B metalsélic n;’ébas @t byahydrolysis,
nitro rotectin roup, enp
| orfgduttion fro dafian) Bpr watble esoL R mdrug Y oofpdubls SPlormifa ()
t hecontrmgta bydraxiyl Grairs egy ba tconvediblei Ibhrqvgyolvaﬁdn ¥y to the parent

sel GGbdyes! yu.tﬁasm.yts& @S:oﬁmﬁéﬂﬁhé Qﬂo%tﬁd"'ﬂ}ﬁon&mtaa%ro&imgfoup
dISTU?tIn

e renual nde nc
16y yarB e €Xample SRS 'avee%@mw?@ ‘aﬁfag%(@ﬁﬁ" o PRl Aevates
eX agrppiciateaf s&ﬂn&tbea‘angmu PiRatedtes, frsatinteng bis-BBydrenmaphihoates,

W an ts, Pro ps

Syn?&ﬁg %, * Sedtstiifer 3'W§'Léﬁfﬁf§$sc, o otk lgiphdnates,
Chagibanesuiphonaieni e, J. bernzewulle@aalrs Pr ot eck-oluenesuigfignates.
i N ChRREY §ulﬁ%ﬁﬁle§térbd UtlaRRUMAPasSRer ek@ide aarsdter prodrug of a

lslﬁg g":’q%%%%’cﬂf &a&mul'g,lglgco %%%&Ia G%BO lc"cﬁxﬁ maﬁl%‘é%grﬂleﬁglb tbb ﬂﬂ:{rolyﬂs
" t hiervap eaithi pateny matbéuies t (Examelemefirster grodrugs pedhqsp glescribed by

anoglnt Lendw%b@rn Dn?g'THH{AE ﬁé&f f18 81 r’qbaf)o gfnﬂ@@t aase biodhal of a

or desir |n|ca resu ve a

b SAMPPHICSY Sri() cOTiEns SR ARES aEHHP IR PP SRETLS opndtOss

ef f politovie therpareht holetylpi(Many gxampiesf ¢fciredmigst for these and other

P al Juh&(%ﬁa! %Jﬂgk b ﬁ% ﬁﬁr@g' Ial‘ezé‘esm’itﬁe‘delFlSlﬁ‘rodréiéso\(‘*,‘hﬁlle.-ngexs and
ressi o

ORISR b6 ¥, Hlss RoBorRd B P FOHACH. Mess

" f uaRiS TIRRISpaRgsrvaDBNt " i s intended to include

variants of the specific protein kinase species
described herein. It will be understood that klnases“h
may have Thpgmrqmensqjetﬁdpggfo%megnst ﬁgrOﬂPaﬁlﬂ}lF@n prevent the

2§90&&§é}f Moiety @8dcting Hurldg forthat Gérlvaﬁsyitust oful protected cempound and
gl V& k' n g(?eald%ﬁe%oogd &eq'dteéu%ﬁe n‘a%rﬁgﬁmmt%%c@ﬁé group

ki n ecu e nal nta

cal acti

as & rmcmable in ke .nb:@@loglcswa}? ms n#ﬂsa' mee CPPB%ﬁs%rerlrﬁF‘%'es of
al | @iy én ¥ @[dcfﬂ{glh QrBupéMnEtlH@ aaﬁd pra(bucnmsaadat;:j)neihade(such as
nutatlons ch as o.acid su

addmeB methy] ek ; (IO, PRI & Pl it Binor (RER Bietnoxy
Wi t bérzyltether (RMBY) thithpithid methy! etheq RivalelyeRiv), TairahydrapyramTsiP)),
gen r d iyl(TBBMSH and

(i nﬁ’fﬁ’éﬁg‘“@‘i e o o "

f r otfisepraPdlY (PPSkari ation. 1t is

The term “nitrogen protecting group” means a group that can prevent the
35  nitrogen moiety reacting during further derivatisation of the protected compound and
which can be readily removed when desired. In one embodiment the protecting group



1o al so known that FLT3 has an isoformthat is the
result of exon-skipping. Gher functional
Bidoowd48175s | ncl ude ki nases having altered  PCT/SG2008/000379
post-translational nodification such as
gl ycosyl ati on. Specific conmpounds of the invention
include the followng: 15 NH26NH2Z NN NN N N N N\
JNNFNNN\ b JF NH2 NON NNN N>~ NN N II

J WD 2009/ 045175 PCTI S 088/ 090373ﬁ 48 NH2 NN

|1 RremqvaRg s PARIagSe o RPESSRE. Exgrigles of
N~ Nsluitatse Nhifsbgen protecting groups that may be used lnclude formyl, trityl,
phthalimido,acetyl, trichloroacetyl, chloroacetyl, bromoacetyl, iodoacetyl; urethane-
type blocking groups such as benzyloxycarbonyl (‘CBZz’), 4-phenylbenzyloxycarbonyl,
s  2-methylbenzyloxycarbonyl, 4-methoxybenzyloxycarbonyl, 4-fluorobenzyloxycarbonyl,
4-chlorobenzyloxycarbonyl, 3-chlorobenzyloxycarbonyl, 2-chlorobenzyloxycarbonyl,
2.4-dichlorobenzyloxycarbonyl, 4-bromobenzyloxycarbonyl, 3-
bromobenzyloxycarbonyl, 4-nitrobenzyloxycarbonyl, 4-cyanobenzyloxycarbonyl, t-
butoxycarbonyi (tBoc'}, 2-(4-xenyl)-isopropoxycarbonyl, 1,1-diphenyleth-1-
10 yloxycarbonyl, 1,1-diphenyiprop-1-yloxycarbonyl, 2-phenylprop-2-yloxycarbonyl, 2-(p-

toluyl)-prop-2-yloxycarhonyl, cyclopenianyloxy-carbonyl, 1-
methylcyclopentanyloxycarbonyl, cyclohexanyloxycarbonyl, 1-
methylcyclohexanyloxycarbonyl, 2-methylcyclohexanyloxycarbonyl, 2-(4-
toluylsulfono)-ethoxycarbonyl, 2-(methylsulfono)ethoxycarbonyl, 2-

15  (triphenylphosphino)-ethoxycarbonyl, fluorenylmethoxycarbonyl  ("FMOC"), 2-
(trimethylsilyl}ethoxycarbonyl, allyloxycarbonyl, 1-{trimethylsilyimethyl)prop-1-
enyloxycarbonyl, 5-benzisoxalylmethoxycarbonyl, 4-acetoxybenzyloxycarbonyl, 2,2,2-
trichloroethoxycarbonyl, 2-ethynyl-2-propoxycarbony!, cyclopropylmethoxycarbonyl, 4-
(decycloxy)benzyloxycarbonyl, isobomyloxycarbonyl, 1-piperidyloxycarboniyl and the

20 like; benzoyimethylsulfono group, 2-nitrophenylsulfenyl, diphenylphosphine oxide, and
the like. The actual nitrogen protecting group employed is not critical so long as the
derivatised nitrogen group is stable to the condition of subsequent reaction(s} and can

" be selectively removed as required without substantially disrupting the remainder of
the molecule including any ather nitrogen protecting group(s). Further examples of

25 these groups are found in: Greene, T. W. and Wuts, P. G. M., Protective Groups in
Organic Synthesis, Second edition; Wiley-Interscience: 1991; Chapter 7; McOmie, J.
F. W. (ed.), Protective Groups in Organic Chemistry, Plenum Press, 1973; and
Kocienski, P. J., Protecting Groups, Second Edition, Theime Medical Pub., 2000.

30 The term "therapeutically effective amount" or "effective amount” is an
amount sufficient to effect beneficial or desired clinical results. An effective amount
can be administered in one or more administrations. An effective amount is typically
sufficient to palliate, ameliorate, stabilize, reverse, slow or delay the progression of the
disease state.

3s
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The term "functional equivalent” is intended to include variants of the specific
protein kinase species described herein. It will be understood that kinases may have
isoforms, such that while the primary, secondary, tertiary or quaternary structure of a
given kinase isoform is different’ to the protoypical kinase, the molecule maintains
biological activity as a protein kinase. Isoforms may arise from normal allelic variation
within a population and include mutations such as amino acid _substitution, deletion,
addition, truncation, or duplication. Also included within the term "funclional
equivalent” are variants generated at the level of transcription. Many kinases
(including JAK2 and CDK2) have isoforms that arise from transcript variation. [tis
also known that FLT3 has an isoform that is the result of exon-skipping. Other
functional equivalents include kinases having altered post-translational modification

such as glycosylation.

Specific compounds of the invention include the following:
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NNN / N-Br "NN) G N N or a pharmaceutically
acceptable salt or prodrug thereof. The conpounds of

the invention. have the ability to inhibit the

e 2009045y750f 5 certain protein kinases. The BBI/$63008/000379
to inhibit kinase activity may be a result of the
conpounds of the invention acting directly and solely

on the kinase nolecule to i ndbit biol ogica

activity. However, it is understood that the

conpounds may algg act at least partially

co-factors of tHe%kinase in guestion that are

i nvolved in t ~ghosphoryl ati on process.N1GNThe
conmpounds may [
ki nases or a frggnment or a conplex or a functional
equi valent th f .NThe conpounds nay havge NVi
agai nst certaijp s rrye/threonine kinasesﬁ%}S sugh as
nMTOR or i Nr conpl ex or funeftgrialy® ~N

equi val e \v%hereof. i nhi bition t he prot

Ki nase may~be carrged out in any of a“~hunber oixn&;ll
known ways in t art. For exanple if inmlNAi n of
the protein kingsé in vitro is desired an
appropriate a fy of the conpound of they
may be added t
I n circunstance
activity of thelkingse in a manmal the

t he ki nase tyﬁié& Iy>invo|ves adninistegipg thﬁ
CT)
t

he,

conpound containing the ki s
2009/045‘?2\ S&2(Q8/000379 53 Aggor in§1y QME//
conpound i fvention may find a-ful tip| e nunber
of applicatiorg?n which their ability to | fthi bi t
protein ki nasgs>@¢f the type nmentioned abgye“ncan be
utilised. For|lexdnple the conpounds may b ed to
i nhibit serine reonine 5 protein kinases.J The
conpounds may soppe used in treating or evRnti ng
a condition ﬂn ngnnal i n which inhibit}fon of>a
protein Fkﬂﬁsé~ Nor co-factor ther N Nt s,
inhibits g{r’Jane ior' es a pat hol ogyaoy synpt ganl ogy
of the cOndition. conpounds di s ed have(the
ability to be usedwp/the treatnent of 10 NH
proliferative dderders. An exanple of sudfi2a
di sorder is cqyéeﬁ. It is anticipated t >Nt he
conmpounds wi | Il haye the ability to treat| boflh solid
and liquid tundx®. |In sone enbodinents t cancers
that may be tredted by conmpounds of the prlesept
i nvention N \\(#§ = H)
N N




i nclude solid tunors and hematol ogi cal cancers. 15 As
used herein, the term"cancer' is a general term

i ntended to enconpass the vast number of conditions

W& 3oomdsgrscharact eri zed by uncontrol | ed abnor ped/sG2008/000379
gromh of cells. It is anticipated that the

conpounds of the invention will be useful in treating
various cancers including butsfot limted to bone
cancers, brain and CNS tunours, Dbreast cancers,

col orectal cancers, endocrine cancers including
adrenocorti cal Zﬂbcar0|nona pancreatic cer,
pituitary canceﬂ§ t hyroi d cancer, par af, Nﬂ d cancer,

t hynus cancer,’jgastrointestinal cancer
cancer, extra tic bile duct cancer,
gastroi ntestinal| carcinoid tunour, gal
cancer, genit cancers, gynaec

cancers, head k cancers, Euk elonas,
ers, lung can np eye

hemat ol ogi'calN diMsor
soft 25 ti® sarco adr
posi's sarcoma, urin N y stk

cancers, aki.h cancer,
soft tissue sarconm,

cancers. Exenplary c prs that nmay be treated K}
conmpounds of this invy ion include anatoloal@
cancer such Hayel oproliferative disorders N
(i di opathic 0 nyel of i brosi s, polycythen1ﬁ
essential t ocythem a, chronic nyeloidjleu en1a)
nyel oi d et ia, chronic nyel ononocytic
acute |ynphocytic |eukema, acute erythrob

| eukem a, Hg 55 and Non Hodgkin's dls‘ﬁgé\

| ynpho adut gl Tcel | | eukenia, nyelo

syndr offes N plﬁsnﬁ‘cell di sprder, haify H
Ieukenn@y)kaposiké:zarcg | ynphona @
hyperproliferati ond[.tiYons 35 such as psoriasis

and restenosis; gynaefol ogi c cancer such as breast
carci noma, ovarian dancer, cervical cancer,,,vagi na
and vul va cancerNH %ndonetrlal hyper pl asi a

2009/ 045175 P P%§?008/000379 54 gastr oi i nal
tract cancer siych jas col orectal carcinoma,l pgl yps,
liver cancer, g ric cancer, pancreatic cgncer,
gal |l bl adder canger;,urinary tract cancer
prostate Qaniiif\ ney and renal cancerﬂ ur
bl adder carrer ral cancer, pen| -Aa
cancer sugh %% IaggﬂP/ brai n tunou ch as
gl i obl ast 7 5 neurobl ast ong, astro?ykg

ependynoma, brain-stem glionas, nedulloblastona,
nmeni gi omas, astrocytoma, oligodendrogliom; head and
neck cancer suchNWs nasopharyngeal carci noNHp

| ar yngeal carcigbna; respiratory tract cancég such as

| ung car ci nomaN C and SCLC), nesot hel
disease such a eti nobl astonmm; nuscul o-s et on




to neopl asm Sqguanous cell carcinoma and fibroid

tunour. Conpounds of this invention may al so be used
to treat pre-cancer conditions or hyperplasia

including famlial adenomatous pol yposis, colonic
warmnoesisus pol yps, nyel oi d dyspl asi a, endorBTy§GE08/000379
dyspl asi a, endonetrial hyperplasia with atypia,

cervical dysplasia, vaginal intraepithelial

neopl asi a, benign prostatic Hgperplasia, papillonmas

of the larynx, actinic 15 and sol ar keratosis,

seborrhei c ker atﬁéi s and ker at oacant homa. | 2i s al so
antici pated that|the conpounds of the invertion will
be useful in Nrgq¢ing aut oi nmune or infl tory

di seases or diIeg;es supported by excessi
neovascul ari satrgn. D seases that have bee
attributed wth _Song degree of 20 autoi
etiol ogy, or tﬂat i nwol ve pat hol ogi ca
and neovazgu#g#ié in responses; | NdesnbuN are
not limted , the foll ow ng: acut%)di seninqged//
encephaldﬁyeﬂitis, Qégﬂson's di sease
aganmagl obul i nem a, Panul ocytosis, allergjc
asthma, allergi &Méncephal onyelitis, allergijc?
rhinitis, alo bR areata, al opecia senilNSTN
aneryt hropl asifa, ankyl osi ng spondylitis, U
ant i phosphol i prgFanti body syndrone, aortiti|s 25
syndrone, apl astlic @nenia, atopi ¢ dermati f1

aut oi mmune ha \}Jﬁem' a, autoi nellh
aut oi nmmun 0 'S, Bal o di sease, n%iﬁbdaw S)_\/
di sease, ﬁgg ce SR§L§gase, br onchi aP<ast hma
Cast | ema® yndrong, celiac di sease, Chagas

di sease, chronic inflanmmat d | ]

pol yneur og{g{ﬂﬁ@ﬁ‘ﬂ\‘ﬂ@%&%&% sa@%ﬁ%déu ;@,Hﬂ%'gans
syndrone, conical cornea, com cal |eukoma. Coxsackie

30 nyocar g boﬁnnpoﬁg%ﬁ% ik FRefBn, Havd e Silky GEMBIBIt the activity of
|

cut aneous eosi nophilja, cutaneous T- cell |ynph
Gor aran el RPN KB K Ay € Pt of e
di akghpsunds efttheinymatidnyacting diestiysand solely na therkmase molecule to inhibit
dystr pph | al | K& Eompaiatd Iso act at least
&Fﬁ’f"%{‘:fgﬂt H&Lévﬁn{, |t|§ Lﬁ?g@l@_&l th8& pRlsfds may also a

der si nop asciitis, eosjinophil.ic .
i asti the
thg\E\??n Slnvolved in

C
gastadielyt eni e9-iactomiof dherpiifase s in) UpYey
SYN@hepReryhiidipastesty al veolitis, gestationa

enphi goi d, gl omerul onephritis, 35 Goodpasture's

ndrome, graft-versus-host di sease, G aves'. di soer%sf%gment

Gui | | ai n- Bhe eampogiydsdnay/have agtivty; aggingt FL3 ppteiningses
haengph ¥bhperdralinttishandijuvaent theeget i ¢ keratitis, WO
2009/ 045175 PCT/ SG2008/ 000379 55 ichthyosis
vul garis, idiopathic intersititial pneunonia, ine ki
i di opat hi @he beropsuodsymaRaYe @ctiviy against certail perppiliyeppe kinases
Eowesluc,gjéss,ge@ﬁgq a HeyWRREd icorfipleht Grdarttionakequivaiedtittgreot.

eratoconjunctivitis, Lanbert-Eaton syndrone,
| eukoderma vul garis, |ichen planus, |ichen
scl er osus The inhibitioh fdbeseroteinikinase Mey e eATEeSAULN any pf A gymber of
deg%&r‘lrkg&jﬁggaysﬁn RO, O 3gdrhte ANMIbtEn oMRaipmitedr kinase in vitro is

e

d S(:)daeziréd an a%rpsor;])riaste léjlrlngt?r{t of Mél g“hnalpoklﬁg %F {ﬁgrimrention may be added to a

20 solution containing the kinase. In circumstances where it is desired to inhibit the
activity of the kinase in a mammal the inhibition of the kinase typically involves

administering the compound to a mammal containing the kinase.



di sease, multiple nyositis, nmultiple sclerosis,
myast heni a gravis, necrotizing enterocolitis,

»VS%«?M%H tis optics, ocular penphigus, OpSOptPEGHIS/00379
nmyocl onus syndrome, Ord's thyroiditis, paroxysma

noct urnal henogl obi nuri a, Parsonnage- Tuner syndrone,
penphi gus, periodontitis, pergicious anem a, pollen

al l ergies, 1o pol yglandul ar autoi nmune syndrone,
posterior uveitis, primary biliary cirrhosis,

proctitis, pseudonmenbranous colitis, psoriasis

pul rmna{ﬂy %%%ﬁ?wnﬁﬂd&qgg Bthe inP&itib® Ma§ fify B HHURIPR, number of
reversi bl e obstructive ai e

{ ov applcstqBsRsh drorabiiy ip PN Polgagdr &% R rfineg above
Sez aay bé el rmxaniﬁjle)@e @nigounys ohay be ysed tb ibibit gerinefthreonine
$aﬁt£{efgélﬁa LG QO C Rl rh;ﬁ:lun&é’ ﬁ'ragrgls% beHBSEY R 1daRyTBE PRlting a

sarterltl arteritis,

Tol conditign i a gymmbwhucpyw@bnpndqf &kﬁ’&t%% klﬁ%qel qnfllag co-factor thereof

ul C @redbhty,Sntitsth bt dnfeliordfels iaGathoRgy oneasymplomology of the condition.
conjunctivitis, vitiligo, Vogy- Koyanagi - Har ada

syndrone and Wegener's granul omatosis. The conpound

of t he i Tiveecamponndsagisciissd hewe theeabilibhie b éﬁ%i’r Bt tp@)lt(e@}pent of

éﬁ I%Pﬂnb«m%%ﬁfs fﬁﬁ %)tahﬁﬁet &fRGchAa Gisundlr i daRcérN it & anticipated that
anl I n | C I nhi pItl a N

pr ediEneomAoyprsHl haye tﬁ'ﬁ\ﬁbﬁ@r t'eeat ﬁ‘é‘ﬁﬁg{&;oqlg ﬂ@ﬁemm&é n some
sy m&tmamhegytmfcamdees toatmabiyt iedreated T eorermupdsual die RiFsepttivention
| NV Gt 4@ 1!3‘?1{ Hihatbigilal dnkdrg Preparation of a

medi canen t he treat ment or prevention of a
ki nase-rel ated di sorder. 25 Adm nistration of
* BONpPouUNdAs ukddtersir; aie1eira "¢anpert & hgeneras terrarintrglel yo enspmpass

SL c I%rtleh\gas Cnut) a%QF &%@@ﬁ? thfapar:re %Hérgétél'lze@m&bﬁpor 16 dAbRBrmal growth
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30 in an amount sufficient to deliver to the patient a therapeutically effective dose. in
various embodiments the inhibitor compound may be selectively toxic or more toxic to

rapidly proliferating cells, e.g. cancerous tumours, than to normal cells.

In using the compounds of the invention they can be administered in any
35 form or mode which makes the compound biocavailable. One skilled in the art of
preparing formulations can readily select the proper form and mode of administration
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35 The compounds of the invention may be used or administered in
combination with one or more additional drug(s) for the treatment of the
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The solid dosage forms of tablets, dragees, capsules, pills, and granules can
30 be prepared with coatings and shells such as enteric coatings and other coatings well
known in the pharmaceutical formulating art. They may optionally contain opacifying
agents and can also be of a composition that they 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

35  substances and waxes.



GENERAL SYNTHETI C SCHEME A wi de range of

trisubstituted purines can be prepared in a
straightforward three step procedure starting from

WO 30084 r opuri ne which is comercially ava?eyﬁﬁ;@os@m”
froma nunmber of sources or may be prepared from

purine itself using, for exa % phosphoryl chl ori de.
The general representative p:rg edure is shown in
scheme 1. Schene | 10 d NjJNN \>d NNO N

ENH >F\§3 | ﬂeRza.%%/Ae dyrn;_ﬁblfnds caﬁ( @R&b2 be NnJ n@oeneﬁ)sﬁiﬁte&Nden if

b RovroRRia MR T Gdre o gbove- P%Q"tm(‘?élz\l‘j’ﬁmﬁﬁ A shown
|n|t|al reaction of 2,6-dichloropurine or its 8

derivativg, wt Qp %gn #l?él forhé'rjaL d,sﬁrgnr rﬁsfrHMnS ihefide pharmaceutically

al kyl ati on"predo position
(5TetaPQ§ht§dlﬁcﬂﬁnu_%QflseF<§Ut'P%§“sPeE§3°’!§6 syryps, andcpixiss. Inaddition to the

L¥ g la6tivb c&hﬂﬁﬁdé‘ gk 4BRYosHYe iy mab corthial theft Wiluehtds commonly used
sence

car Bl 'ﬁ%t A rfgl?%?g]l)%??ﬂgﬁ§ %,c': 0 t‘%arc' Isa%n?ss %Mmmncg aggnts and
Wt 1 omuers 2u6h d skiiybalonial: isaeropy} Adebolppth sAGeENals, eyl acetate,
pho t%ﬁ#&;yﬁ Slcgfbg al?é’hzﬁcﬁén!@été nﬂ'o@%@t g!yc:‘él'I ch13-Bitylene glycol dimethy!

di e azo

at e t
] k%"a?'r"&lﬁ m'ﬁ(&reﬂ"zﬂﬂabr?" %r QE?”B‘E‘“ ?éw? B n}"e Ggstor, and
t he s8sap@dilL), @lycardl, tetrahydrabitugt alpehol. rpelyetnmjpeglyools and fatty acid

cat ALYSSHsSOMR! ddddrixGies Haledr.

Besides inert diluents, the oral compositions can also include adjuvants such
15 as wetting agents, emulsifying and suspending agents, sweetening, flavoring, and
perfuming agents.

Suspensions, in addition to the active compounds, may contain suspending

agents as, for example, ethoxylated isostearyl alcohols, poiyoxyethylene sorbitol and

20 sorbitan esters, microcrystalline cellulose, aluminium metahydroxide, bentonite, agar-
agar, and tragacanth, and mixtures thereof.

Compositions for rectal or vaginal administration are preferably suppositories
which can be prepared by mixing the compounds of this invention with suitable non-
25 imitating excipients or carriers such as cocoa butter, polyethylene glycol or a
suppository wax which are solid at room temperature but liquid at body temperature
and therefore melt in the rectum or vaginal cavity and release the active compound.

Dosage forms for topical administration of a compound of this invention
30 include powders, patches, sprays, ointments and inhalants. The active compound is
mixed under sterile conditions with a pharmaceutically acceptable carrier and any

needed preservatives, buffers, or propellants which may be required.

The amount of compound administered will preferably treat and reduce or
35 alleviate the condition. A therapeutically effective amount can be readily determined
by an attending diagnostician by the use of conventional techniques and by observing



20 type have been descri bed by Gundersen et al. in
Telt:ragedron Leltters 2003, 44, 3359- 3362. Subsequent

al | adi um catal ysed coupling of 2 with a sui
nggm BBnic acid or egtergt hen delivers b&HS Ganosronnsrs
internediate 3 (Collect. Czech. Chem Conmun. 2002,

67, 325). Addition of norpholLine can then be carried
out at elevated tenperature, I'n a suitable WO

2009/ 045175 PCT/ S&2008/ 000379 62 sol vent such as

DVA, radE oRaindd ¥indet Qnﬂégé@s Elh'ﬂmﬁiﬁﬁde&eah tetbranitief the theepeutically
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ane % E}? tD* Ih tﬁ dmythg Qeéﬁ@ﬁdeQﬂl th@bétleﬁrlo h‘ﬁalh'ﬁhtn ﬂle Particular

B-su oropuri ne as, star

(5Sc W@WEOW B‘?m'@atﬁ red, fhe mede o‘?fu%"é‘?i""ftéf’ﬁ ' }hga? ﬁ%’a%b"'w of the

sy ntd?aiaréﬁorsﬁqmmﬂsﬁd,(tse besewegine sdiatedethanpé of attfee medicatipns and
may o the 8-position after conpletion

of t rgeeaa"etr?gceu?'?Hustrat ed in schene | above. For
exanpl e, the 8-position of 4 may be brominated to

give 5. Th%mf&?é?fﬂo@@gmw bé B @dhgh Erofhi abplitalctdo 1390 mggper kilogram
ex ag,ﬁ B?qy rﬂ?'gh? Be‘%% ?gmorewr&eﬁ&e cp.)ts%g s\ﬁgg%ﬁ%@rgn%e f8m 0.1to0 100

N N g pér k]lﬂdrémowedr weighinper Qlay; more| rrefergbly,fromy 0.2 tR8P< mg per

E:\ \gil % of bod%@}ﬁ}@ f@v&h b3 pr&femNy Id.2No 50! mglges kitogkam of

N CIbOFlV welg{;t@gr dayp A sui Pae R@g canl bg aﬁg{f\?e}ed in mumHe sub-bbdds per
day.
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SYNTHESIS OF COMPOUNDS OF THE INVENTION

The agents of the various embodiments may be prepared using the reaction

routes and synthesis schemes as described below, employing the techniques

20  available in the art using starting materials that are readily available. The preparation

of particular compounds of the embodiments is described in detail in the following

examples, but the artisan will recognize that the chemical reactions described may be

readily adapted to prepare a number of other agents of the various embodiments. For

example, the synthesis of non-exemplified compounds may be successfully performed

25 by modifications apparent to those skilled in the art, e.g. by appropriately protecting

interfering groups, by changing to other suitable reagents known in the art, or by

making routine modifications of reaction conditions. A list of suitable protecting

groups in organic synthesis can be found in TW. Greene's Protective Groups in

Organic Synthesis, 3™ Edition, John Wiley & Sons, 1991. Alternatively, other reactions

30 disclosed herein or known in the art will be recognized as having applicability for
preparing other compounds of the various embodiments.

Reagents useful for synthesizing compounds may be obtained ior prepared

according to techniques known in the art.

35
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EXAMPLES I n the exanples describ

\&ﬁléé@’??%?‘%erw se indicated, all tenperatur es??’ﬁ/@?#@%(}osw

foll owi ng description are in degrees Celsius and all

parts and 15 percentages aregby weight, unless

i ndi cat ed ot herw se. VE)2009/845175 PCT/ SG2008/ 000379

63 Various starting materials and other reagents were

purchased from conGENERAL SYNPHETICISCHEME h as Al dri ch

Chem cal Conpany or Lancaster Synthesis Ltd., and

used without further purification, unless otherwse

i ndi cat edA videTeangexefytdsubstittethpyrinpfrFanabgyiprepared in a straightforward

N, NygbdBibh probefurdtariisy fdaVEb-dihiloRpliieodthasl coriraercially available

Aldrich in SureSeal bottles and ed as r. i V.

Sol FERMREoEHps ey BF aRReed TE el RE b B or ot
t he phssphoryichiarisis. Dhégameiabrepiesetitatiae prdcedliteds shamntin gaheme 1.

set forth bel ow were perforned under a positive
pressure of |10 nitrogen, argon or with a drying

tube, at anbi ent tenperature (unless otherw se

st at&B8™e !y anhydrous sol vents, and the reaction

ol asks are fitted wth rubber septa for the

i ntroductign of substrates and reagentg via syringe.

A asswar e s, oven-dried and/or heat-dried.
Anal ytic Hﬁﬁﬂy#ayer chr omat ogr aphy Nva3y pscizer ned on
gl ass- NSiTi cagel— 607254 platg Mer ck
(0.25 ?Jn)) and eluted with the appropri at e'xl,{z sol vent
ratios (v/M). The reactions were assaye@ by TLC and
term nated as judged by the consunption of sgtarting
material. The TLC plates were visuali zezlap(y,év\ B(OR),
absorption or with a p-ani sal dehyde spwyay r ent or
a phosphoni%l ybdi c acid reagent (Al drich Rg:herri cak?s, 20

wt % in
. 1 o
R R ( TR, RO R
0
P San P Sa
(NTNTTN o N N
O\’J X-R2 X-RZ
(RZ)q 4 3

As shown initial reaction of 2,6-dichloropurine 6r its 8 derivafive with an alkyl

halide results in alkylation predominately at the @ position (Tetrahedron Letters 1995,

15 36, 11, 1945). A typical procedure uses an alkyl bromide in the presence of a suitable
base such as potassium carbonate, Alternatively, an aicohol may be reacted with the
2,6-dichloropurine in the presence of a phosphine and an activating agent, such as
diethylazodicarboxylate, so as to effect a simitar alkylation. N-arylation may also be
carried out at the 9 position of the dichloropurine. Copper catalysed couplings of this

20 type have been described by Gundersen of &/, in Tetrahedron Lefters 2003, 44, 3359-
3362. Subsequent palladium catalysed coupling of 2 with a suitable aryl boronic acid

or ester then delivers intermediate 3 (Collect. Czech. Chem. Commun. 2002, 67, 325).
Addition of morpholine can then be carried out at elevated temperature, in a suitable



20 ethanol) which was activated with heat, or by
staining in an iodine chanber. Wrk-ups were

typi cally done by doubling the reaction volune with
Wdm09/64588t | on sol vent or extraction sol vent REGTSGIAEH00379
washing with the indicated aqueous solutions using

25% by vol une of the extraction volune (unless

ot herwi se indicated). 25 Prodi&t solutions were dried
over anhydrous sodium sulfate prior to filtration,

and evapor at th Lven : -
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obt FERAMFING0 g%'f"uf, ons (reported in ppm, using
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77.00 ppm CD3OD (3.4 and 4.8 ppm andcé49. 3 ppn),

or an WO 20 5175 PCT/ SG2008/ 000379 4 i1t er nal

t et r anet hyNgi% standard (0.00 ppm S

appropri NVR —Solvents wer e ’ needed.
When pe mul tiBlicities are reported, the f ¥tgzowi ng
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triplet, m= nmultiplet, br = broadened, dd = | et
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vari ations prN&®difications thereof. Schene 3 depi cts

three variafions on the three step proceduRe in which
15 differentRtonditions are used in the fj step so
as to intr di verse su tltue s at
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EXAMPLES

In the examples described below, unless otherwise indicated, all

temperatures in the following description are in degrees Celsius and all parts and

15 percentages are by weight, unless indicated otherwise.



| eaving group (such as a halide) in a reaction
whereby the nitrogen displaces the 20 | eaving group

to formthe conmpound in which the nitrogen at the 9
WRHNPPBAS s then functionalised with the nofel/ye2008/000379

Sui tabl e [ eaving groups for use in reactions of this
type which can be displaced hy nitrogen in such
reactions are known in the art” and in general the
synthesis of noieties containing |eaving groups of
this type for use in these types of reactions are

lesgh\cl)ﬁllnl \ilérf;iﬂgéé\%htérﬂaga n?frihl% e5hd\VkHeE  rebdentsh vefd @lutthas2l from
. ene hree si t .

ConfrRE o e Al FRRriP - riant PR Rpd oo
di chidor apdir iuaed wistthoub furtber spuriicajibm| kuplesh alothgawises Lipgicated.

S | K :
? nt 'F%%ﬂg&eﬂ)fg%ﬁa@ﬁ gﬁ& hhﬁ?@ﬁfgﬁy@?ﬁ\é%tfgﬂ] Z\géréi ?r)éjrdhased from

UL . vl .
gr of¥griciin SeeSgalibatiies ansrpised,as tepeivth Al SR BB vsing
di - staifakd reth&ds imhb laxt] unsootperafe atdicated. 9 posi tion) or
an aryl or heteroaryl boronic acid (to introduce an

B0, sopodFUBRARY o B e bl M 0BT o
1§ wlsegep| aman jq eVt udptng AF?ﬁ ab Amhignt tefpperatiyge (dnless, ot%larmse
NN~stAidd), nNinhydebub shilvBits, Ghd teabadhbn fRisks Are\fittédl with Bbleap serfta for
St ef?‘g w%ro%&&gr? of substrates and reagents via syringe. Glassware was oven-dried

andfor heat-dried. Analytical thin-layer chromatography was performed on glass-

backed silica gel 60 F 254 plates (E Merck (0.25 mm)) and eluted with the appropriate
15 solvent ratios {v/v). The reactions were assayed by TLC and terminated as judged by

the consumption of starting material.

The TLC plates were visualized by UV absorption or with a p-anisaldehyde
spray reagent or a phosphomolybdic acid reagent (Aldrich Chemical, 20 wt% in
20 ethanol) which was activated with heat, or by staining in an iodine chamber.

Work-ups were typically done by doubling the reaction volume with the
reaction solvent or extraction solvent and then washing with the indicated aqueous
solutions using 25% by volume of the extraction volume (unless otherwise indicated).

25  Product solutions were dried over anhydrous sodium sulfate prior to filtration, and
evaporation of the solvents was under reduced pressure on a rotary evaporator and

noted as solvents removed in vacuo.

Flash column chromatography [Still et al, J. Org. Chem., 43, 2923 {1978)]
30 was conducted using E Merck-grade flash silica gel {47-61 mm) and a silica gel:crude
material ratio of about 20:1 to 50:1, unless otherwise stated. Hydrogenolysis was

done at the pressure indicated or at ambient pressure.

'H NMR spectra were recorded on a Bruker instrument operating at 400

35  MHz, and "®C-NMR specira was recorded operating at 100 MHz. NMR spectra were
obtained as CDCI; solutions {reported in ppm), using chioroform as the reference
standard (7.27 ppm and 77.00 ppm) or CD;0D (3.4 and 4.8 ppm and 49.3 ppm), or an
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b\-R 5 Exanple 1 (Conmpound 1) Synthesis of

‘gogo(,@;(,ml,@ra 9- (2, 6-difluoro-benzyl)-9H puri per/s€ioogdoos
NHCO NF / to To a stirred solution of

2, 6 d| chI oropurine (5.3mol) in 10mM anhydrous DMSO

at room tenperature was addedganhydrous potassi um

carbonate (6.34mmol) and 2, 6- di Fl uorobenzylbrom de

(6.34mmol ). The reaction mxture was nmaintai ned a

t hi sntemeinfetramethylgiane stapdardy (©.00Tpem) when jagproprate. pOther NMR

MoNig %gzﬁg werel (8d @k hB&ded TWhe® rpeék%h@:hcn\l@ 240 0&oRdd, Thebfollowing

CT/
O e U0 it & Ol L LAl L Y R o -

aquensiRiehey dd =ndaiblat pﬂdcﬁubms tdb —pclausleisof tm?tﬁaEthbw gfnstants,
t;‘ € t‘ﬁ} S%? A earé&rgled oliHe. Jhate Qﬂedr@ﬂék'oﬁﬁﬁle@ﬁsnﬁij (s either in

ace he crude product
pur iES o1 ABS. Ahneling peigts R el {\‘hg‘%@d@mﬁd greater than

ac etggbepurity (REAPLT & wavelériyths,of 22(epm gnd2ident)) , to give
the 5 desired conpound in a yield of 61% Synthesis

gf [ 2-chl OrTige Eongng d?x]gl'nples are |ntended to lllustrate the embodlments disclosed

1 diand areynokie qgé:onqqmd g%e?wb%ﬂ}zax !'NSN‘IGI’ u&!dﬂﬁon |)6Q+pd?1><ds other

~~N3fan those described below, may be prepared using the following described reaction
scheme or appropriate variations or modifications thereof.

Scheme 3 depicts three variations on the three step procedure in which
15 different conditions are used in the first step so as to introduce diverse substituents at
the 9-position of the purine scaffold. In principle, however, a skilled addressee could
modify the general reaction scheme shown in scheme one where the nitrogen moiety
at the 9 position of the purine may be reacted with a moiety containing a suitable
leaving group (such as a halide) in a reaction whereby the nitrogen displaces the
20 leaving group to form the compound in which the nitrogen at the 9 position is then
functionalised with the moiety. Suitable leaving groups for use in reactions of this type
which can be displaced by nitrogen in such reactions are known in the art and in
general the synthesis of moieties containing leaving groups of this type for use in
these types of reactions are also well known to a skilled worker in the field.
25
As shown in Scheme 3 the three simplest routes to the compounds of the
invention involve reaction of the dichloropurine with either an arylalkyl halide (such as
benzyi halide) or a heteroarylatkyl halide to introduce an aryl or heteroaryl substituted
methyl group at the 9 position, an alcoho! (to introduce a di-substituted methyl group
30 at the 9 position) or an aryl or heteroaryl boronic acid (to infroduce an aryl or

heteroaryl group directly.

35



FA N~b F 10 A solution of
2, 6 di chl oro-9-(2, 6-di fl uoro-benzyl)-9H puri ne
2INERL) . 5 CT/SG2008/000379
2039’%451575t etremet hyl -[ 1, 3, 2] di oxabor ol an- 2-yIT A e
(1.59mmmol ) and 1,1 - bis(di phenyl phosphi no) ferrocene
pal I adium (11) chloride, co exed with
di chl or omret hane (0. 15mmol ), s taken up in a mxture
of peroxide free dioxane is (40nm ) and added 2M
aqUEesesp! uti on of sodi um carbonate (6.4mol). The
reaction mx was degassed and purged with nitrogen.
This reaction mx was then stirred on an oil bath
mai nt ai ned at 65C for 3h. THK& reaction was nonitored
by LG MS for the disappeag of the starting
purine. 20 The reaction m'){\ W edwas cool ed to room
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25 sol vent ved under vg to give S
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5 Example 1 {Compound 1)
Synthesis of 2,6-Dichloro-9-(2,6-difluoro-benzyl)-9H-purine
Cl Ci
N
= N™ ™=
0oy - 0
o >N N ¢ >N~ N
H
F
10 To a stired solution of 2,6-dichloropurine {(5.3mmol) in 10m! anhydrous DMSO

at room temperature was added anhydrous potassium carbonate {6.34mmol) and 2,6-
difiuorobenzylbromide (6.34mmol). The reaction mixture was maintained at this
temperature for 20 hrs. The reaction can be monitored using either TLC or LC/MS.



to pyrimdin-2-ylamne, by LC-M5. The crude materi al

was directly | oaded onto a preparative HPLC col um
woRogws’s ed by chronat ography to get the ti PC&ESG2008/000379
compound in a yield of 70% 'H NVR, DWVSO:

9.48(s,2H); 8.29(s,IH); 7.45(m 2H); 7.31(s, 2H);

7.14(t,1 H; 5.42(s,2H); 3.75(8 4H); 3.67(m4H). niz:
425.27 [MH'. 15 Exanple 2 (Conpound 2) Synthesis of
9-sec-butyl -2, 6-di chl oro-9H purine C . N.N N

G N T ety SmssBeyfec i, o FPRIRE cprieipiifeod water. The
2- Buacueods Iager dvasracidified ta phl pi6e ixiradiios pttheaque¢ds Ig@nvsing 3x75ml
| n 4,9Jmon§%h§fﬂp%émfe%froﬁﬂxdﬁ&&ue&@ dcP 1 Ghs P@ReBFBR siica

dr op-w se sopropl yazi dodi car boxyl ate (7. 95mmpl) .

at r%@Pl“&'i‘p@P‘é’?%r%’EVb\?@?tatﬁ B eRefralauB fetheh sfﬁg-n?fa@:"@gl- ‘3rﬁe'° the
r eacddsped E6mpoldidsin waisldst 61%.ed at room tenperature for

24 hrs. The reaction is nonitored by TLC or LC M5

The reaction m xture was poured in to a 25 beaker .
cont Synthesds eicdil2«chlono-(2:fi-difuonoshenzd)-IHrAur-6-viireyimidingrylamine
 ayer, using 3x100m WD 2009/ 045175 PCT/ SG2008/ 000379

68 portions of ethyl acetate, affordedN[_lzhe crude

product. This wgg purified on the silig¢a® gel colum
(10-80% et hyl acetate in petrol eum em% gr adi ent
elution), to gN desired conpo n a yield of
50% Synt hesi%Lof,S 5 —

d.

(9- sec- but yICIZ-dil oNo- 9 puri n-6-yl ) - pyei iy di n- 2-yl am
ine 5 NH2 NN d NN N C so} ugi on of
9-sec-butyl-2,6-dichlo H-puri negl: )

5-(4,4,5,5- tetrenmethlyl -[1, 3, 2] di oxabor ol an=

(1.59mmol ) and 1,1 - | o bis(di phenyl phosphino

ferrocene palladium (11) chloride, conplexeg™wth

10

A solution of 2,6-dichloro-9-(2,6-diflucro-benzyl}-9H-purine (1.59mmol), 5-

(4,4,5,5-tetremethyl-[1,3,2]dioxaborolan-2-ylamine {1.59mmoal) and 1,1
bis(diphenylphosphino) ferrocene palladium (ll) chloride, complexed with
dichloromethane (0.15mmol), was taken up in a mixture of peroxide free dioxane

15 {40ml) and added 2M aqueous solution of sodium carbonate (6.4mmol). The reaction
mix was degassed and purged with nitrogen. This reaclion mix was then stirred on an
oil bath maintained at 65°C for 3h. The reaction was monitored by LC/MS for the
disappearance of the starting purine.

20 The reaction mixture was cooled to }oom temperature and the solvents
removed under reduced pressure. The residue was taken up in ethyl acetate and
water. The organic phase was separated and the aqueous layer further extracted with
3x100 mi portions of ethyl acetate. The combined ethyl acetate layers were washed
once with brine solution (26ml). The organics were dried over sodium sulfate and the

25  solvents removed under vacuum to give 5-[2-chloro-(2,6-difluoro-benzyl)-9H-purin-6-
yll-pyrimidin-2-ylamine in 60% yield.



di chl oronet hane (0. 15mmol) were taken up in a m xture

of peroxide free dioxane (40m ) and added 2M aqueous
wobkavioasn7sof sodi um car bonate (6. 4mmol ). The PEBREI0eH1000379
m X was degassed and purged with nitrogen. This
reaction mx was then stirred on an oil bath

mai nt ai ned at 80C for 3h. Thes#% eacti on was nonitored

by LC/ M5 for the 15 disappearance of the starting

Cerpprheae ot siregpsabiers Bensyia~malir-Pdghonn o

pr epgrithldin-ZHaamimesi due was taken up in ethyl acetate
and water. The organic phase was separated and the
aqueous layer further extracted with 3x100 m
portions of et acetate. The organi cHgere dri ed
over sodi um gte and the 20 sol ventd.renoved under
vacuumto gi N° N
5- (9-sec-buty -chl oro-9H puri n- 6-yl )~
pyrimdin-2-yl am in 60%yield. 25 OV\D
2009/ 045175 NcTr 08/ 000379 69 Symy

5- (9-sec- r# rpholin-4-yl-9Hp |962/I)= pyrlm
din-2-yla : / N NNNVM10Y
N> N Q]J\NSToas ion of O \

5-(9-sec-butyl -2-chl 6 0914- puri n-6-yl) - pyri -2-y
lamine (1.12mmol) i'n di methyl acetamide (18Fnl) was
gdded norpholine (3.5mmol). The reacti on m x was

heat ed i.] bat '

r :gcte| 0 an o?%ﬂl?e} FQ&B{IO&-@&EH s'%ence I-fﬁl{n?; -yl p nrﬁldm 2-

5- ( parsiee {‘btﬂnyholnm dimhetiryb ag:tatmign (1B milovag| aﬁd%mprﬁmypq] (Slignmol)

|2 y'éﬁé&?e&&.{m Rt ks rM%ted:Bh%n ©fl BAIR niitedat Qdﬂgf’fordﬁﬁ £THid faction

oaded onto a eparatli v an

R Y

1y| eb;dlrrmfn-Z -yiaffine, by NICRMSDIVB®- oGide mm@swaﬂ)irrecﬂy Ioaded onto a
HPLC I(Jﬁm% purﬂieg’ﬁmh?&r%t;ga E elille compound in

o 79(Vte 0%y ZH%@% @SP B(s 2E'25 (En&m.p%a}{&zm

27) 7. P Mes.4%s,afH); 3,76t i) B. GT(mM)HWeMZBQDEMhHUr i ne

15 Example 2 (Compound 2)
Synthesis of 9-sec-butyl-2,6-dichloro-9H-purine

20 2.6—dich|or69urine (5.3mmol), 2-Butanol (9.01mmol), triphenylphosphine
(7.95mmol) in 40ml anhydrous tetrahydrofuran, to which was added drop-wise
diisoproplyazidodicarboxylate {7.95mmol) at room temperature over a period of 30
minutes. The reaction mixture was stired at room temperature for 24 hrs. The
reaction is monitored by TLC or LC/MS. The reaction mixture was poured in to a

25 beaker containing ice-cold water. Extraction of the aqueous layer, using 3x100ml
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2,6-Dichloropurine (1.3mmol), mTolyl boronic acid

(4. Omol ), anhydrous cupric acetate (1.32nmol), 4A

wkasndsars si eves (1g) [ 1, 10] - Phenant hrol i ne PCT/$G2008/000379

(2.64mml) in 25 nm of anhydrous dichl oronet hane

were stirred at roomtenperature in a round bottoned

flask. The reaction mxture wa8 stirred at room

tenperature and nonitored by TLC, LC-MS. Reaction

was conplete after 24h. The nol ecul ar _sieves

i norpgéiﬁF%Ofrﬂi'i!Vé?‘ie&'#‘e vferded theuds PERAVEY | Faqu&ﬁ'”?%%ﬁlaﬁ silica
?lel Edturhre (h0-8bMicethe destate iVVPeltdd@d BMEr] giadient elution), to give the

2008/ 000379 .7 oughly washed with
et HBTGE. w‘rﬁ%uni Sraoyddaf

organi cs were purified
{1 & Smthonfsc sty 4 SIGPAHPEIR Py FHie

gompound as a solid. mz: 279.02 [MAl +. Synthesis of
5{2-chloro-9-mtolyl-9H purin-6-yl)- perﬁl d|n 2-yl am

ne 5 N2 NN Cd NIIIIl N CI4N N >
2,6-Dichloro-9-mtolyl - 9H-pur|ne(0.1 I),
5-(4,4,5,5-tetremthyl-[1, 3, 2] !

di oxaborol an-2-yllam pe (0. 182mml) and

1, 1" - bi s(di phenyl ptjosyghi no)y—f#rrocene | adi um

(rn) chlorid&% fxed with dichlor t aﬁ)a
(0.018mml ) re aka)w\yp ina mx NOT—Mer oxi de
free di oxane (40ml) 4And added 2M aqueous soluti¥on of
sodi um car bonate (0. 730nmol ). The reaction“m x was
degassed and pur ged with nitrogen. This reaction m X

was t hen stl C .
2h. The r esé’H ? ongfnvvagg n%#tyti g%@hgﬁiﬁcﬁl r{ﬁ@(ﬁ 5§an69 égu > 5
di sdetreawthyhid 8, 2stioxabasolan-gveming pur i Hesg"!['B")The r é%ﬂ:t ion 11"

18 Xtoi(Sp r% prﬁ:@,sH rﬁs@i tf&rdc@mern pailapignat Uy e caiadiet heomplexed  with

\?vg ls \élfcgtg "F ‘38' - Fggrreetd ftije e%’n B f rg oﬁ_&@%mﬁ? ?rg% :dgxane
phag40mihandsasiger 2 e@eaumsqimn afcﬁs’dlsmﬂbam» (6:4mraqile The reaction
ext raelas dd¥akdid %ﬁé@tﬂgé’ﬂ withHRtFdgb® NEhistbadtibiinix v @ietstrred on an

The oﬂ rba%n}nglﬁtam at gJ b%or :SLV eji'hesr%gétllérrp w%%'rﬁo%&e@ﬂ? LH}WS for the

15 disappearance of the starting purine.
The reaction mixture was cooled to room temperature and the solvents removed
under reduced pressure. The residue was taken up in ethyl acetate and water. The
organic phase was separated and the aqueous layer further extracted with 3x100 ml
portions of ethyl acetate. The organics were dried over sodium sulfate and the
20 solvents removed under vacuum to give 5-(8-sec-butyl-2-chloro-9H-purin-6-yl}-

pyrimidin-2-ylamine in 60% yield.

25

30



sol vents renoved under vacuumto give
5-(2-chloro-9-mtolyl-9H purin-6-yl)-pyrimdin 20
2-yl-amine. This crude material was taken directly to
the next step without further purification. 25 WO
VADERs/045575 PCT/ SG2008/ 000379 71 Synt hesi s RFI/5G2008/000379
5-(2-norphoiind-yl-9-mtotyi-9H purin-6-yl)-pyrimdin
-2-yl-amine NH2 NH2 NN/ NNNIIII N CILNNN NN
Q 5 To a solution of 69
5-(2-chloro-9-mtolyl-9H purin-6-yl)-pyrimdin-2-yl-a
mne (0.182molmmol) in dinmethyl acetam de (4 m)
was added norpholine (0.4mol). The reaction mx was_
he alsgAth@sis aNs-(3-$eckaityl-2Amomhalinedl-SH-p@inc-yibpyrimidin-Zrylamine
reaction was nonitored for the absence of the give
5-(2-chloro-9-mtolyl-9H purin-6-yl) 10
pyrim din-2-yi-dffizne, by LC-MS. The cru mat eri al
was directly Ig onto a preparative C colum
and purified by chromatography to givey title
compound. nl z: I npound 33)
15 Synt hesi s of N
{3-[6{2- Ami no-Nyr¥ §in5-y|)-2-norpho|
ylj- pyrroIIdLji z ﬂ

NI -12

S 1-yl 3. (5- méthyINt hitoph n-2-yi)-rrfvh§\ %ot
NN N11 N HOOC S NN 1L VTN N NN

—
IN- purin-9-
N

To a solution of 5—(9-sec-buty1-2-chloro-9H-purin—6-yI)-pyn'midin—2-y|amine

(1.12mmol) in dimethyl acetamide (18 ml) was added morpholine (3.5mmol). The

reaction mix was heated on an oil bath maintained at 94°C for 12h. The reaction was

monitored for the absence of the give 5-(8-sec-butyl-2-chloro-9H-purin-8-yl)-pyrimidin-

10 2-ylamine, by LC-MS. The crude material was directly loaded onto a preparative

HPLC column and purified by chromatography to get the title compound in a yield of

70%. 'H NMR, DMSO-d6: 9.52(s,2H); 8.27(s,1H); 7.28(s,2H); 4.5(m,2H); 3.8(m,4H);
3.70(m,4H); 2.0(m,1H); 1.9(m,1H); 1.6(d.3H); 0.79(t,3H). m/z: 3565.45 [MH]".

15 Example 3 (Compound 27)
Synthesls of 2,6-Dichloro-9-m-tolyl-9H-purine

Cl

N N
0 —
Nl o N7

20 2,6-Dichloropurine (1.3mmol), m-Tolyl boronic acid (4.0mmol), anhydrous cupric
acetate (1.32mmol), 4A molecular sieves (1g) [ ,10}-Phenanthroline (2.64mmol) in 25
ml of anhydrous dichloromethane were stimed at room temperature in a round
bottomed flask. The reaction mixture was stied at room temperature and monitored
by TLC, LC-MS. Reaction was complete after 24h. The molecular sieves and
25  inorganic material were removed by filtration through a celite bed. The bed was
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{3-[6-(2-Am no-pyri m di n-5-yl }2- nor phol i n-4-yl - puri n-
9-yl]-pyrrolidin-1-yl}-(5-

net hyl - t hi ophen- 2-yl) - net hanone was prepare
Wéb?“?’é%“ﬁ’c?ﬁdi ng Boc protected conpound b isThdsliosrs
(3-[6-(2-am no-pyrimdin-5-yl)-2-norpholin-4-yl-purin
-9-yl]-pyrrolidine-|I Vw)2009/ﬂ§5175 PCT/ SG2008/ 000379
72 carboxylic acid tert-butyl ester) using a standard
deprotection protocol. This internediate was in turn

Pr ERRlaghY MaBibd Wi $aREnd.NTRE cBinBiRebrgaraeiuwere eirfiedyindfiash
in the synthesis

5 SVSRRISHARTS PSP desieg comRRYRY 73 Bookd, e 278,02 [l
di n-2-ylam ne (conpound 2) starting fromthe

COMBBIhibdHt bi's R BRLASNGHBREE RHyhuRBNGRllad 3-

5 hydroxy- pyrtoli Jl ne-|-carboxylic acid tert-butyl

éster. To a solution of

5- (2-norphol i n-4-yl-9-pyrrolidin-3-yl-8Hpurin-6-yl)-

pyrimdin-2- ylamne (37 ng, 0.08 ~J,N DVF was
added 5-net hyl -t(ﬁi ophene- 2- car boxyl i ¢jackd (15 nyg,
0.104 mmol, 1.3%q), EDC (20 ng, 0.10 I, 1.3 eq),
HOBt (14 ng, Oy NO mol, 1.3 eq) an

di i sopropyl et hyl amm n\g (32 pL, 0.184 '§>3 eq) .
The m xturecianNstMNred at 50C for )Jﬁ s Then

NaHCO8 was added an e nmixture eftraded’ twice
with ethyl acetate. onbi ned organic | gyeys were
further washed with Ine before drying @ Na2SO4.

The crude product was purified by chromatography to
afford the title compound as yellow solid (14.4 ng).

15 "H N'\ﬂ%o %mﬂolﬁ!@-ﬂj&ﬁk& gﬁmzﬁm& ) 644,415, 50trenettBB[1,3.2]

(3H, s), ©b. 1 H d, =3.3),,5.19.- 5.13 1I)-I,f

m, dig)_ca\ygro(ag-q-_xialwn%) (,041_8§@mpl) 49 t 'tﬁ dlqlae?ylp 0 ina 4.e5'20ene

161 phtiadiim (1) Ebritd, ddmplexex) with dict8atometBangd0.0Hmmat) werg taken up

- 2,08 n(n?lﬁﬁ‘g ‘EP r%ﬁlg re(es(ﬁlaxaﬁé (40RIF and* Sddiel ' aqueb¥fBBIL®N of

5 (eor_rpoun (ﬂe nt hesi s of . d with

5- ( Bpdiy eerbonale (0.750mpol o The reacien Aix,waR degasssd And_pyragf

) - pmrb%u'nd IThis réacbriuiixiwas N2 shilrid or\ag dilliathl maintained: aYMEFC for 2h.

I\IN>T r:] raamon I\?ﬁfras monitored by LC/MS for the disappearance of the starting purine.

15 The reaction mixture was cooled to room temperature and the solvents removed
under reduced pressure. The residue was taken up in ethyl acetate and water. The
organic phase was separated and the aqueous layer further extracted with 3x100 ml
portions of ethyl acetate. The organics were dried over sodium sulfate and the
solvents removed under vacuum to give 5-(2-chloro-9-m-tolyl-9H-purin-6-yi)-pyrimidin-

20 2-yl-amine. This crude material was taken directly to the next step without further

purification.

25



0,-) of N To a solution of

5-(9-sec-Butyl - 2-nor phol i n4-yl -9H puri n-6-yl } pyri m di
WO2009285%5 am ne, (200ng, 0.57mmol) in 15nl ofPCT/SG2008/000379
chl oroform was added slowly NBS, (120ngy, O0.6Bnmol)

at a tenperature of 5t. The reaction was continued

for 2 hours at this tenperaturde. After sinple

wor k- up, the product

5- (B- Brono- 9- sec- but yl - 2- nor phol i n-

4-y1-9H purin-6-yl)-pyrimdin-2-ylamne was purified

by f $yiesisodfSH(R-nfapholind-vidyatayid H-piiit-&yrpyrimidit-2vieaamine
in hexane) to deliver the desired conpound.in a yield

of 49% 30 (1 20@ WD 2009/ 045175 PCT/ S&008/ 000379
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10 dropwi se and sol vents were renoved in va t OAC
was added to the residue and the resulting solution
washed with 1 M HC, water, brine and then dried over
Na2SO4. Tdhe solutianntof wa<2-chiorodeutolyh8H-phrin-&y hippeimidin-2-yl-amine

m Xt(y ﬁ@zrﬁ\ﬁ&mﬁk!@hr?ﬁﬁ-r%ﬁ Beetdnfidt (4 fl)WRITBIda8S #Rfhoing (0.4mmol).
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conpan e39.2¢puk).i ned in Table 1 were synthesi zed
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15 Synthesis of {3-[6-(2-Amlno-pyrimidln-5-yl)-2-morpholin-4-yl-purln-9-y|]-

pyrrolidin -1-yi}-(5-methyl-thiophen-2-yl)-methanone

t hyl - 2- mor phol i n- 4-yl |§7H-pur|n 6-y
2-yJlamne NI -12 N -12 Nll N', NNN
0 a solution of
bufy! - 2- mermhol i n- 4- yI purin-6-yl
m\? (20ng, 0.046mmol), N
~f%mol ) in 3n of nhydr us
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20 {3-[6-(2—Amino—pyrirﬁidin—5—yl)—2—morpholin-4—yl -purin-9-yll-pyrrolidin-1-yl}-(5-
methyl-thiophen-2-yl)-methanone was prepared from the corresponding Boc protected
compound (3-[6-(2-amino-pyrimidin-5-yl)-2-morpholin-4-yl-purin-8-yi]-pyrrolidine-1-
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Synt hesi sed conpounds Cnpd Structure 1H NVR M5( M1
No | NH2 (DMSO- d6) 8 9.48(s, 2H); 425.27 8. 29(s I H);
7.45(m 2H); N N 7.31(s, 2H); 7.14(t, 1 H);

wWolroooBasiBH(m 4H); 3.67(m 4H. N NF Ob qq%@smoos'/g

NH2 (DVMSO-d6) S 9.52(s, 2H); 355.45 J~ 8.27(s, 1H);

7.2§(s, 2H); NN 4.5(m 2H); 3.8(m 4H); 3.70(m

4H); 2.0(m 1H; 1.9(m 1H;72. 6(d 3H; NN

%_079(55332)0 |II N' N N ~ 3H2 DI\/SOd6) 8 9.52(s,

2H) ca@o;g(uqnac@,_vert-buyl %{?ﬂ 1{5& R f@ﬁ}tect%g lé&kol. This

2H) intétmbdiatawas i) turn NeparecDJgtmg\lh& same three step procedure emn]oyed in
the synthesis of 5-(9-sec—butyt-2-morpholin-4—yl-9H—pun‘n-S-yl)-pynmldln-z-ylamlne
(compound 2) starting from the commercially available Boc protected aminoalcohol 3-

s hydroxy-pyrrolidine-1-carboxylic acid tert-butyl ester.

To a solution of 5-(2-morpholin-4-yl-9-pyrrolidin-3-y1-9H-purin-6—y|)-pyrimidin—2-
ylamine (37 mg, 0.08 mmol) in DMF was added 5-methyl-thiophene-2-carboxylic acid
(15 mg, 0.104 mmol, 1.3 eq), EDC {20 mg, 0.104 mmol, 1.3 eq), HOBt {14 mg, 0.104
10 mmol, 1.3 eq) and diisopropylethylamine (32 pL, 0.184 mmol, 2.3 eq). The mixture
was stirred at 50°C for 16 hrs. Then NaHCO; was added and the mixture extracted
twice with ethyl acetate. The combined organic layers were further washed with brine
before drying over Na;SO,. The crude product was purified by chromatography to
afford the title compound as yellow solid (14.4 mg).
15 'H NMR, CDCly: 9.74 (2 H, s), 7.80 (1 H, s), 7.39 (3H, ), 6.77 (1H,d, J = 3.3), 5.19 -
5.13 (1H, m), 4.33 (1H, b 5),4.24 — 4.19 (1H, m), 4,09 — 4,04 (1H, m), 4.00 (1H, b s),
3.87 - 3.79 (8H, m), 2.61 — 2.56 (2H, m), 2.52 (3H, s). m/z: 492 [MH]".

Example 5 (Compound 40)
20 Synthesis of 5-(B-Bromo-9-sec-butyl-2-morpholln-4-yl-9H punn-s-yi)-pyrlmldln-
2-ylamine
NH, NH,
@ B
= =

To a solution of 5-(9-sec—Butyl-2-morpholin-4-y|-9H-purin-B-yl)—pyrimidin—2—
25  ylamine, (200mg, 0.57mmol} in 15ml of chloroform, was added slowly NBS, (120mg,
' 0.68mmol) at a temperature of 5. The reaction was continued for 2 hours at this
temperature. After simple work-up, the product 5-(8-Bromo-9-sec-butyl-2-morpholin-
4-yl—9H-purin-6-yI)-pyrimidin-2-ylamine was purified by flash column (solvent system:
50% ethyl acetate in hexane) to deliver the desired compound.in a yield of 49%
30  (120mg).



4 NN (CDCl3) S 10.0(s, 2H); 374.32 9.4(s, 1H);
7.9(s, 1H); 7.45-7.35(m 5H); 5.4(s, 2H); 3.9(m
gg}s?&gggoogls%\ 4H). rN N N O "~ WD 2009/ 045175

75 Cnpd structure 1H NVR
W 2909085135 D\VBO- d6) 8 9.54(s, 2 H): 413.41 8 %%’:I”“’Y“““?’”
H; 7.28(s, 2H); N N4.6(m 2H); 3.8(m 4H);
3.70(m 4H); 3.65(m 2H); 1. §(d, 3H); 0.9(s, 9H. N
NN J 6 NN (DVSO d6) 89.97?5, 2H); 340.50 9. 34(s,
1 H; 850(s, 1 H; 4.5(m 1H); 3.9(m 4H); 3.8(m
4H); 2.0(m 1 H; NN11.9(m 1 H; 1.6(d, 3H);

o1 Seaiot§-see uegps Rtz gt ipu VSR g i

4H) 2-BarBlme(m 4H), 2.30 (m 2H), 2.03 (m 4H), 1.85

(m 2H). I N NH; NH,
NN NN
|/ |/
NN NN
LA™ PP e

N N~ N~ N

S SIS

To a solution of 5-(8—Bromo-9—sec—butyl-2-morpholin-4-y|-9H-purin-6—yI)—
pyrimidin-2-ylamine, {20mg, 0.046mmol), Pd(dppf)Clz, (3mg, 8%mmol) in 3ml of
anhydrous dioxane, was added slowly dimethyl zinc (230ul1, 1.0M in heptane solution).
The mixture was heated to about 65C until in the sealed tube. MeOH was added

10 dropwise and soivents were removed in vacuo. EtOAG was added to the residue and
the resulting solution washed with 1 M HCI, water, brine and then dried over Na,SO,.
The solvent was removed and the crude mixture was subjected to flash
chromatography to obtain 5-(9-sec-Butyl-8-methyl-2-morpholin-4-yl-9H-purin-6-yl)-
pyrimidin-2-ylamine 8mg in a yield of 47%. H NMR, MeOD: 9.45(s,2H); 4.55(m,1H);

15 3.87(m,4H); 3.80(s,4H); 2.69(s,3H); 2.43(m,1H}, 2.02(m,1H); 1.71(d,3H); 0.86(t,3H).
miz: 369.22 [MH]".

The compounds outlined in Table 1 were synthesized following the
procedures outlined above or variations thereof typically by variation of the starting

20 materials used.

25
30

35



NN O8 NH2 (DVMBO-d6) S 8.74(s, 1 H); 385.46
8.4(s, I H; 7.6(bs, 2H); 4.5(m 1 H); 4.0(s, 3H);
3.8(m 4H); 3.7(m 4H); 2.0(m 1 H; 1.9(m1 H);
1.6(d, 3H); 0.79(t, 3H). N J WO 2009/045175

O

I'N

"458t8/ 000379 76 Onpd structure 1H NVR RE(RfA08/000379

No 9 2 (DMSO-d6) 8 9.54(s, 2H); 403.39 J~ 8.45(s, 1
Hy; 7.42-7.22(m N N5H); 5.8 m 1H); 3.8(m 4H);
3.7(m 4H); 2.0(d, 3H). IN™™N' NNNQ 1 10 N H
(DMSO-d6) 8 9.53(s, 2H); 367.46 8. 35(5, 1H); 7.28(s,
2H); NN 3.86(m 1 H; 3.78(m 4H); 3.72(m 4H);
1 6%!991%‘}pltshesi1eéémpdhhﬂls 0.7(m 1H); N N> 0.5(m
NN11 N H2 (DVMSO-d6) S 8.73(s, 1
@Hp’d“ Stréicttﬁbs I H); 7. 28(s,| BH-NMR4. O(s, 3H); [ MS(M+1 |
3. 86:(|dm 1| H); )
1 NH; (DMSO-d6) § 9.48(s, 2H); | 425.27
A 8.29(s, 1H); 7.45(m, 2H);
N" =N 7.31(s, 2H); 7.14(t, 1H);
L 5.42(s, 2H): 3.75(m, 4H);
3.67(m, 4H).
NN
| > E
(\NAN N
o/
F
2 NH; (DMSO-d6) 5 9.52(s, 2H); | 355.45
PN 8.27(s, TH); 7.28(s, 2H);
N™N 4.5(m, 2H); 3.8(m, 4H),
L~ 3.70(m, 4H); 2.0(m, 1H);
1.9(m, 1H); 1.6(d, 3H);
NS 0.79(t, 3H).
(\ /m = N> '
N"N
0\) )\/
3 NH; (DMSO-d6) 6 9.52(s, 2H); | 353.40
PY 8.27(s, 1H); 7.28(s, 2H);
N“ N 4.01(m, 2H); 3.8(m, 4H);
! P 3.70(m, 4H), 1.3(m, 1H),
0.54(m, 2H); 0.52(m, 2H).
N
N~ ™=
‘/\ )l\ = N\>
NN
0\) \\q
2 NN (CDCl) & 10.0(s, 2H); 374.32
I 9.4(s, 1H); 7.9(s, 1H);
= 7.45-7.35(m, 5H); 5.4(s,
2H); 3.9(m, 4H); 3.8(m,
NS N\> 4H).
M N@




03.78(m 4H); 3.72(m 4H); 1.62(d, 3H); 1.5(m 1H);
0.7(m 1 H: 0.5(m 2H): N N~ 0.4(m 1H). NJ~N N 12
2 (DMBO-de) 8 9.53 (s, 371 2H), 8.26 (s, 1 H), 4.81

s N 1H), 3.84 (m 4H), 3.71 (m 4HpcTdd2808/000379
“Edrﬁm’%g?ﬁ 3.23 (s, 3H), 1.50 (d, 3H). Il N~ NN

~O~ J WO 2009/ 045175 PCT/ SG2008/ 000379 77

structure 1H NVR
1 H,; 401.41 J~
4.8(m 1 H);

4.0(s,

VS( M
8. 34(s,
3H) ;

1H);

Cmpd

N
3. 8-

2H) ; N
3.7

No 13 2 (DVBO-d6) 6 8.72(s,
7.66(bs,
11 03.9(m 1H);

8H) | TStrubtdrd |
of

3. 3(s,

NH2 (CDCI 3) 8 9. 16(6,

N N 3H)tH-NMB(d, 3H).
369.31 7.84(%

N

1 H;

m
NMR(M+1

1H) p# 6t

2.0(m 2H); 1.65(4d, 3H); 0.94(t
N

NH, N 3786(m
, 3
=N

FDMSO-d836 8.54(8H) k),
8.2, AHNR2BLs, 2H);
4.6(m, 2H); 3.8(m, 4H),
3.70(m, 4H); 3.65(m, 2H);
1.55(d, 3H); 0.9(s, 9H).

413.41

(DMSO-d6) 6 9.97(s, 2H),
9.34(s, 1H); 8.50(s, tH),
4.5(m, 1H); 3.9(m, 4H),
3.8(m, 4H); 2.0(m, 1H);
1.9(m, 1H); 1.6(d, 3H);
0.79(t, 3H).

340.50

(MeOD) 3 9.28 (s, 2H),
8.08 (s, 1H), 5.03 (m, 1H),
4.34 (m, 4H), 3.85 (m,
4H), 2.30 (m, 2H), 2.03
(m, 4H), 1.85 (m, 2H).

367

(DMSO-dB) & 8.74(s, 1H);
8.4(s, 1H); 7.6(bs, 2H),
4.5(m, 1H); 4.0(s, 3H);
3.8(m, 4H); 3.7(m, 4H)
2.0{m, 1H); 1.9(m, 1H};
1.6(d, 3H); 0.79(t, 3H).

385.46




15 NH2 (CDCI3) 8 9.16(s, 1 H); 381.29 7.84(s, 1H);
3.86(m 8H); N N 2.88(s, 3H); 1.65(d, 3H);
1.4(m2H); 0.81 (m 1 H,; 0.6(m 1H); 0.46(m 2H)

<

WNTN

wo Dlod4bi7€ 16 2 (CDCI 3) 8 9. 13(s,

j -Hy 385 PET/SE2008/000379

7.99(s, 1H); 7.6(bs, 2H); NN 4.75(m 1H); 3.9(m
;7 3.8-3.7(m 8H); 3.6(m 1H); 3.4(s, 3H); 2.8(s,
N~ 3H); 1.6(d, 3H. N-N N~ @& ow WO 2009/ 045175

PCT/ SG2008/ 000379 78 Cnpd Str uct ure I H NVR M5( M+l
No ) :

17 (CDCl3) .5 9 16(s, 1 41731 7. 84(s. l‘éiISM+1
.| Crpdl( n Steiqjure N5 o(m 1 H); é“sw?n 8H); I /] (
.88os, 3H); 2.0(d, 3H. NI I NNO 71~ 182
d6) | 89. 52( sNH2H) . 369. 24 SDM §-d615 (s-/zr-g( 1403.39
: NNLs.z(m 'J*fﬁ; 4.2(m 1 H)@A5(s4 1HY f
.9(m 1H); 3. |(rE 4H): 3.7(m &ﬁggg(ﬂm)@ H 2H1_
3H).
NN
LD
sho
° av
10 ' NH; (DMSO-d6) 5 9.53(s, 2H); | 367.46
A 8.35(s, 1H); 7.28(s, 2H)
N"=N 3.86(m, 1H); 3.78(m, 4H);
L~ 3.72(m, 4H); 1.62(d, 3H);
1.5(m, 1H); 0.7(m, 1H);
N7 N\ 0.5(m, 2H); 0.4(m, 1H).
R
O " ;\q
0
1 NHz (DMSO-d6) & 8.73(s, 1H);, | 397.41
P 8.5(s, 1H); 7.28(s, 2H);
N ~N 4.0(s, 3H); 3.86(m, 1H);
A 3,78(m, 4H); 3.72(m, 4H);
O 1.62(d, 3H); 1.5(m, TH);
N 0.7(m, 1H); 0.5(m, 2H);
N S 0.4(m, 1H).
O\) )\q
12 NH; (DMSO-ds) & 9.53 (s, 371
A 2H), 8.26 (s, 1H), 4.81 (m,
N"™N 1H), 3.84 (m, 4H), 3.71
L~ (m, 4H), 3.62 (m, 2H),
3.23 (s, 3H), 1.50 (d, 3H).
NN
/“\ = N\>
N7 N
S




\> Co Illl NN9 2 (MeOD) 5 9.68 (s, 2H), 482 1 J,
8.27 (s, 1H), 4.65 (m 1H), NN 4.28 (m 2H), 3.91

(m 4H), 3.80 (m 4H), 3.01 (m 2H) 2.23 (m 2H)
NN210 (m 2H), 1.51 (s, 9H. NN NbNO~-O
WeBOPAIB10. 4(bs, 1H); 369.30 9.9(s, | H); 9. B?EJSG%’“S’O““-"”
H: NJ'N 7.9(s, 1H; 4.6(m 1H); 3.9(m 4H); 3.8(m
4H); 3.3(d, 3H); 2.0(m 2H); _1.6(d, 3H); 1.0(t,

3H. NII NN /~ ~N WO 20087045175

PCT/ SG2008/ 000379 78 Cnpd Structure | H NVR MS( M1

No 122 ( C] - 5 MS(M+1
1H) | SPP( hSBEFe NN 5. 9(m 1 H); hﬂ,@ﬁim 8H) ; \ (
2.88M% 3 2 0rqd 3H) N_l- N NN
13 ” " NHy 7 (DMSO-d6) § 8.72(s, 1H); | 401.41
Py 8.34(s, 1H); 7.66(bs, 2H);
N" =N 4.8(m, 1H); 4.0(s, 3H);
N 3.9(m, 1H); 3.8-3.7(m,
0 8H); 3.6(m, 1&-;); 3.3(s,
3H); 1.5(d, 3H).
NN
R
(\N/I\N N -
o) )~
14 NH2 (CDCly) 8 9.16(s, 1H); 369.31
7.84(s, 1H); 4.6(m, 1H);
N™ N 3.86(m, 8H); 2.88(s, 3H);
| 2.0(m, 2H); 1.65(d, 3H);
0.94(t, 3H).
N
(\ /'ﬂ\ < N\>
N~ N
o) )~
15 NH, {CDCly) § 9.16(s, 1H); 381.29
Jo 7.84(s, 1H); 3.86(m, 8H);
N| =N - | 2.88(s, 3H); 1.65(d, 3H);
P 1.4{m,2H); 0.8t(m, 1H);
0.6(m, 1H); 0.46(m, 2H);
N
N” N
o/ )~
16 ~ NR; (CDCly) 8 9.13(s, 1H); 385.3
Py 7.99(s, 1H); 7.6(bs, 2H);
NI =N 4.75(m, 1H); 3.9(m, 1H);
& 3.8-3.7({m, 8H); 3.6(m,
1H); 3.4(s, Sm; 2.8(s,
N 3H); 1.6(d, 3H).
YIS
(\N/J\N/ N -
S




OO0 8 2 (DVMSO-d6) S 9.52(s, 2H); 369.24 8.2(s, 1
H; 7.3(s, 2H; NN52(m 1 H; 4.2(m 1 H,; 4.1(m
2H) ; 3, 9(m 1H); 3.8(m 4H); 3.7(m 4H); N 2.4(m
NNO 19 2 (MOD) S 9.68 (s, 2H),
@““%ﬂf"’% 65 (m 1H),( NN 426 (m(zH),H)s. 91 rﬁzg"s?ozom
3.80 (m 4H), 3.01 (m 2H), 2.23 (m 2H), NN
210(m 2H), 1.51 (s, 9H). ~M N QJ bNO 20 HN
(CDCI3) S 10.4(bs, 1H); 369.30 9.9(s, 1 H; 9.6(s, 1
H; N, N7.9(s, 1H); 4.6(m 1H); 3.9(m 4H);

3. §(EhpdtH Strucked (0 3F) 2 U0 W-NVMR 1. 6(d, 3F) | MS(M+1
1. O(No 3H). N N WD 2009/ 045175 PCT/ SG2008/ 000379
79 [Gapd—StretureghtF NVR VBT Z16VBHY) S[417.31
9.4:%17'(3, PH), 452] 3~ 8.07 (s, 1 CF)AI,‘SHyf,(;(,m%H) N
'N4.01 (m 1 W7SR.77 (m  4H)|s& méfm)(mse(éwmz 75
(m[1H,|2 34 H), 2.88(s, 3H); 2.0(d, 3H).
>
Y
o/ )\Q
18 (DMSO-d6) 5 9.52(s, 2H); | 369.24
8.2(s, 1H); 7.3(s, 2H);
5.2(m, 1H); 4.2(m, 1H);
4.1(m, 2H); 3.9(m, 1H);
3.8(m, 4H); 3.7(m, 4H);
N 2.4(m, 2H).
N
(N :
~
o)
19 NH; (MeOD) & 9.68 (s, 2H), 482
P 8.27 (s, 1H), 4.65 (m, 1H),
NN 4.28 (m, 2H), 3.91 (m,
- 4H), 3.80 (m, 4H), 3.01
(m, 2H), 2.23 (m, 2H),
NN 2.10 {m, 2H), 1.51 (s, 9H).
a LY
(\N N~ N
o/ O
N
0)\0%
20 HN™ (CDCl;) 5 10.4(bs, 1H); 369.30
9.9(s, 1H); 9.6(s, 1H);
N” =N 7.9(s, 1H); 4.6(m, 1H};
| P 3.9(m, 4H); 3.8(m, 4H);
3.3(d, 3H); 2.0(m, 2H),
1.6(d, 3H); 1.0(t, 3H).
NN,
SAn!
NN
o) )\/




N 2.10 (m 5H), 1.57 (m '> 2H), 0.91 (m 3H. ONN
Ob N 22 N H (DVSO-d) & 9.53(s, 2H); 369.28 8 3(s
WOHOUIBASHS (hs OH): N N 4.31(m 1 H): 3. 77(mpq1;1§czo 8/000379
3.72(m 4H); 2.4(m 1 H; 1.5(d, 3H); 1.0(m 3H);

0.7(m 3H. M\ J-NN N 23 NH2 (DMBO d6) 8 9.56(s,
2H): 366.18 8.35(s, 1 H): 7.40o(bs, 2H): N kN 5.81

(t, 1 H; 3.9(m 4H); 3.8(m 4H; 2.4(m 2H);

D

udG) S99 544sim
2H);Néi§@ 7?"3@38(3 1H); 7.37(bs. ' N 4.3(n (M

‘2 8( 4H) : 2 7( AH) 2
1H)r i o 417 31

6H[.17N g N N NKPJNf'bj N WO 20095 »;6%5‘916(&1!4)‘)
PCT/ SG200B/ 0003 | S0 Cnpd StructipkefE Mf':n“%hiv“

= 2.88(s, 3H); 2.0(d, 3H).
N~ ™=
LY
N“N" N
0\/‘ /\\©
18 NH; (DMS0-d6) § 9.52(s, 2H); | 369.24
P 8.2(s, 1H); 7.3(s, 2H):
N, N 5.2(m, 1H); 4.2(m, 1H);
P 4.1{m, 2H); 3.9(m, 1H);
3.8(m, 4H); 3.7(m, 4H),
2.4(m, 2H).
RS N\>
P

19 NH (MeOD) 5 9.68 (s, 2H), 482
A 8.27 (s, 1H), 4.65 (m, 1H),
Nl N 4.28 (m, 2H), 3.91 (m,
= 4H), 3.80 (m, 4H), 3.01

(m, 2H), 2.23 (m, 2H),
2.10 (m, 2H), 1.51 (s, SH).

o
0
20 HN (CDCl) 6 10.4(bs, 1H), | 369.30
Py 9.9(s, 1H); 9.6(s, 1H);
A

N° ™N 7.9(s, 1H); 4.6(m, 1H);
' 3.9(m, 4H); 3.8(m, 4H);

3.3(d, 3H); 2.0(m, 2H);

1.6(d, 3H); 1.0(t, 3H).




No ) 25 NH2 (DVSO-d6) 8 9.52(s, 2H); 355.45 8.27(s,
1H); 7.28(s, 2H); N', N4.5(m 2H); 3.8(m 4H);
3.70(m 4H) 2.0(m 1H); 1.9(m 1H); 1.6(d, 3H:; N
N 0.79(t, 3H. E\> N NN 26 2 (DVSO d6) 5
WQH?OW%é‘@S 45 8.27(s, 1H): 7.28(s, 2H): N ﬁ%lg%(ﬁm”"m
2H); 3.8(m 4H); 3.70(m 4H); 2. O(m 1H; 1.9(m
1H); 1.6(d, 3H; N L N O.79( \> N NN 27 H
(DVBO d6) 8 9.56(s, 2H): 389.7T4 8 64(s, 1 H):
7.73(m 2H); NN 7.50(t, 1 H; 7.36(s,2H);
7.2 , m LH‘I) STT3(MERMR 2. 38(s, 3H) .| MIM+1
N ﬂ‘ﬁ“‘l@j 282(D|\/E0d6) S946(2 H)
368 S 825 LA—H—s}—F35 452
5. 2215 14{1H m: 273 - 3.60 (1‘ 43; 2H,
-3.[50(1H, ) ; 3. 3N 30 (1 Hom: j—|37
ovdrlappihg). I _ 4H), 368 (m, 4H), 275
(m, 1H), 2.34 (m, 2H),
NS N 2.10 (m, 5H), 1.57 (m,
Y 2H), 0.91 (m, 3H).
Mo
NN N
o/ O
e
o]
55 NH; (DMSO0-d6) 5 9.53(s, 2H); | 369.28
A 8.3(s, 1H); 7.33(bs, 2H);
NN 4.31(m, 1H); 3.77(m, 4H);
\ 3.72(m, 4H), 2.4(m, 1H);
1.5(d, 3H); 1.0(m, 3H);
0.7(m, 3H).
S
. o
ONTONTN
o M~
53 NH; (DMSO-d6) & 9.56(s, 2H); | 366.18
e 8.35(s, 1H); 7.40(bs, 2H);
NN 5.81(t, 1H); 3.9(m, 4H);
L 3.8(m, 4H); 2.4(m, 2H);
0.9(t, 3H).
NN
D
NTTNT N
o\) //\/
N
24 NH2 (DMSO0-d6) § 9.54(s, 2H); 369.21
PR 8.28(s, 1H); 7.37(bs, 2H);
N” N 4.3(m, 1H); 3.8{m, 4H);
L 3.7(m, 4H); 2.0(m, 4H);
0.7(t, 6H).
N .
N™ ™=
N
ONTONTN
0\) 8\/




O/ N NN oH W 2009/ 045175 PCT/ SG2008/ 000379 81
Cnpd Structure | H NVR MS(M-1 No 29 2 (DMBO-d6) S

9.54(s,2H); 369.15 8.18(s,1H); 3.66(s,2H); ry N
: ; 3.73(m4H) . NI1I N NNN O 30 gr/562008/000379
W%é@g‘a&g@e 9.54(s, 2H): 429.19 8.32 (s,1 H):
7.34(bs,2H); NN 7.16(m4H);4.82(m 1H); 3.78(m4H);
3.43(m4H); 3.21-3.0(m6H). ggM\ N N N 31 NH2
(DVBO-d6) 8 9.52(s,2H); 415.15 8.21 (s, 1H);
7.33(bs,2H); NN 7.24(m4H); 5.35(mIH);: 3.78(mA4H);
3. G H) Struch®S- 3. 40 (m 4H). N 1HNMRN O 32 2 naMS(M+1
47288 NNN NNN QI )
25 NH2 (DMSO-d6) 8 9.52(s, 2H); | 355.45
8.27(s, 1H); 7.28(s, 2H);
N™ N 4.5(m, 2H); 3.8(m, 4H},
L 3.70(m, 4H); 2.0(m, 1H):
1.9(m, 1H); 1.6(d, 3H);
NN 0.79(t, 3H).
LD
NTONTN
Y ad
26 N (DMSO-d6) 8 9.52(s, 2H); | 355.45
)\ 8.27(s, 1H); 7.28(s, 2H);
=N 4.5(m, 2H); 3.8(m, 4H);
1 _ 3.70(m, 4H); 2.0(m, 1H);
1.9(m, 1H); 1.6(d, 3H)
NS, 0.79(t, 3H).
N
S
o
27 NH> (DMS0-d6) & 9.56(s, 2H); | 389.14
Py 8.64(s, 1HY; 7.73(m, 2H);
NN 7.50(, 1H); 7.36(s,2H);
| 7.28(m, 1H); 3.78(m, 4H);
3.73(m, 4H); 2.38(s,3H).
NS~
LD
(\N N~ N
o Q
28 NH; (DMSO-d6) 59.46 (2H, | 368.17
Py s); 8.25 (1 H, s); 7.35 (2H,
NTSN br s); 5.21 — 5.14 (1H, m);
. 3.73 - 3.60 (10H, m); 3.58
—3.50 (1H, m); 3.39 -
3.30 (1H, m); 2.46 (2H,
Nl = N\> overlapping).
y
ONTONTTN
o O
NH




WD 2009/ 045175 PCT/ SG2008/ 000379 82 Cnpd Structure
IHNVR MS(MF1 No ) 33 NH2 (CDCI3) 6 9.74 (2 H, s);
492.19 7.80 (1 H, s); 7.39 (3H, s); N&6.77 (1 H d):
WO20D0BIT8 (1 H, n): 4.33(1H bs): 4.24 - 4 PLO/SGROU8000379
m: 4.09 -4.04 (1H nm; 4.00 (1 H N) b s); 3.87 -
3.79 (8H, m: N2.61 - 2.56 (2H, m: 2.52° N N (3H,
s). CS N 34 NH2 (DVBO-d6):5B1.83 (1 H, 299.00 bs,

D20 exchangeabl e N N proton); 9 51 (2H, s); 8 15 (1
H, S\ 7. 25 (7H Sy D20 aahl a antC .

3 Tmpa74 S - 3. 69. N 3. 70 [(FAME) NN O 2 §“S£M”
(DYBO-d6)| 6 9.51 (2H. 369.10 d) : 8 27-8 25 (1 A

d) [28N N |7. 25 (2HWHs, D20 exchar(@@‘é@’rdé) ?éﬂé 369.15
4."2470(1H )J\ 51- 4.46 (1 |1818(g1H) %2 5NN
(1|H d) | 3.96 (1 H NIN &73@}4%37?("34"}’4 (1
H [d) ; 3.65-3. (1 H d) ; 3|51

N N\>
A
NTONTN
o/ Q{
30 NH; (DMSO-d6) § 9.54(s,2H), [ 429.19
' A 8.32 (s, 1H); 7.34(bs,2H);
N" N 7.16(m,4H); 4.82(m, H);
o~ 3.78(m.4H); 3.43(m 4H);

3.21-3.0(m,BH).

31 NH, [DMSO-d6) 3 9.52(s,2H), | 415.15
A 8.21 (s, 1H); 7.33(bs,2H);
N" N 7.24(m,aH); 5.35(m, 1H);
- 3.78(m.4H); 3.63(m,4H);
3.58-3.40 (m,4H).
N
“ N

32 "NH; na 472.18




0J 3.48 (1 H t) ; 3.23-3.19 (1 H m ; 2.05-1.85
(2H, m ; 1.54-1.52 (3H, q) ; 1.22-1.20 (3H, q) ;
078 074 3H . 36 2 (DMSO-d6) 6 9.53 (2 H, 295.21
(1 H s); 7.37 (2H NN bs);4.37-4.
WQZ‘?"?“’(‘%#F 3.72 (4H, m: 2.31 -2.21 (2H"§'§5}5Rl@°“"379
1.99 191(1 H m; 1.78 N-1.65 (4H, n); 1.57 -
N 1.52 (2H, n); 1.07 (3H, d, % 7.1). OV\D
2009/ 045175 PCT/ SG2008/ 0003792 83 Cmpd Structure
1H NWVR I\/S(I\/H No ) 37 N2 Mxture of Di astereoners

3820 21&) MEOU6T 6 9. N-AMRZHS), 9.5 MS(M+1
( 2 GmiRd" - %‘f”’f&i’éﬂ(l H s), 8.28 (1 H, s) ; 7.26  (2M
s), N? ')R 2H_ s} 95 N-N-4—92

Sy N—4_92 8075575
3. 71-3. 69 (4H, \Ns 71-3. 69 (4 135
(1H, m, P.40-2.85, (1H m) z.sam na)'smzuH bm
2.30-2.13) (2H, m3 .02 (3H.247 4.19.(189m); 4.09
N ~4.04 (1H, m); 4.00 (1H,
NN bs); 3.87 ~3.79 (8H, m);
P N 2.61 - 2.56 (2H, m); 2.52
(NN (3H, s).
N
.
0
34 NHz (DMSO-d6): 5 12.83 (1H, |299.00
bs, DO exchangeable
N"™N proton); 9.51 (2H, s); 8.15

| (1H, s); 7.25 (2H, s, D0

L
exchangeable protons),
N 3.73-3.74 (4H, d); 3.69-
NS 3.70 (4H, d).
2
NN
o
35 2 (DMSO-d6): 5 9.51 (2H, | 369.10
s); 8.27-8.25 (1H, d) ;
N"N 7.25 (2H, s, D0

| = exchangeable proton}) ;
4.72-4.70 (1H, d) ; 4.51-
N 4.46 (1H, m) ; 4.37-4.35
: S (1H, d) ; 3.96-3.95 (1H,
N d), 3.77-3.74 (1H, d) ;
(N 3.65-3.63 (1H, ) ; 3.51-
\/I )\/ 3.48 (1H, t); 3.23-3.19
(1H, m); 2.05-1.85 (2H,
m); 1.54-1.52 (3H, q) ;
1.22-1.20 (3H, g) ; 0.78-
0.74 (3H, q).
36 NH; (DMSO-d6) 59.53 (2H, |295.21
P s); 8.35 (1 H, s); 7.37 (2K,
N" =N b s), 4.37 — 4.31 (1H, m);
~ 3.77 (4H, m); 3.72 (4H,
m); 2.31 - 2.21 (2H, m);
N 1.89 - 1.91 (1H, m); 1.78

—1.85 (4H, m); 1.57 —
J=T7.1).

1.52 (2H, m); 1.07 (3H, d,




1.88 (1 H m

, 1.

77-1.70 (2H, m; 1.55-1.53 (1H,

m, 1.32-1.21 (1H, m); 1.10-1.08 (3H d),
(31H, d). 38 H2 (DMSO-d6) 8 9.53(s, 2H); 375.
W0 .2809(045178)) . 8. 20(s, 2H); N N 7.90(d, 2H) ;
7.40(t, 1H); 3.77(m 4H);

39 2 (DMBO-d6) 8 9.52(s, 2H): 369.10 8.20(s, 1H)

104 1.02

7.5 aqT/ Sfiaj)osmﬂ(m'm

3.70(m4H. NI NN

b

7.29(s, 2H): N IN5.18(m 1H) :88. 16(m 1H): 3.96(m
2H) 3.86(m 1 H: 3.79(m 4H); 3.68(m 4H; NN
3Um 2§2Fu§ﬂgre”\! HH—N-N OO,' °\|vcu_)) GUWS(M""I
(s 4 . (m 1 H, 3.87(n%m$\l 380 Al
aHIN% 6ol (s 31H) 2 43 (m 1 M
1. 787(d, BH), 0.8¥'869.22 N (t, o4 e ° 381.20
2009/ 045175 PCT, 08/ 000379 8 Uéﬁs
THNVR MY( M1 L (1H s) 828(1H s):7.26
(2H, s), 7.26 (2H, s); 4.95-
Y 4.92 (1H, m), 4.83-4.80
| \> (1H, m); 3.77 (4H, s), 3.77
(\N NE N (4H, s); 3.71-3.69 (4H, t),
3.71-3.69 (4H, t); 2.40-
0\) 2.35 (1H, m), 2.40-2.35
(1H, m); 2.30-2.13 (2H,
m), 2.30-2.13 (2H, m);
2.08-2.02 (3H, m), 1.89-
1.88 (1H, m), 1.77-1.70
(2H, m); 1.55-1.53 (1H,
m), 1.32-1.21 (1H, m);
1.10-1.08 (3H, d), 1.04-
1.02 (3H, d).
38 NH (DMSO-d6) 5 9.53(s,2H); | 375.15
Py 8.55(s, 1H); 8.20(s,2H);
N| N 7.90(d,2H); 7.56(t,2H);
= 7.40(t,1H); 3.77(m,4H);
3.70(m,4H).
2—~N
VTS
]/\N N~ N
0\) ©
38 NH (DMSO0-d6) 5 9.52(s, 2H); | 369.10
Py 8.20(s, 1H); 7.29(s, 2H);
NN 5.18(m. 1H); 4.16(m, 1H);
= 3.96(m, 2H); 3.86(m, 1H);
3.79(m, 4H); 3.68(m, 4H);
NN, 2.43(m, 2H).
LD
(\N N~ N
0. @
o)
40 NH2 (MeOD) & 9.45 (s, 2H),
A 455 (m, 1H), 3.87 (m,
'\I N 4H), 3.80 (m, 4H), 2.69 (s,
y 3H), 2.43 (m, 1H), 2.02
(m, 1H), 1.71 (d, 3H), 0.86
N (* 3H) 369.22
N
D
(\N N~ N
0\) )\/




41 2 (MeOD) S 9.44 (s, 2H), J~4.64 (m 1 H), 3.77
(m NNA4H, 3.69 (m 4H, 2.89 (m 2H), 1.61 (d,

6H), 1.21 (t, 3H). 369.21 NNNNN42NH2(I\/E&

WO BPUEITSOH) . N-N 4.64 (m 1 H), 3.87 (m SG240840§0379
(m 4H), 2.46 (m 1 H), 200(m1H),N171(d

3H), 0.82 (t, 3H). 434 ~jj \>Br N rNN

Bl OLOG CAL TESTING nirOR Assd&# 5 Truncated nTOR

Ki nase and Hi s-tagged 4eBPl1 were produced i n-house.

[? AR was—pur-ehased—f+romAretst REEHeatthcan -
Al | Nf'l’f’é’m :gllnécrur%nl ess otherws e‘”'fw[{)‘ed wer e frorn‘;ws(M 1
SI(rTH Aldrich Ph \[S \Anrolmfnal \

Vi

P4

pef{fdrmed|in a fi dMEOP} 9: I

pollypr opy| ene pl (Geiner). G d'ré,)'
typicallyltested over the range %
NM| in 8 ktep di Ions, in dupl |( pf

2X| Enzyng- Substrate sol ution (1. E pg/rTL NTOR, 369.21
40pg/ nL 4eBP1 i assay buffer|: 10 nM Hepes pH
7.%, 50 nM CI nM MnCl 2)] were first added|to
t he¢ sanpl te containing 1 gL/ well of test
corpound ﬂ\néat DMSQX The reactjion was initiated|[15
by [@ddi ng[ IT0 NOwadH, of 20 pM ATH (sebDj § @r58(($,i2hi3|
asgay conuentrathqn 10 pM ATP ar|d.e4qmd 1)CBBRGHTI  Of
[-13P]-ATP). AfferN1 hour i ncubgtdHprd.ag(m; éidh?.46
tenperatufe, thesfeaction was t|dmnitha-B8(myitHh 40
NUkel | of | 20 mvl EDTAJ1 M ATP sqildtli@®mHIsENUmEY | | asa
th¢ stoppged reatt Yigs was thgn transferred to
384- wel | ' eenHTS-PH flilter plate
(Ml I'i poreX prie-adde fth 50 pU/well of 1 %
phesphori d Thé plate was washed 4 tinmes with

[\ Y ] ~f [ n/ e L H
12 0—Nwet of—0-5—9%phosphorte

{006

BIOLOGICAL TESTING

mTOR Assay
5 Truncated mTOR kinase and His-tagged 4eBP1 were produced in-house.

[¥*P]-ATP was purchased from Amersham (GE Healthcare). All chemicals, unless

otherwise stated, were from Sigma-Aldrich.

Phosphorylation assays were initially performed in a final volume of 20uL in
10 384-well polypropylene plate (Greiner). Compounds were typically tested over the
range from 100 uM to 0.006 pM, in 8 step dilutions, in duplicate. 10 pLliwell of 2X
Enzyme-Substrate solution (1.5 pg/mt mTOR, 40pg/mL 4eBP1 in 1X assay buffer: 10
mM Hepes pH 7.5, 50 mM NaCl and 10 mM MnCi;) were first added to the sample
plate containing 1 pL/well of test compound in neat DMSO. The reaction was initiated
15 by adding 10 pLiwell of 20 M ATP solution (final assay concentration 10 yM ATP and
0.4 pCilwell of [y¥°P]-ATP). After 1 hour incubation at room temperature, the reaction

was terminated with 40 pL/well of 20 mM EDTA/1 mM ATP solution.

50 ul/well of the stopped reaction mix was then transferred to 384-well
20  MultiScreenHTS-PH filter plate (Millipore) pre-added with 50 pliwell of 1 %
phosphoric acid. The plate was washed 4 times with 120 pLiwell of 0.5 % phosphoric




WD 2009/ 045175 PCT/ 8008/ 000379 85 acid via vacuum
filtration. Finally, 10 Nuwell of OptiphaseTM

erMx liquid scintillation cocktail (Per
Wﬂlzﬁ%"t‘ SMaAs added. After minimum 1 hour of nﬁ%]@s(%mosmoosm

counting was perforned in a Wall ac McroBeta Tri Lux
scintillation counter using &ﬁoi nci dence counti ng
node with crosstal k correcti | C50 is defined as
the 5 concentration of compound required for 50%

' n*yclfa' Buh%lé Eﬁm kflltFlﬁi&? eﬁﬁMl¥E1@Cﬁuwéut W obﬁ%rn@se‘ﬂas@eame liquid
shown in Ta l ow. P13

K Assay. Reconbi n H‘t}ﬂ] ation
> Foilston caralb PR BHer) ek aHdBa. AR J AL ousroL Medgaton
( PtidLimtpy , washparfohnsd tyh suanane‘m(;daBehSeTry.warsdnurauommter using
uns C|f|ed u d f

gq%El %ﬁjnﬁrl&%%]di_r\@ﬁr &r gl%l? ag@ﬁsml% Y c{aert]'tned as the
Mrwn@ﬂutralon@ﬂcormnogm mgvitgdforfS0paph blygrsoéy@a%néyme activity. ICso

pefJaPJé}Ethwa imTidid2beiggsay volume of 25 pL in
384 Maxi sorp plates (Nunc). Conpounds were

tes:tlud Asgay8 concentrations in 3-fold serial
dilution, generally starting from 10 NM WMaxi sorp

g:c af:’tezl ‘r’]\’g{egongﬁ%nﬁﬂlslﬁ"pﬁ %J&Sm‘ﬂpa@ﬁ lnll%uge bh&sc!:mbﬂdyh“‘ﬁ'w'

chi(Btdéwsh pMsehﬁ@vﬂaqrme@éd%f} and i q@?ﬁnsaw‘%ﬁ bﬂ?l@'ﬁ‘"‘é’e
1d UrgRirdha&d fsin SiGREAIIAER BFRIATPGanM BblipHase stintillanT wereambisined

reacti created by pipetting 5 Nuwel | of
corfiU %HMWEE“E'Z 5% DVMSO), 10 pL/well of enzyme (0.5

pg/mL pllOa + 1 pg/nL p85), and 10 Nuwell of_ 5
ATP wi th Assqys:wewme[fw@p]'maﬁql Assay valyme,9f2p & "t?ﬁ“dgﬁh{l

cong /ﬁ(b}bl &) Cordddui wire btk at 8 Eorpdritralidas ir03-Gifd serial
a [ we 3 ATP
IF-)ICI dilyign 79:%)% )b%a f%‘}(}( U @Wﬁ\(}g&l&% w:alr% ggartéegg%lﬁ 2005;1 Liwell of
1528 1 Mokt efcPtdlos ard RiaSer [l mermL eash dissaivey! if.ghiopefgim: gihanc!

30 TR ho8d Bitrb&t tempaitupd @TPtodRE. t hen
(E!yg%héﬁﬁ%\éé&mgwggs dri eolr aneén-Bgdded wth 30

Il\\IAU\(/:\/rGIOIBe:) f&'h%-%?}ai?l rle?%tg t\)f\%fsoc[jee%téqt %y\ﬁl‘getﬁﬁgh%ah 8t céhmpound (in
commtnmmpnow\wmwnﬂne €4BiiHglel pHi0e 25 15m4pL P8S), and 10
Mwetll of $ g@!{mlﬁ \mgﬁleuﬁmy[gq?]ﬁfﬁ iansgéﬂr buh&?%ad&{r@erﬂfaﬁons 0.2
2PCTigBE D0BO0R ATATP, S5l tfaPMJPwnﬂ?(@swd#ﬁa 0Pk Tris-
| Nhi&ighi70) 206 A0, BAFMNIGDIN e déattidrongabnbated o0 1 has G RT
g?sqqglilgrglr:ated wnth%% ul/we angd’ m’rﬂTéFr f so?u}fi%n The %Epee&am%ashed
twice with TBS, dried, and added with 30 yL/well of scintillant before it was counted in
a MicroBeta Trilux. iCs is defined as the concentration of compound required for

25 50% inhibition of kinase enzyme activity. 1Cs, data are shown in Table 2 below.

30
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Cell-based proliferation assay

The biological efficacy of the invention was demonstrated by the following
assay. Human cancer cell lines PC3 and DU145 (human prostate cancer cell lines),
were obtained from ATCC. They were cuitured in the media according to the ATCC
work instructions. PC3 and DU145 cells were seeded at 1,000 cells per well in 96-well
plates, respectively. The plates were incubated at 37°C, 5% CO,, for 24 h. Cells
were freated with compounds at various concentrations for 96 h. Cell proliferation
was then quantified using Celltiter96 Aqueous One Solution Cell Proliferation Assay
from Promega (Madison Wisconsin). Dose response curves were plotted to
determine ICs, values for the compounds using XL-fit (/D Business Solution,
Emeryville, CA). IC5 is defined as the concentration of compound required for 50%
inhibition of cell proliferation. The compounds of this invention inhibited cell
proliferation as shown in Table 3 below. The data indicated that the compounds of



from Pronega (Madi son W sconsin). Dose response
curves were plotted to determne |1C50 values for the
conmpounds using XL-fit (ID Business Solution,
wb TG0y 5 €, CA)._ICSO i s defined as the conagentsczbisanos7o
of conpound required for 50% 20 inhibition of cell
proliferation. The compounds of this invention
inhibited cell proliferatiorgzas shown in Table 3
bel ow. The data indicated that the conmpounds of WD
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datﬁbgraebe own in  Table 3 below. Table 3- Cell-based
proliteration assay I Cso data 5 Conpound PC3 D11145
No. 2 ++ NT 3 NT ++ 10 +++ NT 18 +++ NT 19 ++ NT
21 thbts 3NEell-Badedprofifbfition3sayi6s, dafa 25 +++ NT 26 +++ NT
s29++NT 35 +++ NT 37 +++ NI 42 +++ NT NT = not

tested | Co<lp. M +++ )
vi|vGommoimbqpl astPE (é?/k ig??p;’h‘h%/lu:) e%ge::tc?o'?ﬁgﬂ nin
eff i cal® of It he conpounds—of theinvention can then
be &et er mi ndd et NT

3 NT ++

10 +++ NT

18 ryr NT

19 +++ NT

21 +4++ NT

22 +++ NT

23 +++ NT

25 PO NT

26 +++ NT

29 +4+ NT

35 +++ NT

37 +++ NT

42 +++ NT

NT = not tested

ICso< 1M +++
1uM<ICs0<5uM ++
10 ICs>5uM +

In vivo antineoplastic (or anti-tumour) effect:
The efficacy of the compounds of the invention can then be determined
15 using in vivo animal xenograft studies. The animal xenograft model is one of the most

commonly used in vivo cancer models.

In these studies, female athymic nude mice, 12-14 weeks of age would be

implanted subcutaneously in the flank with 5 x 10° cells of PC-3 human prostate

20 cancer cell line in 50% Matrigel (BD Biosciences). When the tumour reaches the size
100 mm?, the xenograft nude mice would be paired-match into various treatment
groups. The selected kinase inhibitors would be dissolved in appropriate vehicles and
administered fo the xenograft nude mice intraperitoneally or orally daily for 28 days.



15 using in vivo ani mal xenograft studies. The ani nal
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PC-3 human prostate 20 cancer cell line in 50%
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What is clainmed is: 1. A conmpound of forrmula (1): /R6
N ~N R3 R4 N '
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NR ~\MIN-NNI(J\ ~R2 (RZg 5 Formula (1)
wherein: R is selected fromthe group consisting of:
H, hal ogen and optionally 10 substituted C 5% .
w%oq%mgg ected fromthe group consisting of]P, bloon37s
hal ogen, OH, NO2, CN, NH2, optionally substituted
Cl-Cl2al kyl, optionally substj.tuted C2-C, 2al kenyl ,
optionally substituted C2-CIZal kynyl, optionally
substituted C2-Cl2heteroal kyl, optionally is

squ;ﬁégﬁﬁeg§¢C120ycloalkyI, optionally substituted
C3- Cl2cycl oal ken ionally substituted

h
|, opti

C2-e12heASOB¥9 fkvpﬁaggtionally substi t ut ed
C2- Cl2het erocycl oal kenyl, optionally substituted
Ce-Cl8aryl, optionally substigeuted Cl-C, eheteroaryl,
optionally substituted Cl-Clpal kyl oxy, optionally
substituted C2-C, 2al kenyl oxy,| optionally substituted
C2- Cl2al kynyl oxy, optionall stituted
C2- Cl10het er oal kyl oxy, opti naIIyNZO substituted
C3-Cl2cycl oal kyl oxy, optidpally $ubstituted
C3- Cl2cycl oal kenyl oxy, ' substituted
C2- C12het er ocycl oal kyl ®Xy, o
C2-Cl2 heterocycl oal kenyl oxy}] optionally substituted
C6- Cl8aryl oxy, optionally su titutqg Cl- C1
het er oaryl oxy, optionally
Cl- Cl2al kyl ami no, SR8, SO4H, SO2JNRSR8 009/ 045175
PCT/ SG2008/ 000379 90 SO2 8R9, / SORB, CORS,
,  NRBSO2R9,

COOH, COORS, CON ~N

NRBCONRBR9, NR8HR9, andjacyl; , and\R4 are each

i ndependently s Iectegifron1the groupx<apsi sting of

H 5 F d, BrOd \eptionally substituted

Cl- C6al kyl, ORB, - z)CHQOH, NH2, NRBR9, NRBCOR9,
and NR8SO02R9; Re is seldcted fromthe group
f£onsisting of H OH OR8, K0la(pPCOR8, CH20H, NH2,
NR8R9O, NRBPON, N(P9")2, NRBCOR9, and NR SO2R9; or 10
R8 and R9 when taken together with the atons to which

t heyheggid att ached form an optionally substituted
cyclic noiety;

R' is selected from the group consisting of: H, halogen and optionally
10 substituted C4-Cgalkyl,

R? is selected from the group consisting of H, halogen, OH, NO,, CN, NHa,
optionally substituted C;-Cqalkyl, optionally substituted C,-Cyzalkenyl, optionally
substituted C,-Cialkynyl, optionally substituted C,-C,zheteroalkyl, optionally

15  substitted C;-Cizcycloalkyl, optionally substituted Cs-Cyzcycloalkenyl, optionally
substituted C,-Cisheterocycloalkyl, optionally substituted C,-Cyzheterocycloalkenyl,
optionally substituted Cg-Cygaryl, optionally substituted C,-Cgheteroaryl, optionally
substituted C;-Cioalkyloxy, optionally substituted GC-Cioalkenyloxy, optionally
substituted C~Ci.alkynyloxy, optionally substituted Cp-Cicheteroalkyloxy, optionally

20  substituted Ci-Cyicycloalkyloxy, optionally substituted C;-Czcycloalkenyloxy,
optionally substituted C,-Cqzheterocycloalkyloxy, optionally substituted C>-Cyz
heterocycloalkenyloxy, optionally substituted Cq-Cigaryloxy, optionally substituted Cs-
C, heteroaryloxy, optionally subsfituted C,-Cqalkylamino, SR®, SO;H, SO.NRR®,



each R8 and R9 is independently selected fromthe

group consisting of H 15 optionally substituted

Cl- Cl2al kyl, optionally substituted C2-Cl2al kenyl,
substituted C2-Cl2al kynyl, opti o&all,édmosmoﬂg

w@%@?‘ﬂﬁ %ed C2- C10het er oal kyl, opti onal | y

substituted C3-Cl2cycl oal kyl, optionally substituted

C3- Cl2cycl oal kenyl , optionall b substituted C2-Cl12
het er ocycl oal kyl, optionally Substituted C2-Cl12
heterocycloalkenyl optionally substituted

fsbNRwdsom Icmmll CYORUDSORE LC@IR'R®, NR°COR®, NR°COOR’,
Cl Cl groa protecting group for
oxyﬂ@ng' é H%ééhm% N paé'aa‘éyﬁtly a protecting group
for nitrogen; 25 each Rz is independently sel ected

fromt hecgz?ﬁ@‘?c%%géﬂ in%eﬁéenﬁ?s&&@éd‘ﬁdm the group consisting of H,

hal o- C r ox

£1- Bab |Qﬁ<m'°r@ﬂ!eﬁl!&ﬂ' Uted (Cy r?e%ﬂi)(c%%r RFOR®, CH:OH, NHy, NRR',
am na%@ea{dwﬂssogn" C8al kyI am noCr - Ceal kyl, and

di (Cl- Coal kyl ) am noC1- C6al kyl; g is an integer

sel ect ed fromthe group consisting of 0, 1, 2. 3. .4

4: 30 X Riiscselpctedprant theogreu aor(o‘@%mz b, OHe QR RRG: ?’gx"‘a’
I ndgnesiq K, NR%'Wb@dN(ﬁ’QJTNRP@m SMINRISSRS b NG Of

H and™ optionally substituted Ci- al kyl; 35 mis an

Pnteger selected fromthe group conS| sting of 0, 1,
2, 3 and ®® aﬁﬂm?ﬂw/tekﬂﬁltﬁﬁﬁlm@@m@BW@@ngh thyy agsy atfpched

phaf°§§%ﬁ%'?99‘z('5“b§' a}gl,ﬁo, N- oxi de, or prodrug

t he conpoun accordl ng to claim1l wherein
qis 0. 5 3. A conpound according to claiml or 2
vvher ei N Rach R° @l RPtie thdépenderttip selgeted: fromdban gioyp icorpisting of H,

13Vh e?%‘ohai 85Lfb§{ﬂ t!eg ”é' éli% bé&ubﬁ ge&bgﬁu@? %Ldﬁx&lkenyl optionally

as def
c onpubstitdted c (,Q;f("dgaﬂtgnxl 0 Qﬂtj?ﬂaﬂhe sgﬁsﬂ@}egl rfez qjorle@r%alkyl optionally
wheg@isftuted C»§C1§@Jc@:§i< d opfignanm tsbstifuteal [T, ozgdicatiieny, optionally

H, th A
on eg@lsmg‘)% cﬁggzl g«%srogyc{mlgyl 'e?‘ﬁ[%%? %H%m?e%ce"'%’ 'ﬁ%teF&y&&‘!kenyi
C onptionally solstitutiidr@y-Giandrand optisnally substitutasl Gi-Grghetproarnyl:

erein R4 is H 7. A conpound according to any one
of clains ,],to wherein mis selected fromthe

group conBi 3 Pigteginggroup foroxyges

each P is independently a protecting group for nitrogen,

25 each RZ is independently selected from the group consisting of C,-Cealkyl,
halo-C,-Cealkyl,  hydroxyC,-Cesalkyl, C;-CealkyloxyCq-Caalkyl,  cyanoCi-Cealkyl,
aminoC+-Cealkyl, C;-CgalkylaminoC;-Csalkyl, and di{C;-Cgalkyl)aminoC,-Cealkyl;

q' is an integer selected from the group consisting of 0, 1, 2, 3, and 4;

30
X is a group of formula (CR"2)m;

each R' is independently selected from the group consisting of: H and
optionally substituted C;-Cgalkyl;

35
m is an integer selected from the group consisting of 0,1,2,3and 4;



20 8. A conpound according to any one of clains 1 to

7 wherein mis O or 1. 9. A conpound according to
woltyouna&79f clainms 1 to 8 wherein mis 0. 10.pd/$G2008/000379

conmpound according to any one of clains 1 to 8

wherein mis 1. 25 11. A conpound according to claim

10 wherein one R70 is H and X1is a group of the

formula: Rlo H 30 wherein R10 is as defined in claim

1. 12. A conpound according to claim1l wherein the

conmpound is a conpound of the fornula: WO

200§ sharkiaeedticdily 26BN N.Oxidd) 3r priiedy thikedf. N R f ]

NRoH wherein R, R2, R6 and R70 are as defined in

claiml. 5 13. A conpound according to claim1l or

12 aher eiAcoripoundsacsartiieg toedkimriovhetdireq is§r oup consi sti ng

of H Cl-C6hal oal kyl, Cl1-Ce6hydroxyal kyl and

Cl- Coal kyl . 14. A conpound according to,an on of

ol s 1A Gopoundaseardng e Korzaerdind’ i sdeqlectiign g roup

gr QieRsistmgr Bit ORY aadi oplionamt supstituted Oy, allil,ophetein R is as defined

isqgrgﬂ}éjf, and butyl. 15. A conpound according to any

one"§ ‘aims 11 to 14 wherein RLO is selected from

the group consisting of H nethyl and ethyl. 15 16. A

1conpound Remobhdabchb@ingty afy 8ndbf @aimb Mo B WiereldR® is selected
wherein RL is H, .17.5¢ Cﬁ_lrr%géj%d %?ordi ng to any one

of TEaMyihRgroyr copsiling g & mehoRaANdMedN octed” fromthe
group consisting of NHZ and NR8RO wherein R6 and R9

ar g; as  def iApduddhcedrhing 1 ahy ofof claims 1 to 4 wherein R? is H.

15 6. A compound according to any one of claims 1 to 5 wherein R*is H.

7. A compound according to any one of claims 1 to 6 wherein m is selected

from the group consisting of 0, 1, and 2.

20 8. A compound according to any one of claims 1 to 7 wherein mis 0 or 1.
9, A compound according to any one of claims 1 to 8 wherein m is 0.
10. A compound according to any one of claims 1 to 8 wherein m is 1.
25
11. A compound according to claim 10 wherein one R™ is H and X is a group of
the formula;

R

H
30 wherein R' is as defined in claim 1.

12. A compound according to claim 1 wherein the compound is a compound of

the formula:



18. A conmpound according to any one of clainms 1 to 17
wherein R6 is NHZ. 19. A conpound according to any
one of clains 1 to 18 wherein R2 is selected from
WhW004945415 consi sting of H cyano, optional | yPCT/5G2008/000379
substituted Cl-Cl2al kyl, optionally WO 2009/ 045175
PCT/ S&008/ 000379 93 substituted C2-Cl2al kenyl,
optionally substituted C2-Cl28&teroal kyl, optionally
substituted C3-Cl2cycl oal kyl, optionally substituted
C2- Cl2het erocycl oal kyl , optionally substituted
Cg-Cl8aryl, and optionally substituted '

Cl- Cl8heteroaryl. 5 20. A conmpbund according to claim
19 wherein R2 is an optional |y substituted CB-C18
aryl. 21. A conpound according to claim20 wherein
the optionally substitute aryl is a group of
the formula: 10 ,nnnn (R1R)vV erein p is an

i nteger selected fromthe onsisting of 0, 1,

2, 3, 4, and 5; 15 each i ndependent |y

sel ected fromthe group consi ¢ting of H, hal ogen,

OH, NO2, CN, NH2, optionally gubstituted Cl-Cl2al kyl,
optionally substituted C2-C | kepyl , optionally
substituted C2-Cl2al kynyl ,NGptio

y\fubstltuted
C2- Cl2heteroal kyl, optionplly s bstl
C3- Cl2cycl oal kyl , iona su ' ed

Cl- Cl2het er ocydo NOpti OREl | y s bstituted
C2- Cl2het erocycl alken |, optionally ubstltuted
CB-Cl8aryl, 20 o tlonaIIy substitute

Cl- C18het eroaryl , onal I'y subst jisut d
Cl- Cl12al kyl oxy, optionally substitutet
C2- C12al kenyl oxy, optlonally substitut ed

c2- ClZaIkynonxy ptl ¥ bst.itute
C2- O ohetW¥1ERin Ry RS 3“6& |36°h%‘°1 c?es/" &M Ut ed
£3 ClchcIoaIkonxy, optional Iy substituted
2cycd gt 1oy 18 Wlein R 68 sdiected from th
S&M}g@ﬁ dln difiiah | of séiected from the

-C12 et eroc é optlonally substi t uted
C2- grogmeansslingyat Ho 1@@?# loaliogf-Capydrxnalin gndAe-Cealkyl.
substltuted C8-C18 aryl oxy, optionally substituted

al kﬁl %er@g% %ﬁ‘“gg%éfﬁ@u%ﬂﬁﬁéq*?m@e' ﬂ!‘“@?elected

1CORBM tre@mup cOmNag OfHRRETED ethKRECRIRISOPIRACIISHRY
NR SO02R9, NRSBCONRSBR, NR8R9, and acyl; 30 where RB

gg%éB ar & oSt d%l cr};g%lng "o grllyadne o?‘c‘:laimgﬁpoo‘% vghdéélrz é"’ is selected

from the group consisting of H, methyl and ethyl.

15 16. A compound according to any one of claims 1 to 15 wherein R'is H.

17. A compound according to any one of claims 1 to 16 wherein R® is selected
from the group consisting of NH, and NR®R® wherein R® and R® are as defined in

claim 1.
20
18. A compound according to any one of claims 1 to 17 wherein R® is NH,.
19. A compound according to any one of claims 1 to 18 wherein R? is selected

from the group consisting of H, cyano, optionally substituted C4-Cy2alkyl, optionally



94 22. A conpound according to claim?21 wherein p is
sel ected fromthe group consisting of 0, 1, and 2.
ound according to claim20 wherei npdii:008/000379

wa% ?S@ﬁ&l?p substituted C6-Cl6 5 aryl is a gr({)up of

the forrrula S~\ -(RLlS):< r wherein R73 is as

defined in claim21l; 10 s isgan i nteger sel ected

fromthe group consisting of 0, 1, 2, 3 and 4; r is

an integer selected fromthe group consisting of 1,

2, GMekittted 18,-84alkéhyk O'ptsaly asesiitiedq 4, € petaraalkgl3 optionally

\éw;gug%tﬂ@;%pmcziyciogﬁynf omg?ﬁlg géﬁu éjﬁag Rétgﬂoag:lotaﬂylaﬂk(tlonally

i ncepstitatedC-Gsarl Uutcmtiorfaﬂ!ombsﬁ@te@pv@ph%‘@'ﬁ%'ﬁf'stl ng of

H F, OCH3, CN, OCF3 COZCH3 NO2, NH2, NHCOCH3,
NHSOQ2CH3, NHCH2 Ac .

fc ok di ndh eemRouEd ﬁﬁ’°f§’"\ﬂht8 rca"ﬂ ({Efqe?"bé Qcﬁ"e?fggﬁagﬁg?%sgmted
gr ogc,; @gNsi sting of cyano, optionally substituted
Cl1-C12 al kyl, optionally substituted C3-Cl12

cycl oal kyl, optionally substituted C2-Cl12 .

het2dr ocy d empeynd 3%&'}:‘96‘! FlaimaA0 yhesgin thejoptignally substititgd, Ce-Cre
hetﬂ@@é %bp ofdfe féfmuid conmpound according to claim 26
wherein is an optionally substituted Cl1-Cl12 al kyl
Yroup of the formula: R~ R20 R21 30 WO 2009/ 045175

PCT/ SG2008/ 000379 95 wher eltpaalR20, R21 and R22 are

each i ndependently sel ected flromthe group

consisting of H O, Br, F NOC2, CN, NH2,

optionally substituted CL{C, 2al®yl, optionally
substituted C2-Cl2heteroallkyl, dptionally substituted
C3-C, 2cycl oal kyl, option bstituted

C2- Cl2het erocycl oal kyl , opti 1g)y substituted

C6- Cl8aryl, and

wherein p is an integer selected from the group consisting of 0, 1, 2, 3, 4,

and 5;

15 each R'? is independently selected from the group consisting of H, halogen,
OH, NO,, CN, NH,, optionally substituted C-Ci.alkyl, optionally substituted Cz-C1.
alkenyl, optionally substituted C,-Cyzalkynyl, optionally substituted Cz-Cyheteroaltkyl,
optionally substituted C,-Cizcycloalkyl, optionally substituted C,-Cyoheterocycloalkyl,
optionally substituted C,-Cizheterocycloalkenyl, optionally substituted Cg-Cisaryl,

20 optionally substituted Ci-Cigheteroaryl, optionally substituted C4-Cizaikyloxy,
optionally substituted C;-Crralkenyloxy, optionally substituted C,-Cyzalkynyloxy,
optionally substituted C,-Cycheteroalkyloxy, optionally substituted Ca-CyCycloalkyloxy,
optionally  substituted  Cs-CyoCycioalkenyloxy, optionally  substituted  C»-
Ci-heterocycloalkyloxy, optionaily substituted C,-C,zheterocycloalkenyloxy, optionally

25  substituled Ce-Cqs aryloxy, optionally substituted C4-Cig heteroaryloxy, optionally
substituted C-C1, alkylamino, SR®, SO3H, SO:NH,, SO,R?, SONH,, SOR®, COR®,
COOH, COOR®, CONR'R®, NRPCOR®, NRPCOOR®, NRSOR’, NR®CONR®R®,
NR®R®, and acyl;

30 where R? and R? are as defined in claim 1.



5 optionally substituted C, -Cl8heteroaryl; or any two
or nore of R20, R21 and R22 when taken together with
wbbfoom@dppn atomto which they are attached fraBG2008/000379
cyclic noiety. 28. A conmpound according to claim 27
wherein each R20, R21 and R22 is independently
sel ected fromthe group consiggting of H d, Br, F,
OH, NO2, CN, NH2, 10 nethyl, ethyl, propyl,
i sopropyl, butyl, pentyl, mnethoxynethyl,
2- et hox ywedohipbundccarding thojgim 8p yhered-pds prisojaskfrpyn the group
3- et hoxypr I i nonet hyl , 2-am noet hyl, 3-
amcr??)sﬁgrﬁég)?f)@)qﬂgng?nﬂnobutyl , 5 am nopentyl,
met hyl ami nonet hyl , 2- net hyl am noet hyl ,
3- r@t hy | oRpBiREcordifg RN ZBnitreediuthg loptionally substituted Ca-Cie
5- net hyl ami n er}t%_l' .et hyl am nonet hyl , 2-
Set rﬂﬂ'é\"r\%WB'é‘} @fe OB hyl ami nopr opy! |
4- et hyl am nobutyl, 5-ethyl am nopentyl, 15
dinethylaninonethyl;PQ-dinethyl m noet hyl ,
AR
I,

3-di net hyl am nopr op
5- di met hyl am nopent Wyl

2- di et hyl am noet hyl , di etjhyl am _gopr opyl ,

4-di et hyl am nobutyl and m nopentyl. 29. A
conpound according to clai'fn 19 wherein R2 is sel ected
fromthe group 20 consisting of nmethyl, ethyl,

i sopropyl, prapyl, 3,3-dinethyl-propyl, cyclopropyl,
cyclopeH$9@E’§?ﬁéfH9®§€FU$@ﬂ 1, cycl ohexyl,

1d- met hyl cycl ohexyl, butyl, sec-butyl, isobutyl,

3, 3-di net hy] .- 3 - : 1,2, 3and 4;

e -4 B AN R prectfd Fh e Rl onodigLS,

nmet hoxynet hyl , but oxynet hyl, t-butoxynethyl, and

t et r ahy digQinUktager 3el¥dted fdm B8 grolip comgsonyal 1a2,@0d 8i ng to
any one of clainms 1 to 30 wherein the optiona
substituent is selected fromthe group consisting of:
1, B, @ compOynd=Srordi@\orplsith 28 wherelniriy 1@1%- met hyl |
ethyl, 2,2,2-trifluoroethyl, isopropyl, propyl, '

2-et hyl -propyl, 3,3- dinethyl-pr | ; 13

oAt y1 A Snpaund asanpina iy o8 ekt 2b ?,j -,
2- neddpghdenpesdieted froemthe droep ponsistieggfH, FheptyICN, SCF y|qoch3.
ph.el{i%ﬁ' N %&@NHQBWWHCM,@%; and3§F, et hoxy,

tri TPz NHG H

oxy, ethoxy, and methyl enedi oxy. 31. A
2¢onpound according to claiml selected fromthe group
congg. st i NgYcefipouliDa2RfHgOwb Al 1DGIHeRER B B/ BiFoRY Jromgise group

%oﬁﬁ%mg%l}l cwo, bptianaiy Subbdtbtda cl-clY i, bigtioha ibstitutdd€5-C:,
cycloaikyl, optionally substituted C-Cs2 heterocycloalkyl, and optionally substituted
C1-Cyo heteroalkyl.

25
27. A compound according to claim 26 wherein R? is an optionally substituted

C+-C12 alkyl group of the formula:

o~
e
R® 21

30
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wherein R®, R?' and R® are each independently selected from the group
consisting of H, Cl, Br, F, OH, NOz, CN, NH,, optionally substituted C4-Cizalkyl,
optionally substituted C,-Cizheteroalkyl, optionally substituted C»-Ciocycloalkyl,
optionally substituted C»-Czheterocycloalkyl, optionally substituted Cg-Cygaryl, and
optionally substituted C;-Cssheteroaryl; or any two or more of R?® R?' and R* when
taken together with the carbon atom to which they are attached form a cyclic moiety.

28. A compound according to claim 27 wherein each R*, R*' and R% is
independently selected from the group consisting of H, Cl, Br, F, OH, NO;, CN, NHz,
methyl, ethyl, propyl. isopropyl, butyl, pentyl, methoxymethyl, 2-methoxyethyl, 3-
methoxypropyl, 2-ethoxyethyl, 3-ethoxypropyi, aminomethyl, 2-aminoethyl, 3-
aminopropyl, 4-aminobutyl, 5 aminopentyl, methylaminomethyl, 2-methylaminoethyl,
3-methylaminopropy!. 4-methylaminobutyl, 5-methylaminopentyl, ethylaminomethyi, 2-
ethylaminoethyl,  3-ethylaminopropyl, 4-gthylaminobutyl,  5-ethylaminopentyl,
dimethylaminomethyl, 2-dimethylaminoethyl, 3-dimethylaminopropyl, 4-
dimethytaminobutyl, 5-dimethylaminopentyl, diethylaminomethyl, 2-diethylaminoethyl,
3-diethylaminopropyl, 4-diethylaminobutyl and 5-diethytaminopentyl.

29. A compound according to claim 18 wherein R? is selected from the group
consisting of methyl, ethyl, isopropyl, propyl, 3,3-dimethyl-propyl, cyclopropyl,
cyclopentyl, 3-methycyciopentyl, cyclohexyl, 4-methylcyclohexyl, butyl, sec-butyl,
isobutyl, 3,3-dimethyl-butyl, 2-ethyl-butyl, pentyl, pent-4-eny!, hexyl, heptyl, octyl,
cyano, methoxymethyl, butoxymethyl, t-butoxymethyl, and tetrahydrofuran-3-yi,

30. A compound according to any one of claims 1 to 30 wherein the optional
substituent is selected from the group consisting of: F, Br, Cl, =0, =S, -CN methyl,
trifluoro-methyl, ethyl, 2,2,2-trifluoroethyi, isopropyl, propyl, 2-ethyl-propyl, 3,3-
dimethyl-propyl, butyl, isobutyl, 3,3-dimethyl-butyl, 2-ethyl-butyl, pentyl, 2-methyl-
pentyl, pent-4-enyl, hexyl, heptyl, octyl, phenyl, NHz, -NO2, phenoxy, hydroxy,
methoxy, trifluoro-methoxy, ethoxy, and methylenedioxy.

31. A compound according to claim 1 selected from the group consisting of:
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WQROGYMMSIFSN -N N O N | or a pharnaceutical Y136
acceptable salt or prodrug thereof. 32. A

phar maceuti cal conposition ingcluding a conpound
according to any one of 5 cldins 1 to 31 and a
pharmaceutically acceptable diluent, excipient or
carrier. WO 2@§f/ 045175 PCT/ SG2008/ 000379 133 A
nmet hod of inhugiti ng a protein kinase sel el'é ed from
the group cowsi&ting of a serinefthreonigexpotein
ki nase or a
functional edquival ent thereof and a P13 krylase or a
fragnment or
equi val ent g?ur/ of\> t he net hod i ncl udi ng
prot ei n-kirRasw‘orNa fragment or 5 comﬁ N
a functgonal equi nt thereof and/ior o-factw
thereof t0 an effective anount of & npound
according to any ong” of\ £lainms 1 to 30.
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34

pr
or

. A nethod according to claim 33 wherein the
otein kinase is a serine/threonine protein kinase
a fragment or a conplex thereof or a functiona

“kfﬂﬁg&§yglent thereof. 35. A nethod accor di ngct/962008/000379
C

or
Ki
or
ac
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fr
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C
or
fu
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th
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pr
th

alm 34 wherein the serine/threonine protein kinase
a fragnment or conplex thereof is an mMIOR protein
nase or a fragment thereof,gpr a conplex thereof
a. functional equival ent t%ereof. 15 36. A nethod
cording to claim34 or 35 wherein the
rine/ threoni ndHprotein kinase is nTORCL Nz a
agnment or conzlex thereof or a functionglx
ui valent t f. 20 37. A nethod accoljd
ai m 33 wher
a fragnent
nctional eqgni
clai m 37 wher

,er

t thereof. 38. A neth
he P13 kinase or_a fillg

ereof (orNa chnpl™ex thereof or a f(nct¥ onfdl

uivalang/ﬂhereof a class | P13K\9H a fra t
t hereof or a co hereof or a functional\ _NH
ui val ent therqgf. . Use of a conpound g@gording

any one of qUQFnB | to 31 to inhibit ong or nore
otei n ki nasefsyNsel ected fromthe grou si sting
a serine/thteopi ne protein kinase or agment
a conpl ex thareof or a functional equival ent
ereof 30 an R kinase or a fragmenf

npl ex there a>functional equi val e tt eﬁeof.

. A us FNgNt @ cl ai m 39 whe N pMbt ei n
nase i \i/ﬁerine/thﬁfénine pr ot gﬁﬁinase 0
agnment Oor"a conpl ex thereof or a ctional

ui val ent thereof. WO 2009/ 045175 PCT/ SG2008/

2 41. A use according to claim40 wherein the
rine/threoni ngygrotein kinase or a frigiggent or

npl ex thereof)Ls an nMTOR protein kinase or a
agment therdpf  Nor a conpl ex thereoﬂ orY a
nctional equwvafent thereof. 5 42. A accordi ng
claim40 or 41 wherein the serine/threonine

otein kina Rs-NITORCl or a fragmenfy npl ex
ereof or a Lypc id}al equivalent thdreof../ 43. A

use accorgdi toi"cl®i m 39 wherei nft h& pridt ei™m ki nase
I's a P13¢Ki nase or 0 fragmentpt hereof or
conpl ex th&reof or § ncti onal equival ent eneof
44, A use according cl ai m 43 wherein the P13
ki nase or a fragnent ereof or a conplex therepf or
a functional pi valent thereof, is a class NHP13K or
a fragnent A
N° N N° ™N
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thereof or a conplex thereof or a functiona
equi val ent thereof. 15 45. A nethod of treating or
“Preventing a condition in a mammal in which
OP94F1%8n of one or nore protein kinase(s) ZelRRAYH0037
fromthe group consisting of a serine/threonine
protein kinase or a fragnent a conpl ex thereof or
a functional equival ent theﬂgéf and a P13 ki nase or
a fragnment or a conplex thereof or a functional 20
equi val ent therqef,, prevents, inhibits or agmjiorates
a pat hol ogy or‘g\synptonnlogy of the condLLjon, t he
met hod i ncl udiNig ®dmi ni stration of a therdpeWNically
effective amount’of a conpound accordi ng\_g~any one
of claims 1 to 31. 46. A nethod according tp claim45
wherein the pr, iONKki nase is a 25 serin ni ne

protein ki hasg| or af}ragnent or a conplexlthgre@f or
a functiorfaly” endi VMl ent thereof. 47/ AnfetpiodN
accordin K;glclainuééﬁmﬁerein the sefing/threon
protein kitiase or “a fragnent or conpléx there

an nTOR protein kinase or a fragnent thereof, 30
a conpl ex thereof 'or a functional equivalent theregof.
48. A method aclbeding to claim46 or 47 Zin the

seri ne/t hreoni
fragment or caqnpl
equi val ent  t hegd
PCT/ SG2008/ 000379
cl ai m 45 wher 8 N
or a fra ntl_t

functionézgﬁhuiwal

to clain® wher e

rotein kinase is nil N &
X thereof or a functionagl
of . 35 WD 2009/ 045175 =
03 49. A nethod according

protein kinase is a W13¥Ki wase
of or a conplexAFhQr f
t thereof. 50. A melhod¥according
e P13 ki nase & fragne
thereof 5 or a co t hereof or a functiona

equi val ent theregf, is class | P13K or aniH,agnment
t hereof or a cqgglex t hereof or a functioqﬁL

equi val ent thededoN 51. A nethod accordi ks
wherein the condition

any one
s cancer.

of clains 45 t

cancer is sel tNwomthe group consigj
Hemat ol ogi ¢ capcer] shich as nyel oprolifer tiy
di sor der Ndroegati c nyelofibrosiq(“p@?y m a
vera, es \Egﬂal thrz?igcythenia, chiponi nyﬁgide/

| eukem a), ~nyel oi d t apl asia, chroni® nyel ondnocytic
l'eukem a, acut ey, NH;

San®

or a pharmaceutically acceptable sait or prodrug thereof.

o
N ! N N‘}—Br
' (”‘N/tfii:N>J/ ( A
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32 A pharmaceutical composition including a compound according to any one of
5 claims 1 to 31 and a pharmaceutically acceptable diluent, excipient or carrier.



15 | ynmphocytic | eukem a, acute erythroblastic
| eukem a, Hodgkin's and Non Hodgkin's di sease,

w%'z%ﬁdlﬂ s|¥nphoma, acute T-cell leukemia,  pCT/8G2008/000379
dTyspI astic syndrones, plasma cell disorder,
ha| ry cell |eukem a, kap03| 's sarcoma, |ynphong,;

gynaecol ogi ¢ cancer such as 4gfeast carci noma,

ovari an cancer, cervical cancer, vagi nal and vul va
cancer, endonetri al hyperpla5|a gastrointestina

tragl cankaethedohinkistings poletntidrase aeledterbinam the @rqyg|oppsisting of
l ' Vg 89%ﬂﬁr§5nmegﬁr§ﬁa(n' k‘ﬁ'lagélﬂncg '?ra%lﬁém‘a' %%h‘lﬁleﬁw or &#&lnktional

ncer; urinary tract cancer suc 6 functional
p r ogqtma@nt:tawe@frand Elpé%'@@/asﬁ 9B FrR9mEN 05 £0PP ’iJ $rAgfiep
bl a&ﬂﬁd’aleﬁﬂtﬁ@@ﬁf. the Weﬂ{ob rtdudinig REEIsing e proeinddnase or, a Bagnrent or

g?n%)gﬁpés ulgﬁ[ﬁgfs (Heu ﬂﬁ Ra: H(ﬁ%rﬂ t{\&gg}ue{ndﬁpe&fa%@r(s thereof to an

, epen ynona
br aeffectiecamoyhti b pmgmpoun@ a@nordawl tasﬂ!b?ﬂ? of glaimsdite A%
astrocytoma, oligodendroglioma; head and neck 25

cancer such as naso haryngeal rcinoma,, |ar e
car#d-nomd® PIEH F&?‘gﬁjﬂ}gtt{"aﬁ!ﬁ" nderery, ¢ a@ytgg Bhase is a
car shring/iifednpNE Grdlein ktha&ChCh fragmentt dted campigx tlayreOqu?fs%&@é“O"a'
1(?“C€qunf3%n{ ﬁérb&‘)bl ast oma; nuscul o-skel eton di seases
such’as osteosarcoma, nuscul oskel el etal neopl asm
Squanous cell carcinoma and fibroid tunour. 30 53. A
met§nd ack meibd gedortingity caire3ivherbinitinssetibe/thoedbe protein kinase
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40. A use according to claim 39 wherein the protein kinase is a serinefthreonine
protein kinase or a fragment or a complex thereof or a functional equivalent thereof.
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54. A method according to claim 53 wherein the condition is selected from the .
group consisting of familial adenomatous polypesis, colonic adenomatous polyps,
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cervical dysplasia, vaginal intraepithelial neoplasia, benign prostatic hyperplasia,
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64. A use according to claim 63 wherein the cancer is selected from the group
35 consisting of Hematologic cancer such as myeloproliferative disorders (idiopathic
myelofibrosis, polycythemia vera, essential thrombocythemia, chronic myeloid
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68. A use according to claim 67 wherein the condition is selected from the group
consisting of the following: acute disseminated encephalomyelitis, Addison’s disease,
agammaglobulinemia, agranulocytosis, allergic asthma, allergic encephalomyelitis,
allergic rhinitis, alopecia areata, alopecia senilis, anerythroplasia, ankylosing
35  spondylitis, antiphospholipid antibody syndrome, aorlilis syndrome, aplastic anemia,
atopic dermatitis, autoimmune haemolytic anemia, autoimmune hepatitis, autcimmune
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cancer, endonetrial hyperplasia; gastrointestinal
tract cancer such as colorectal carcinona, polyps,
liver cancer, gastric cancefgr pancreatic cancer,
gal | bl adder cancer; urinary tract cancer 5 such as
prostate cancer, kidney and renal cancer; urina
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thrombocytopenic purpura, inflammatory bowel diseases, Kawasaki's disease,
keratitis, keratoconjunctivitis, Lambert-Eaton syndrome, leukoderma vulgaris, lichen
planus, lichen sclerosus, Lyme disease, linear IgA disease, macular degeneration,
megaloblastic anemia, Meniere's disease, Mooren's ulcer, Mucha-Habermann
disease, multiple myositis, multiple sclerosis, myasthenia gravis, necrotizing
enterocolitis, neuromyelitis optica, ocular pemphigus, opsoclonus myoclonus
syndrome, Ord's thyroiditis, paroxysmal nocturnal hemoglobinuria, Parsonnage-
Tumer syndrome, pemphigus, periodontitis, pernicious anemia, pollen allergies,
polyglandular autoimmune syndrome, posterior uveitis, primary biliary cirrhosis,
proctitis, pseudomembranous colitis, psoriasis, pulmonary emphysema, pyoderma,
Reiter's syndrome, reversible obstructive airway disease, rheumatic fever, rheumatoid
arthritis, sarcoidosis, scleritis, Sezary's syndrome, Sjogren’s syndrome, subacute
bacterial endocarditis, systemic lupus erythematosus, Takayasu's arteritis, temporal
arteritis, Tolosa-Hunt syndrome, Type | diabetes mellitus, ulcerative colitis, urticaria,
vernal conjunctivitis, vitiligo, Vogy-Koyanagi-Harada syndrome and Wegener's

granutomatosis.

69. Use of a compound according to any one of claims 1 to 3 ora
pharmaceutically acceptable salt, N-oxide or prodrug thereof in the treatment of a
condition in which inhibition of one or more protein kinase(s) selected from the group
consisting of a serine/threonine protein kinase or a fragment or a complex thereof or a
functional equivalent thereof and a PI3 kinase or a fragment or a complex thereof or a
functional equivalent thereof, prevents, inhibits or ameliorates a pathology or a

symptomology of the condition
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70. A method of prevention or treatment of a proliferative condition in a subject,
the method including administration of a therapeutically effective amount of a
compound according to any one of claims 1 to 31 to the subject

71. A method according to claim 70 wherein the condition is cancer.

72. A method according to claim 71 wherein the cancer is selected from the
group consisting of Hematologic cancer such as myeloproliferative disorders
(idiopathic myelofibrosis, polycythemia vera, essential thrombocythemia, chronic
myeloid leukemia), myeloid metaplasia, chronic myelomonocytic leukemia, acute
lymphocytic leukemia, acute erythroblastic leukemia, Hodgkin's and Non Hodgkin's
disease, B-cell lymphoma, acute T-cell leukemia, myelodysplastic syndromes, plasma
cell disorder, hairy cell leukemia, kaposi's sarcoma, lymphoma; gynaecologic cancer
such as breast carcinoma, ovarian cancer, cervical cancer, vaginal and vulva cancer,
endometrial hyperplasia; gastrointestinal tract cancer such as colorectal carcinoma,
polyps, liver cancer, gastric cancer, pancreatic cancer, gall bladder cancer; urinary
tract cancer such as prostate cancer, kidney and renal cancer; Lm'nary bladder cancer,
urethral cancer, penile cancer; skin cancer such as melanoma; brain tumour such as
glioblastoma, neuroblastoma, astrocytoma, ependynoma, brain-stem gliomas,
medulloblastoma, menigiomas, astrocytoma, oligodendrogiioma; head and neck
cancer such as nasopharyngeal carcinoma, Iaryngéal carcinoma; respiratory tract
cancer such as lung carcinoma (NSCLC and SCLC), mesothelioma; eye disease such
as retinoblastoma; musculo-skeleton diseases such as osteosarcoma,
musculoskeleletal neoplasm; Squamous cell carcinoma and fibroid tumour.

73. Use of a compound according to any one of claims 1 to 31 in the preparation
of a medicament for treating a protiferative condition in a subject

74, A use according to claim 73 wherein the condition is cancer.

75. A use according to claim 74 wherein the cancer is selected from the group
consisting of Hematologic cancer such as myeloproliferative disorders (idiopathic
myelofibrosis, polycythemia vera, essential thrombocythemia, chronic myeloid
leukemia), myeloid metaplasia, chronic myelomonocytic leukemia, acute iymphocytic
leukemia, acute erythroblastic leukemia, Hodgkin's and Non Hodgkin's disease, B-cell
lymphoma, acute T-cell leukemia, myelodysplastic syndromes, plasma cell disarder,
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hairy cell leukemia, kaposi's sarcoma, [ymphoma; gynaecologic cancer such as breast
carcinoma, ovarian cancer, cervical cancer, vaginal and vulva cancer, endometrial
hyperplasia; gastrointestinal tract cancer such as colorectal carcinoma, polyps, liver
cancer, gastric cancer, pancreatic cancer, gall bladder cancer; urinary tract cancer
such as prostate cancer, kidney and renal cancer; urinary bladder cancer, urethral
cancer, penile cancer; skin cancer such as melanoma; brain tumour such as
glioblastoma, neurcblastoma, astrocytoma, ependynoma, brain-stem gliomas,
medulloblastoma, menigiomas, astrocytoma, oligodendroglioma; head and neck
cancer such as nasopharyngeal carcinoma, laryngeal carcinoma; respiratory tract
cancer such as lung carcinoma (NSCLC and SCLC), mesothelioma; eye disease such
as retinoblastoma; musculo-skeleton diseases such as osteosarcoma,
musculoskeleletal neoplasm; Squamous cell carcinoma and fibroid tumour.

76. Use of a compound according to any one of claims 1 to 31 or a
pharmaceutically acceptable salt, N-oxide or prodrug thereof in the treatment of a

proliferative condition.



