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One family of kinases associated with undesirable medical conditions in the
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body are the phosphoinositide 3-kinase (PI3) family of kinases which are involved in a
30 wide range of cellular events such as cell migration, cell proliferation, oncogenic
transformation, cell survival, signal transduction and intracellular trafficking of proteins.
This family of kinases has recently been the focus of much research aimed at
developing therapies for a range of indications such as proliferative diseases, for
example cancer, immune and inflammatory diseases, diseases supported by

35 excessive neovascularization and transplant rejection.
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deregulated in cancer. The deregulation of PI3K signalling is thought to occur in two
different ways. The first is an increase in PI3K signalling resulting from activating
gene mutations, amplification and over expression of PI3Ks or upstream receptors

that activate PI3Ks. For example, the PI3Ka catalytic subunit is amplified and over

35 expressed in ovarian and cervical cancers. Similarly, upstream receptor tyrosine



that activate P13Ks. For exanple, the Pl 3Ka catal ytic
subunit is anplified and over 35 expressed in ovarian

W@ ee90€31v3 cal cancers. Similarly, upstream recR@I/862008/000379
tyrosi ne WD 2009/ 045175 PCT/ S&008/ 000379 3 ki nases
that activate P13K are commonly nutated, anplified and
over expressed, e.g., EGFR im® breast, ovarian and
| ung cancer. In addition, activation of the effectors
downstream of P13K can al so contribute t
de}(l@@ﬁsémt@ﬁtlvafe RIBK afe) PR h%?ted arapllf egﬂuf pyepexpressed, e.g.,
( PEGF& in bisastaowariBn ahdludy esnceexpr essed and activated in
breast, pancreatic and ovarian cancers anong ot hers.
Al so, the Ras fam ly nmenbers, which are involved in
P13K achni additiom rgctivatien of theeffactbrg downstesastlof RI3I§ can also contribute

Cokogrfgl%balétlﬁn dr W%:ﬁ@&)bfﬁgﬁgng gl AMP Fﬁ&% RIRSEH)SIE over

er egul ation inv oss o0 he tunor
suppressed rang rastiysted i brepstERaNGigAtis AN cvarian sancers ameRg others.

angsﬁsﬁb%shﬁﬁllﬁnféHfEEfss whféﬁ@%%ll/éﬂ inaP19K REBAGEN, are frequently
cancers nd nel anopas specific, cell aﬁ?cgl [

PR e bt ohig] BHLPAPEERIG RRTGE- o1 PRCRSRTEgan PG PISK
p h ﬂérrébﬁhtﬁdﬂmhvw/és ildselof &ehumasmpbi@sadf)p/héknhame PREN, which Sccurs

10 c elnl mgr{yraﬂsé{f%llvéah%ﬁll thIOI'S e?rl | nrﬂ1 t%rggst @?r?ée?st Er?dqmglfgomas

downst ream of growth factor receptor tyr03| ne ki nases

( RTKS) . of Q#C%Cfc%g}s%almﬁath\ﬁﬂgﬁg&?kh %y%@f’ﬁ? ﬂaﬁnlf’ laf’ﬁénases is

which is I conprise at or
anthe pﬂosybat@almrswi%klgm%%)”\km@t@v?m| TGFPB%‘ Wiy, ds dltically
camvaled u’f e WhediahiAl &CédIIVs?\Irﬂvd?la'i'Iﬂ ist Br @LPN sdinalfed component

15 hBowT g STt it ISoet (e s RTRY o oM BEiEr RTKs
phelsgﬂgattlhedgldis!snAﬂQIQ IwhBhds 5heterommmerpbmpmse(1 /oF A2)p85 Agulatory and
S“g?ﬁf&'a‘%é‘l e?ubﬁJu E?’ ﬁ?eCErH éTﬁéJ&eﬁa §1£6 ?&mutﬁde&‘dlé&é PI3K

PDthIoughailrbctrmndtr@ tpcMﬂ%e At thglcett nmhrameh Blﬁm aatplyzese production
dogpifs - E&%n&ﬁ Hes&dger Aé‘f{osbﬁat@%&élﬁl éx 5&65Ho\é9ﬁa@@| (PIP3).

t hr oug os horyl ati on "at hr eoni ne
20 ac{SP'ﬁ?ﬂP%’ﬁ'Y{ 55 topseiner AQUTRTHTR MRS h FRICHENS fheperine-

?elfﬁlré&m%7ﬁlnase@ Akteakd PEIKTI-RELS bidldingkio theR Upléckstrin-hbindlogy (PH)
u act

B, A8 ok A ol e
t atr'gmnlrtef3(laalpﬁmgt:twatlo(1dmnn‘hyrﬂm(1 kKAdglitional phospOR)ylatiaim et serine 473
| eyahe CQF!mP dsbr! P{Et rtegﬁtSQﬁ el fuﬂraalv%{léﬂ CAllt Yn ﬁ'ijﬁﬂ’éblﬂ&t@g adk range

sever al at ases act renove
25 Of obtargat cpmtqns |Qﬁ‘?eqf eféwcm s they é‘a"]ﬁ'Pﬁi@b ﬁ%ra%tsfé Rapamygin (common'v
‘g}%ﬁ}éﬁﬁéﬁg%lﬁ?hﬁ ﬂeﬁ@véié@glblT(@Rkﬁli\éagellfuﬁéistflﬁly&emtﬁaﬁtf everal lipid
ignallin - allin
" obphaasss. a9 Ya Aridy e s, OF paRGuaL btbrfd i R ghosphatase
CePTrElOwﬁii:hﬂcbﬁ\tyi‘tatFPle ba_elu_to\/PhPal andglho&vtlhut_s afi d’IMSlghalhqg The
B[B‘kc Ekct %naﬁlngaﬁatﬁwgy Fergua{e%%arfyorqormgu&%Ibrgﬁ'gge%'sés including cell

30 proliferation, survival, growth, and motility - processes that are critical for

tumorigenesis.

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 interest is mTOR.

mTOR is a serine/threonine 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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An additional pathway influenced by mTOR that appears to be particularly

important in renal cell carcinoma involves the hypoxia-inducible factor (HIF). With
loss of Von Hippel-Lindau (VHL) gene function commonly seen in clear cell renal cell
cancer, there is accumulation of the oxygen-sensitive transcription factors HIF-1 and
35 HIF-2. An accumulation of these factors yields increased stimulation of vascular
endothelial growth factor (VEGF), platelet-derived growth factor, and transforming
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Based on these pre-clinical results, clinical trials with rapamycin as an
anticancer drug were carried out and rapamycin analogues with more favourable
pharmaceutical properties were developed. CCI-779, a more water-soluble ester
derivative of rapamycin was identified by investigators at Wyeth Ayerst as a non-
cytotoxic agent that delayed tumor cell proliferation. At several non-toxic doses, CCI-
779 demonstrated anti-tumor activity alone or in combination with cytotoxic agents in
a variety of human cancer models such as gliomas, rhabdomyosarcoma, primitive



25 cell lung cancer cell lines. In addition, rapanycin
inhibits the oncogenic transformation of human cells

wo paaoed7hy either PL3K or Akt and has shown PCT/SG2008/000379
metastatic tunmor grow h inhibition and anti-angi ogenic
effects in in vivo nouse nodels. 30 Based on these
pre-clinical results, clinical7trials wth rapanmycin
as an anticancer drug were carried out and rapanycin
anal ogues wth nore favourabl e pharmaceuti cal
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30 modelling studies. AP23573 was found to be stable in organic solvents, aqueous
solutions at a variety of pHs and in plasma and whole blood, both in vitro and in vivo

and has shown potent inhibition of diverse human tumor cell lines in vitro and as
xenografts implanted into nude mice, alone or in combination with cytotoxic or
targeted agents. In phase | trials, AP23573 was administered intravenously daily for 5

35  days every 2 weeks. Dose-limiting toxicity is severe grade 3 oral mucositis occurring

during the first cycle. Other side effects seem to be moderate, including minor to
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potential to treat diseases supported by pathological neovascularization. This occurs
during tumorigenesis, inflammatory conditions such as rheumatoid arthritis and ocular
neovascular diseases e.g., age-related macular degeneration (AMD), retinal vascular

35 diseases (vein occlusion and diabetic retinopathy) and other possible proliferative

vascular disorders.



rictor is a crucial activator of Akt-dependent

survival processes, such a drug m ght 20 pronote
wW@pwpHears in tunor cells that have adapted t oPCT/SG2008/000379

Akt - dependent regul atory nechanisns. In addition nifOR

i nhi bitors have been shown to be very effective in

preventing organ rejection after transplantation

t hrough an effect on immune 25 responses,

dermonstrating a potential for treatnment of autoi mune
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macul ar degeneration (AMD), retinal vascular 35
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pharmaceuytical properties.in the treatnent,of
prolifer iﬁ? 9@%&%8@”&”@’% °8§‘P8‘érﬁ’<r§é’ff°"f‘ﬂﬁl(}ﬁe and
inflanmatory di seases, diseases supported by
excessi ve neovascul ari sation @@d organ transpl ant
rejection. 10 Conpounds that ijnhibit both nTOR and
P13K simul taneously may be exgected "to provide

power ful anti-proliferative, I - angi ogeni ¢ and
antitunor activity since npounds act at
multiple points in the PlI3K{/ Akt/ nfOR pat hway. A nunber
of inhibitors of this ty w bei ng investigated
in aclinical setting R rst>gtnme  (e.g.
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The present invention provides conpounds of fornula

(1): REBNN I RBRA N NRL NN\ XR2 (RZq 20
wo-00adA 7 1) WO 2009/ 045175 PCT/ SG008/ 000379 PADNSG2008/000379

wherein: Rl is selected fromthe group consisting of:

H, hal ogen and optionally substituted C1-C6 al kyl; 5

R2 is selected fromthe groupt@onsi sting of H,

hal ogen, OH, NO2, CN, NH2, optionally substituted

Cl-Cl2al kyl, optionally substituted C2-Cl2al kenyl,

opwhenek | y substituted C2-Cl2al kynyl, optionally

substi t uRegs %b&e@%n@ﬁ@@'g’(ﬁﬁb C&sttl@éf |BI haodgent Bhd toponally
C3- C12 I oaI Eﬁﬁ% optionally substituted
I

C3s¢bsh optionally substituted
C2- C12het erocycl oaI kyl, optionally subst ituted

C2- Cl2he er.0c 10 o t d
& el S Pt PR A e LOBLAGE on. v
opbptanallyl yubstlmtmt |Q1tﬁ1§ﬁikyClom2ailykyImsﬁgatedo &1%@5&%)9 ‘optionally

su e k , I t
Q@f&ﬁjﬁgygc %g sQ l'ld?éha by C.AERRIalyUt @ftionally
CZSV!DE@W@IdeICo'Qﬂ@yP'@?I I optiang qupst't@aqbs@a-?ufv&@a'kenv' optionally
C3 s pkauwsel @?—b‘&)ﬁb@?@bycl&myl Oékﬂiohéllys ékfb%fltluieut €£iC12heterocycIoalkenyI

C3- Cl2cycl oal ken 'I %

10 CooRERRM BHGEYETIGr ke, SPIBTAY HEPIYS G PR gptonaly
15s@kahc§der@cg§élnﬁd»4ye Nnyptioxglly oqmbsmmaUI \C.Cjdkenylotye d optionally
lgwsgﬁgé egbéizﬁlggn)yllogv,gio)ét%nglgbﬁ}b'sﬁtii{? -C?heéeroalkyloxy, optionally
Cl sisHtateldy | GstmyclcaRSIOXKBWOMNRsmtltutesonsCucycloalkenyloxy,
S Eo S 8 .
S SR o e G SRRl 0 OByt G,
15 R3 CrAiptgrorucieatendanh aptienaje ﬁEFEsHIUF%F’ QePeEFtVI@aY foRYRRAIY, Substituted
gr @mmﬁeﬁmaﬁﬂdxvgo&fonbhy substitétbd CBIC,aylamiel SRASONH, SO.NRR?,

SURR! & Wikl s, Gre, EBBH, B8R cONRAKS, NbBorN R C00R,

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®,
NRECOR?, and NR®SO,R?;

R® is selected from the group consisting of H, OH, OR®, OP,°, OCOR®,
25 CH,OH, NHz, NR®R®, NR®P,N, N(Py");, NR®(COR?®, and NR*SO,R?;

each R® and R® is independently selected from the group consisting of H,
optionally substituted C4-Ci.alkyl, optionally substituted C»-Cialkenyl, optionally
substituted C,-Cyoalkynyl, optionally substituted C,-Cioheteroalkyl, optionally

30 substituted Cs-Ci.cycloalkyl, optionally substituted Cs-Ciycycloalkenyl, optionally
substituted C,-C4, heterocycloalkyl, optionally substituted C,-Cs> heterocycloalkenyl,
optionally substituted Cg-C1saryl, and optionally substituted C1-C1ehetéroaryl; or

R® and R® when taken together with the atoms to which they are attached

35 form an optionally substituted cyclic moiety;



NR8COR9, and NR8SO2R9; R6 is selected fromthe group
consisting of H OH OR8, OP9 , OCOR3, 25 CH2OH, NH2,
WORBRO451NRBPON, N(P9") 2, NRB8COR9, and NR8SO2ROPCESGLI$B00379
and RO is independently selected fromthe group
consisting of H optionally substituted Cl-Cl2al kyl,
optionally substituted C2-Cl2aftkenyl, optionally
substituted C2-Cl2al kynyl, optionally substituted
C2- C, ohet er oal kyl, opti onal l'y 30 substituted
C3- Cl2cy & daammtectlaggrqyn@rloyymbst i tuted
C3- Cl2cycl oal kenyl optionally substituted C2-Cl2
het er ocycl oal E optionally substit u} ed C2-Cl2
het er ocy 8RE4Td @ﬁ@ﬁepe“%‘f'}’ B REEYING gTouR 4 pitragen:
C6- Cl8aryl, and optionally substituted
Cl ClShetero ryl.; or R8 and t aken e
Swi th t he StoRs e asetandsnty ety JORT e b COBEIATY g Caatin
ophalorGiCeaik@u b stydtouy@eCeatkgl, i cCrBiatkylpxyCALaBPI0/ 02yBnd-Cealkyl,
P 1 LA .
T EOSEARRLS Canh Bl £ s B SRS St
for nit rogen; 5 each Rz is i ndependent ly selected from
the gr Ouﬁlscé}ﬂﬁie%r'ééféc@cd floht R Q |‘ consuhlﬁ @f@h,mbka’h,,
hydr oxyC1- C6al kyl , C1- Cb6al kyl o
10cyanoCl- Csal kyl, ami noCl- Cé6al kyI
Cl1- Ceal k)xhﬁﬁgmﬁ:bfﬁﬁﬁxhlkml,?"’g,md
di (Cl- Ceal kyl ) am noCi - Ceal kyl; g is an integer
selected fromthe group consisting of 0, 1, 2, 3, and
; 10 Xeash R'°gs dngepefidently rmleate(idmrmzl)mroyamnm@gu of: H and
fromthe group consisting of: H
gs opt’ ong?f?é&subsglgwut ed C1-C6 alkyl; 15 mis an
15| nt eger sel ect ed fromthe group consisting of 0, 1, 2,
3 and 4; mie%namgiéaééra&@dmrﬁmé gfow@oas‘smglcﬂosﬂlmanu
N- oxi de, or prodrug thereof. 20 As with any group of
structurally related conpounds whi ch possess a
parti cul ara pharmateuticaliyrateeptabdaiaiic Nrogide sorgrodnay thereble s
of the conmpounds of the Fornula (1), are particularly
useful in their end use application. In various
20enbodi meAsswith iasy anoupnpk ghuctyelly celated foomwpPYnds whielypossess a
C?Tgﬁlgﬁﬁlbrntﬂmﬁf cer?a% Embddiménts Bf variibled -of ki &MPdunds of the Formula

I ment 4. I n sone enbodinents gis 3. In
sof® af%m‘%Hﬁ%f“'d" theirend pae aRpligatioRhodi nents q is 1.

I'n some enbodi ments q is 0. In sone enbodi nents
wherein gh \Ilasl"logé emBoJ menQS q |segncllr11teger mééte%%ro%elhg%%%g consisting of
25 0,1, 2,3, and 4. In some embodiments q 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



fromthe group consisting of F, C, Br, nethyl,

trifluoronethyl, and ethyl. The Rz 30 substituent may
wheooavsached at the 2, 3, 5 or 6 position of tP&I/SG2008/000379

nmorpholine ring and in circunstances where there are

mul tiple Rz substituents each Rz substituent is

| ocated independently of the1®dthers such that where

there are multiple Rz substituents then two of the Rz

substituents may be |ocated on the same carbon on

ror phol i Hesemagmbedimestshd dudsand thenR™ Abptityent 'éda?aéeﬁ a*nthe 3
biificy &' Me MmarpR&Ine rid® M gRGALH nds of formula (la).
/ SG008/ 000379 12 In sone enbodinments q is 1 and
the Rz substituent is locatedRat the 3 position of
t he norpholine ring. This proyi des conmpounds of
formula (la). R6 /\\ N Ny R&A RZN/ N N NN
O X--R2 Formula (la) 5 or|fa phprmaceutically
acceptable salt or prodru ;.  wherein R, R2,
R3, R4, R6, Rz and X areRas d§fi ne®*above. 10 In sone
enbodi nents of the conpounds q¢f the invention g is O.
This provides conpoungds ofy (Ib). R6 /\ NN

RBRA NN J\ I >R |N
/J§§

N
N N
\

O\) X~ R2

Formula (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 q is 0. This
provides compounds of formula (Ib).

Formula (Ib)

15 or a pharmaceutically acceptable salt or prodrug thereof;

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



NNO J X--R2 v Fornula (Ib) 15 or a

phar maceutically acceptable salt or prodrug thereof;
wob@eeinl7Rl, R2, R, R4, R6 and X are as defi nePCEBGA®8/000379

3 WO 2009/ 045175 PCT/ SG2008/ 000379 13 In sone

enbodi mnents R3 is selected fromthe group consisting

of H ORB, and optionally sub3tituted CL-CB alkyl. In

some - enbodi ments R3 is OR 8 where R 8 is optionally

substituted Cl- 5 C6al kyl,. Exanples of R3 groups of 8

this typh $ome e@eoqlf@ﬁwé@ is F?'F?‘P‘!JBP’B th%sfﬂswons'étmoetw OR",

| SQRd BRRKAIly sl&b&l@&éd/cr@pﬂlngut oxy. In sone enbodinents
R3 is nethoxy. In sone enbodinments R3 is optionally

substituted C, - C6al kyl. Exanples of R3 groups of this
type i nclmdmner&i:ﬁbpbgmdntsi RP 120 0R® neteng IR ist dpfibnalipr supstityted C,-

e RRR et dn5b ol s s B HERAY, HERLS, Fhpmetnoxy

gr etlnpxy; opiopoxyn groooxwand htﬁ@ryowysmem’emdwents Rhisqosteoxy.
enbodinents R3 is H 15 In sonme enbodi rrents R4 is

sel ected fromthe oup consi sting of d Br,
OH and Nmsomq]e@g?ém (g% |§rgp{to§alm4sqb§tltﬂed |q1 %6"% Examples of

enh@@rdﬂégto‘i 1198 tiﬁéeinélﬂdﬁgﬁiémﬁﬁ trﬁ;&drosrga?r];?mﬂ%)wwg&gzropyl and
a) an an
BB‘%?%S‘W‘G E’GL?‘i\mg'?)t bs)rfﬁ?}éi‘f'rrent s of the invention g

=0, RBis Hand R4 is H This provides conpounds of
formila (1 ¢hme Eoodhthénts B & deiddtdd from Me dlobb consisting of H,

methoxy and methyl. In some embodiments R%is H.

15 In some embodiments R* is selected from the group consisting of H, F, CI,
Br, OH and NH,. In some embodiments R* is H.

In some embodiments of the compounds and specifically the compounds of
formula (1), (la) and (Ib), R* and R* are both H.
20
In some embodiments of the invention q = 0, R® is H and R* is H. This

provides compounds of formula (Ic):
R6

Formula (Ic)

25
or a pharmaceutically acceptable salt or prodrug thereof,



OJ X--R2 Fornula (lc) 25 or a pharnmaceutically

acceptable salt or prodrug thereof; WO 2009/ 045175
weEgNpB&EIN8/ 000379 14 wherein Rl, R2, R6, andPCI/8Gz08/800379

defi ned above. In sone enbodi nents of the conpounds

containing the group R6, R8 is selected fromH and

Cl-Coal kyl. In some enbodi ment!l4 R8 is nethyl. In sone

5 enbodinments R8 is H In sone enbodi nents of the

conpounds, cont aj ni, th roup, R9, R9 is selected

fromH aﬁ"&e@ﬂ&gl'ﬂgr ‘?‘"qe)ﬁg?cﬁ?é’e PRSARHENt s RO i s

methyl. In sone enbodinents RO is H 10 As stated

previ ousl LS fo I ) 8 RS ;
ermbod mofl Somb el 9f wisClolipofds BRI i pRRHR", = i
(| Ispleatad florcH amd £1<kalkyt eld somerembedigeata R° isomsthyl i Hy some
sOf ohbodi eﬁl@‘ha?s /N sonme enbodiments mis 0 or 1. In

odi

sone e ments m is 0. In sone enbodinents mis 1.
15 In sonme enbodinments q = 0, R3is H R4 is Hand m

Is 0. Thir sehe\enthR8imehBTBOthe dsonfpouhdd Bahtainikd the gfdGp R°, R° is
/\\INNI/N g{‘\IJIRz OFOF) Ia%lg). ZOtOIr?
phaPREES M5 POP Socepltidor'e ura oBPOIEUP Y Eriapl ; T some
embodiments R? is H.
10
As stated previously X is a group of formula (CR'%),.. In some embodiments
of the compounds of formula (1), (la), (Ib) and (Ic) m is selected from the group
consisting of 0, 1, and 2. In some embodiments mis 0 or 1. In some embodiments m
is 0. In some embodiments m is 1.
15
In some embodiments q = 0, R®is H, R* is H and m is 0. This provides
compounds of formula (il):
RG

Formula (Il)

20
or a pharmaceutically acceptable salt or prodrug thereof;

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

25



wherein R1, R2, and R6, are as defi ned above. 25 WD
2009/ 045175 PCT/ SG2008/ 000379 15 In sone enbodi nents

W@Q20890451R8 is H R4 is Hand mis 1. This provP@BESG2008/000379

10

15

20

conmpounds of formula (111): RG \\ N N I / NNX I
~RLN NNQ R 5 RoRo Formula (Ill) or a
pharmaceutically acceptable s&t or prodrug thereof;
10 wherein R, R2, R6 and R10 are as defined above. In
sonme enbodi nents of the conpounds of formula (1),

(la), (Ib), (lc) and (111) each RIO is H In sone
enbodi ment sore@embitifients g AdepEMIENRF ys Hrar@phiioral This provides
substi t ut.ed fCl- gi@ll)kyl. I n sone enbodi nents one R10 is
H SAPQYRgS Eﬂ@r’u? CH3. In 15 sone enbodi nents one R10
is Hand the other RIO is Hor optionally substituted
Cl- Co6al kyl. In sonme enbodi nepgts of the conpounds of

formula (1), (la), (Ib), (Ic)yjand (Il1l) mis 1, one
R10 is Hand X is a group Wformﬂa: Ro 20 HW

2009/ 045175 PCT/ SG2008/ 0003¥9 In sone enbodi nents
of the invention R3 and R4 fare mis 1, gis 0 and
one R1I0 is H This provide ounds of the fornula
(1V): ~R6

Formula (lll)
or a pharmaceutically acceptable salt or prodrug thereof;
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 CHs. In
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 (IIl)
mis 1, one R is H and X is a group of the formula:

T E

H



WEe@doug 73 her eof |

10

15

20

25

NN I / NNV I ~R N N'LN2 ORRoOH Formula
(I'V) 5 or a pharmaceutically acceptable salt or

defi ned above. 10 In sone enbodi nents of the conmpounds
contai ning R10 and specifically conmpounds of formula
(r)y, (rta), (Ib), (tc), (111) a6d (1V) RLO is sel ected
fromthe group consisting of H Cl- C6ha|oa|ky|

Cl- C6hydr oxyal kyl and Cl1- Cb6al k in embodi nent s 0.
R14n parne embedionts PBWPt'W@"bQ’b'ﬁpa’@o'ﬁs‘?r%ﬁ Hb's&f AP Rge one R™is
et Iny I Thisrevies compdaids@p e foitth (Wt Yl . I n some

enbodi ments R10 is selected frgmthe group consisting
15 of H, methyl and ethyl. InRSome enbodi nents of the
conpounds of the invention ang specifically the
conmpounds of formula (1), (O b), (lc), (I1),
(111) and (1V) RL is selectfjd fromthe group

consi sting of H Br, methyl |, isopropyl, propyl,
3, 3-di net hyl - propyl, butyl, idobutyl, 20
3,3-dinmethyl-butyl, 2-ethyl-bytyl, pentyl, and hexyl.

In some enbodiments RL is g&re fromthe group
@}emm enbodi nent s
methyl. In sone

consi sting of H .methyl and ethyl:

RL is H In sone e (e

enbodi nents RL is etfthyl.Nin sbhe enbodinents Rl is
Br. 25 In sone enbo ms of the c nds of the

i nvention and speci y the campounds of formula

(), (rta), (Ib), (tc), (1), (rrr) ant (1V) R6 is
sel ected fromthe group WOFEHHARY BAS175

PCT/ SG&008/ 000379 17 consisting of H NH2 and NR8RO
Swherein R8 and RO are as defined above. In sone
enbodi neot 8 pREmiaseutitally acceptable salt or prodrug thereof,

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

wherein R1, R2, R6 and R10 RC¢BSGZ08/000379

In some embodiments of the compounds containing R' and specifically
compounds of formula (1), (la), (Ib), (Ic), (II) and (IV) R is selected from the group
consisting of H, Ci-Cghaloalkyl, C;-Cghydroxyalkyl and C;-Cealkyl. In some
embodiments R'® is selected from the group consisting of methyl, ethyl, propyl,
isopropyl, and butyl. In some embodiments R' is selected from the group consisting
of H, methyl and ethyl.

In some embodiments of the compounds of the invention and specifically the
compounds of formula (1), (1a), (Ib), (Ic), (I1), (IIl) and (IV) R' is selected from the group
consisting of H, Br, methyl, ethyl, isopropyl, propyl, 3,3-dimethyl-propyl, butyl, isobutyl,
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. |

in some embodiments of the compounds of the invention and specifically the
compounds of formula (1), (1a), (Ib), (Ic), (I1), (111) and (IV) R® is selected from the group



12-1n sonme enbodi ments of the conpounds of the
i nvention and specifically the 5 conpounds of (I),

W@ b@p/o451id), (1c), (11), (111) and (1V) R2 is BEel/8G2088000379
fromthe group consisting of H cyano, optionally
substituted Cl-Cl2al kyl, optionally substituted C2-Cl2
al kenyl, optionally substitut&d C2-Cl2heteroal kyl,
optionally substituted C3-Cl2 cycl oal kyl, opti onal |y
substituted C2-Cl2het GroCy cl oalkyl tiona
S UBREISI BLHCHHC1E NET| whaiin R e ATe 9o St dtqveq n some
ClebSdimbas RaigMH,. 10 1 n sone enbodi ments R2 is an
optionally substituted C6-C18 aryl. In sone
enbodi nents of R2 the optionally substituted C6-Cl8
aryl is b spmeugmbidindnts éfdmercdnapounds of teib@gntipn e spscifically the

1 ogaylg 4 LB bE ey, A QI r VP RERESofEcted ot 1 group

s In pen
sePQ!@lSéfaQ o kb ravan oglically substtiied G etkyh OPWU)Q%WSMU@I Co-Crz

N@lker@i\' ob'l’&aupp&dtgﬂta{e'dy cﬁ@%ﬁt&éﬁu@lﬁ %tl&ﬂal?)a' J,ﬁblsmuted C3-C12

opt i onal subst it ut ed E’(‘ a/

s UBSRlo eat'qez"m%r'wgfﬂﬁz-%mfawﬂ%%'saw ?'{VLﬁ”Qa tuted C-Cig
C2ardl] ahebstionallyksubstitted CpCipetatdayyl.subst i t ut ed

C3-Cl2cycl oal kyl, optionally substitutedC2-Cl2

het erocycl oal kyl, optionally substituted

C2- CthehesquwerInb@dmgnle iopn Dpﬁmﬂallwsmbistedt%t@udwl Clrgsome

ar

oEreeafifi 8TR ¥ BHeRh e e L R R formte
substltuted c2- ClZaIkenyloxyﬂﬂmptlonally substi tut ed
C2- Cl2al kynyl oxy, optiona substituted
C2- C10het er oal kyl oxy, opti substituted
C3- Cl2cycl oal kyl oxy, 25 op |y substituted
C3- Cl2cycl oal kenyl oxy, optnie substituted C2-
Cl2het er ocycl oal kyl oxy, optlonﬁf¥y substituted

% gigh:;@eﬁrrgs%yys: Isgﬁ?{ lilr(1en eyg/cgq&io c%r% t?rrlcﬁalgrla p cg#s?s |F|g|; toy E),e‘?, 2, 3, 4,

15 Clafdlghet er oar yl oxy, optionally substituted Cl-Cl2
al kyl am no, SR8, SO03H, SO2NH2, S02R8, SONH2, SORS,
COR8, COOH, COOR8, CONR8BR9, NR8COR9, NR8COOR9,
NR8SO2 RgeadNFE&s‘C@I\Rmndermm selRgsY fromritie groyb consisting oM. halogen,

CQ GZGO Fgg'ﬁgéﬂ"'?’ﬁg'yaﬁmﬁﬁ W% Qiﬁﬁgélly substituted Cz-C+2

P el S S pEont Pl SredsigkCaf feteroakr,
20 On@ptﬁhalmdbsﬁtweﬁ arb,chzcsyubslkylt oistidhalg subttuteti€,-Cenabdredyriloalkyl,

l#(J)nalﬁy bsﬁ tédu t(? dC he?erocycloalﬁenyl optionally substitutedCg-C1s aryl
optionally substituted C;-Cigheteroaryl, optionally substituted C;-Ci;alkyloxy,

W

10

optionally substituted C,-Ci.alkenyloxy, optionally substituted C»-Cszalkynyloxy,

optionally substituted C,-Cioheteroalkyloxy, optionally substituted C3-Ci.cycloalkyloxy,
25 optionally substituted C;-Cqcycloalkenyloxy, optionally substituted C»-

Cizheterocycloalkyloxy, optionally substituted C,-C,;heterocycloalkenyloxy, optionally

substituted Cg-Cqg aryloxy, optionally substituted C;-Cisheteroaryloxy, optionally

substituted C;-Cy, alkylamino, SR®, SO3;H, SO,NH,, SO,R®, SONH,, SOR®, COR®

COOH, COOR®, CONRPR®°, NRECOR®, NRECOOR®, NR®SO,R°, NRCONR®R®,
30  NRPR® and acyl;

where R® and R® are as defined above.



may be 1, 2, 3, 4 or 5 substituent groups. In sone
enbodinents pis 0, 1 or 2. In sone enbodinents p is

wazoom40he enbodi nents p is 2. 5 .1n sone enbPdi/&Ae1008/000379

5

10

15

20

25

of R2 the optionally substituted C6-C, 8 aryl is a
group of the formula: (R 13). r 10 wherein R13 is as
defi ned above; s is an integen8selected fromthe group
consisting of 0, 1, 2, 3 and 4; r is an integer
selected fromthe group consisting of 1 cand 3. 15 .
In some &RBEBENYEGFPIP May ke !E"%H‘?ﬁt'tt‘tﬁa oliiad be gptjqpally substituted with
i g ;@,ﬁé iot2 gb@etﬁ@bl@lgblsﬁfu)éhtddrﬁugﬁ. he blger?'_f grbg;@ isL@lbﬁtulhtlad theR there
) rein nd.s are as defined abgve.. I n
oYk e oL SreUpEtE, ipipe Mot RAPTY RN 61 F Ol 852
C6-sah8 @mpbdimenta p ig/n o lrpsoofe dntedfineentap &:2. - (R 13)s 25
wherein R13 and s are as defined above. WO 2009/ 045175
PCT/ SG2008/ 000379 19 In _some enbodi nents s is
sel ect eth somerambedimantsgf RE dresontionally selfstititediCo-Gradrybis a greup of

2,

iments s is 1. In sone enbodinents s is 1.

In sone enbodinments s_is 2. 5 Each R13 substituent
may be selected fromgny Suit ubstituent. In
sonme enbodi nents eac [ ndepehdent |y sel ected
fromthe group consisti{ng H, F~ars’), CH2CH3, OCH3,
CN, OCF3, CO2CH3, N2,
NHCH2CH3, and CF3. 10 In
isH R4 is H R6 is NH2,
and R2 is a group of the formula: ,rinr (R13)

;  NHSO2CH3,
odiments R is H R3
is (CH2)m wherein mis O,

wherein R" is as defined above;

s 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.

In some embodiments ris 1 and the optionally substituted C¢-Cqgaryl is a
group of the formula:

(R™)s

}é\l\
/

wherein R'® and s are as defined above.

In some embodiments r is 2 and the optionally substituted Cs-Cigaryl is a

S

group of the formula:

wherein R™ and s are as defined above.



P This provides conmpounds of formula (V): 15 NH2 /\\
NN NNaNd N NRL P Fornmula (V) 20 or a

wW@b@preaeut i cal |y acceptable salt or prodrug tPer/861008/000379

10

15

20

wherein R13 and p are as defined above. WD 2009/ 045175
PCT/ SG2008/ 000379 20 In sonme enbodiments R1 is H R3
isH RAisH R6is NH2, Xi$9(CH2)m wherein mis 1,
and R2 is a group of the formula: ~inr (R13) P 5 This
provi des conpounds of forrmula (Va): NH2 NNNI / NN

N ~N N b spmg enbodingents Sisselesteshiiof the/gyoug cogsisting of 0, 1, and 2.

Phir JoRfecsthbdiithénts &RCEPInadhe énitiddinddntss BAY. UG sohered®odiments s
10, wherein R13, R10 and p are as defined above. In

softé" enbodi nents of the conpounds of formula (1),
(lta), (Ib), (lc), (11), (I1l)

Each R"™ substituent may be selected from any suitable substituent. In
some embodiments each R'® is independently selected from the group consisting of
H, F, CH3, CH,CHs;, OCH,3, CN, OCF; CO,CH;, NO,, NH;, NHCOCH;, NHSO,CHj,

~ NHCH,CHj,3, and CF;.

In some embodiments R' is H, R® is H, R* is H, R® is NH;, X is (CH2)m
wherein m is 0, and R? is a group of the formula:

[VaVaVyl

X
o
R"),

This provides compounds of formula (V):

Formula (V)

or a pharmaceutically acceptable salt or prodrug thereof;

wherein R and p are as defined above.



and (I1V) R2 is selected fromthe group consisting of
cyano, optionally substituted Cl- 15 Cl12 al kyl, and

W@paovo#eld y substituted C2-Cl2het eroal kyl. | n BORBG2008/000379
enbodi nents of the conpounds of formula (1), (la),
(Ib), (lc), (1), (11rr) and (I1V) R2 is selected from
the group consisting of nethyRp ethyl, isopropyl,
propyl, , 3, 3-dinethyl- propyl butyl, sec- butyl
|sobutyl 3,3-dimethyl -butyl, 2-ethyl ;butyl .
20 hexyl In Berpe gmbodimientscRyis. Hi R® %HeRe%Hdeé?]f‘%"zo?( is (CHz)m
thﬁ/h@l‘émﬁh’s’]ﬁ%nefsz%&éh@m(thé fori@) . (1b), (lc), (1),
(1) and (1V) R2is an optionally substituted mnethyl
group of the fornula: WO 20 45175 PCT/ SG2008/ 000379
21 R22 R20 R21 wherein R20, 1 and R22 are each
i ndependently selected froffthe&lgroup 5 consisting of
H d, Br, F, OH N&, CN [INHRi Joptionally substituted
Cl-Cl2al kyl, optionally su
C2- Cl2het eroal kyl, optionally &iBstituted
C3-Cl2cycl oal kyl, optionally substituted
C2- Cl2het erocycl oal kyl ,  optionally substituted
5C6- C18ar Yhis peavities cpmpaumds bffosaia {Va):ut ed
Cl- Cl8heteroaryl; or any guo or nore of R20, R21 and
R22 when taken together h the carbon atomto which
they are attached form a clic noiety. 10 In sone
enbodi nents each R20, R22 is independently
selected fromthe gro consisting of H d, Br, F,
OH, N2, CN, NH2, nethy™N hyl , propyl, isopropyl,
butyl, pentyl, nethoxynet yl, 2-net hoxyet hyl,
3- nethoxypropyl 2- etho thyk, 3- et hoxypr opyl ,
am nonet hyl , 2-an1noet an\‘opropyl
4-am nobutyl, 15 5 am nopent thylan1nonethyl

F a hnopropyl 4-

2- met hyl am noet R
met hyl am nobut y] , t hyl'am nokgenty ~
et hyl am nonet h *\é/g$hylan1no 3-’,%Rw)

et hyl ami nopr opyl ,- et hyl am nRBukyl

5- et hyl am nopentyl , d|nethylan1none . 2-
di met hyl am noet hyl, 3-di propyl
4- di met hyl am nobutyl, 5- ("%Pﬁgy n1nopenty|

di et hyl am nonet hyl, 2-di et hyl am noet hyl,
3-di et hyl, ﬁ‘é}%%mt;ally ableptatitl &ty b?omJthéﬂaNfl and

5-di et hyl'am nopentyl. "I n sone enbodi nents is
10optionally substituted C3- Cl2cycl oal kyl . In sone

enbodi ”E%éreRZR‘F‘,SR@Qh@gbl%chsfdeﬂmdehﬁvgf oup consi sting
of cyclopropyl, cyclobutyl, cyclopentyl and
cycl ohexyl. In sone enbodiments R2 is cyclopropyl. 25

In some embodiments of the compounds of formula (1), (1a), (Ib), (lc), (II), (IIl)

and (IV) R? is selected from the group consisting of cyano, optionally substituted C;-

15 Cizalkyl, and optionally substituted C,-Cszheteroalkyl.

In some embodiments of the compounds of formula (1), (1a), (Ib), (Ic), (I1), (i)
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), (Il
and (IV) R? is an optionally substituted methyl group of the formula:



In sonme enbodi ments R2 is optionally substituted
C2- Cl2heterocycl oal kyl . I n sonme enbodinents R2 is

W@ 0eo¥ads from t he group consisting of opti oneC1/§G2008/000379

5

20

25

30

substituted pyrrolidin-1-yl, optionally substituted
pyrrolidin-2-yl, optionally 30 substituted
pyrrolidin-3-yl, optionally s8bstituted

di oxol ane-2-yl, optionally substituted

di oxol ane-3-yl, optionally substituted
tetrahydrofuran-2-yl, optionally substituted
tetrahydrofuran-3-yl, optiogally substituted

pi peridi ne-1-yl, optionall ubstituted

pi peri di ne-2-yl, optionally;ggﬁshkiuted

pi peridi ne-3-yl, optionalkg sybstituted piperidine WO
2009/ 045175 PCT/ SG2008/ 000379 R®2 4-yl, optionally

substi tuted norpholine-2-yl, optlonally substituted

nmor phol i ne-3-yl , ogtlonglly substituted

1, 4, di oxoMaAEIMRY| R™ @5d iRSnare gack independeptiyselected from the group
thb&i&&n %kll—ﬂ&:lZByl F, ORPINOIN@N, NI ptidrially @dbstituted C4-Ciaalkyl,

t hi opor -3-y tionally substitu
el bl b coBbRaR o5 bl o Cuoyoatn
ﬁu’dﬁallm mbktlmledaGQCthemnydlda}kyls wptiondlly t sutistituted Cg-Cisaryl, and
T
f r taken logetheowith the eatban alem tgfwhlcarth.iey 623 attaqhﬁp f{orn 3 cyglig moiety.

owherein R23 is independently selected fromthe group

®consi sting of H  opti onalqlfﬁ/E %dbsy tuted Cl-Cl2a kx
opti onal | y0 §e/BetamMbgdigtenisoeash AAT «Bhyand Bptis difgpendently selected

sulsdl thé”gﬁiﬂjp%ngétﬂ@ dfH) Y31, BOF mnamzycwbmz,l inethgld ethyl, propyl,
CZIS%I%B I:Ie i(;%/entybomel(srﬁ)%?rlnlﬁ%glubg I T ﬁ)q 3-methoxypropyl, 2-
CSeﬁbiayeml aatmmpylmnnmahylw-ammawt 3emurvdropyl 4-aminobutyl,

%!%E\%@%{t)g gﬂt%rﬁkgﬁmﬁtmt '2%‘&‘1 134 |iﬁU %{)tsfi%&ﬂ){lammopropyl 4-

cerr@mymmobubrbt ﬁmwlaymmﬁgt t&tw@mp@ﬂyhe?eqﬂwﬁnwoethy' 3-
OPLin ?ﬁﬁ"lﬂoﬁrop&m&hﬂ%ﬁgbt@l @&WIM‘n@MyIOBM&Wdlﬂomethyl 2-

subs I tuted ional |y
CEEMA Ay, oBETEANA YNGR { ut dmeviaminabi’ s
ﬁ@@hfyy | distlyylartipbrhethy] Rdietisudminoeitiull, edtdiethylaminopropyl,
0 substi tut ed
4%%% Q%ﬁ"?%gmgagﬁmnﬁ?k%nally substituted

C2- CtheterocycIoaIkonxy, optionally substituted

C2-Cl2  hef QBHEVQM‘MWh@W F%\IP@%étlmt&ﬂ@?bh&M&ﬂ(yl In
CB- ClBaryl oxy, optjonal substituted

Clepmae egr@lagdypgﬁ? Rop‘ﬁ |38H519F’yf’§'ﬂb§lei Q[RuR consisting of cyclopropyl,
Cl efelabutyk yaopantyl aRDe IRk Sn s&B2fMbodiments R? is cyclopropyl.

In some embodiments R? is optionally substituted C,-C+zheterocycloalkyl.

In some embodiments R? is selected from the group consisting of
optionally substituted pyrrolidin-1-yl, optionally substituted pyrrolidin-2-yl, optionally
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-yl, optionally substituted
piperidine-2-yl, optionally substituted piperidine-3-yl, optionally substituted piperidine-



S02R24, SONR24R25, SOR24, COR24, COOH, COOR24, and

CONR24R25; 25 each R24 and R25 is independently
w@ei0ensad from t he group consisting of H,  optPOH&GLP8/000379

substituted Cl-Cl2al kyl, optionally substituted

C2- Cl2al kenyl, optionally substituted C2-Cl2al kynyl,

optionally substituted C2- CLOR2teroal kyl, optionally

substituted C3-Cl2cycl oal kyl, optionally substit ut ed

C3- ClchcIoaIkeny , op tional | substituted C2-C

hefrafh oRRfienally| sypstituisgt mewgplrrge “Zotho Selonelye qURSHtRE) Forpholine-3-y,

ggb%lgdgﬁw bauthitugsy h 4, dlcﬁ@llaﬁ@@l-yﬂ) B@;{tlb?alls L%Iﬁbtlttjwﬁ efliomorpholine-2-yl,
a n ubst it uf e
croetipal aiespine ook Shidhf Seshisrobiprmholns-4-v,

| noptizmallyesubstifitee piperazine- ey bdboptiohally subssititedipiperazine-2-yl.

CZ Cl2heterocycl oal kyl group is selected fromthe

group consisting of: and N R23 R23 5 wherein R23 is

as defi nedn aboeeembadimente tharopiitinaiyn substipted €-Eehelgtosyrioalkyl

fremubfgesewcfaamo?rpmaIgﬁdupreangét.nplof COR24, and COOR24. 10
I n"sonme enbodi nents R24 is selected fromthe group

consisting of H  optionally substituted Cl-Cl2al kyl,

optlonaII% Ltyted C6-Cl8aryl, and op¥iapal ly
substitute CkClBh teroaryl. In so odi Mfnt s R24
is Cl-C6 al kylfu-u%@@ embodfentsSRZTS an l
optionally sub ted 8 C1 heterodl k%ig/@roup. In
some enbodi ments the C2-Cl2 het eroal kyl p i}st
selected fromthe group consisting of

10 hydr oxyCl1- Ceal kyl , Cl1- C6al kyl oxyCl1- Csal kyl ,
arri noCl Whgrely R led%dgmlyaﬁléw&lfr%alﬂéybr,ouﬁl%nmstmg of H,

Pty sipru ST 35 e, Shtsiny PURHERed o2 R MeR® optionaly

hydmmwt&dt h@4-C 1 aliyhyh x yoptiondily shpsintute@pﬂ&@ﬁheteroalkyl optionally
hy t p h!

gu ?ggelﬁe%qq qJ&j@B@@f %Ph%r{a(l yy F%BQF&X % 8§:Q/cloall1(e?yl optionally

15 3 emmwgqglr gpﬂ;hetemqm hy;ptlong yaﬁqtﬁb@tqdy pz-C@heterocycloalkenyI

ﬁl%ﬁﬂ%p!{ubstltﬁtéa”ﬂl@%l?y)" optignay dﬂlﬁﬁﬁuﬂ&d’ |G,-Cysheteroaryl, optionally
| am nomet | am hoe

3- ﬁﬁq*wegm (ﬁbﬁpﬂb@xy, 409@5% aFHP ﬁt&ﬁl)égwcz-cualkenyloxy, optionally
oS- eedslnmkeﬂncpogemyrwioxyebﬁwmam mhhylcz-amheteroalkyloxy optionally

et h%{tﬁ@ﬁ 150 efoﬁb é{ 2§¥c‘lo’oa§(yga}/(¥“a/ lmg;m) ﬁ%l f,UbIstltuted C;-Ciocycloalkenyloxy,
20 d| nﬁidnyllyansubeﬂlteteﬂyIQz-(Zzhﬂtmhlyalbﬁmxyoepmnally substituted C,-Cy;
ﬂl A + g\&gf c%nally s&hﬂ‘e%stmaﬁ\'{mmgﬂﬁdﬁhﬂy substituted Cy-

am none 24
2 @paéglﬁmaaﬂﬁxpjoé{qqylpally gulgﬁtlgxgqqiﬂ%rﬁfmﬂ%y}%?q SO,NR*R?®, SOR
4- diogkMySAURMRB USIR? 30O0RE; dDeHNg bR aReCONR*R?;

25 each R* and R? is independently selected from the group consisting of H,
optionally substituted C;-Ci.alkyl, optionally substituted C,-Ci.alkenyl, optionally
substituted C,-Cisalkynyl, optionally substituted C,-Cioheteroalkyl, optionally
substituted C;-Cq,cycloalkyl, optionally substituted Cs-Cizcycloalkenyl, optionally
substituted C,-C1, heterocycloalkyl, optionally substituted C,-Cs. heterocycloalkenyl,

30 optionally substituted C¢-C4garyl, and optionally substituted C4-Cigheteroaryl.



In some enbodinents R2 is COOR8 wherein R8 is as
defi ned above. In sone enbodinents R2 is COOR8 and R8

WO 2000045T12al kyl . Exanpl es of groups of this 3BCT/§GEE08/000379

5

10

15

20

25

30

i ncl ude COOCH3, COOCH2CH3 and the |ike. WD 2009/ 045175
PCT/ SG2008/ 000379 24 In sonme enbodi ments R2 is

CONRBR9 wherein each R8 and R23is independently

sel ected fromthe group consisting of H, optionally
substituted Cl- Cl2al k optionally substitute

C2- Cl2al Kerspme 8HPOdRE ﬂ¥tF the RNl é‘bbstﬂﬂteé1§aﬁtsb‘ﬁ3‘7f°cyc'°a'ky'
OpYidupad $electddIfdm !h@fgﬁﬂlp%néfétﬂb%t eroal kyl, optionally
substituted C3-Cl2cycl oal kyl, 5 optlonally substituted
C3-Cl2cycl oal kenyl , optlonally substituted C2-
Ctheteroc&gh@alkyl, optionally substituted

C2- C12het ero | kenyl , optional Ny

substi tut edCg- C183ryl, and optiona

optionally substituted cyclic noiety; R23
enmbodi nents where R2 is CONRBRO then R8 and R9 are
each i ndeyhereiteR? isjassisfined alpver om t he group consi sting

of H, Cl-Cl2al kyl, C3-Cl2 cycloal kyl and Cl1-Cl8aryl.
Exanpl es of R2 groups of t;y S pe i ncl ude

CONHCH( CH) some tembodimams: oﬁ(ﬂctedaﬁﬁ*af" dogensansisting of H,
sogerRThad cCoORS vvhere R2 |s CONR8BR9 then R8 and R9

when taken together with the atons to which they are
attached forma cyclic noiety. Exanples of R2 groups

of this tnypemé rahhodimenBORY Is sélactedfromn ther groDp NonsistDgNof H,

O '\étﬁ%glal Fﬂ%l{u%eg c bDaI erﬁh&haﬁf@ub&?dt{f‘p@ %ﬂt LX? optionally

rom
sub@lstltumd@ @me@mkym somemmmegts B i Qe@'bld
C2- Cl2al kenyl, optionally WO 2009/ 045175

PCT/ S&008/ 000379 9
In some embodiments R® is an optionally substituted C,-C4 heteroalkyl

group. In some embodiments the C,-C, heteroalkyl group is selected from the group
consisting of hydroxyCs-Cealkyl, C;-CgalkyloxyCs-Cgalkyl, aminoC;-Cgalkyl, Cj-
CesalkylaminoC4-Cgalkyl, and di(C4-Csalkyl)aminoC,-Cealkyl. Examples of possible
values of R? as C,Ci» heteroalkyl include hydroxymethyl, hydroxyethyl,
hydroxypropyl, hydroxybutyl, hydroxypentyl, methoxymethyl, 2-methoxyethyl, 3-
methoxypropyl, 2-ethoxyethyl, 3-ethoxypropyl, . aminomethyl, 2-aminoethyl, 3-
aminopropyl, 4-aminobutyl, 5 aminopentyl, methylaminomethyl, 2-methylaminoethyl,
3-methylaminopropyl, 4-methylaminobutyl, 5-methylaminopentyl, ethylaminomethyl, 2-
ethylaminoethyl,  3-ethylaminopropyl, = 4-ethylaminobutyl,  5-ethylaminopentyl,
dimethylaminomethyl, | 2-dimethylaminoethyl, 3-dimethylaminopropyl, 4-
dimethylaminobutyl, 5-dimethylaminopenty!, diethylaminomethyl, 2-diethylaminoethyl,
3-diethylaminopropyl, 4-diethylaminobutyl and 5-diethylaminopentyl. '

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



25 substituted C2-Cl2al kynyl, optionally substituted

C2- Cl2het eroal kyl, optionally substituted
w@30aeayx| oal kyl, optionally substituted PCT/SG2008/000379

C3-Cl2cycl oal kenyl, optionally substituted

C2- Cl2het erocycl oal kyl , optionally substitutedC2-Cl2

het erocycl oal kenyl, optional ¥ substituted

C6- Cl8aryl, optionally substituted Cl-Cl8heteroaryl,

optionally 5 substituted Cl-Cl2al kyl oxy, optionally 0 .

subst i t uliecsor®- empadimenty| Bxyis 6PNRIRaMmhpreins f3sh | Rutasd R is

C2i{dbperdeniy saxdted ok tHaadrolp ToRsiting Udfad] optionally substituted Cq-

C2- O ohet erioal kyl oxy, optigonall substitute
c3 Caphy apganalyi %%ﬁﬁutsgtﬁgvaﬁﬁﬁﬁr@k ﬁﬁ?ﬁ"&%@mﬂuted Cz-Crzalkynyl,
C3-optlatame | aamkiitates| CXC,hetepdalkyhabptionsiyb substifisted] Cs-Cs.cycloalkyl,

C2- Cl2het er acycl gal kyl , tionally it . )
S8 °£'af?3het 3?'%%@)’3?%& lsfé)h)&ﬁcgégélkeéﬁﬁi onoé’lﬁ#l@aﬁgubs u:%gt L'th'tg%l Cz
C6-0zzheteradydaalkyl.o poptionally| ysubstitsted t Q.64 -heterqaycloalkenyl, optionally

C1 . , f: i tAut a1 (2

o1 POFRALL 2L srl B ARRy s BB C RIS s,

COR27, COOH, COOR27, and CONR27R28; each R27 and R28

iHs i nd fPﬁq%ﬁFtQQMﬂlﬁ‘H'tSIfénteldgdétfé&méi:flﬁgmf Ealtcls?h@toC\?l!ﬂSﬂ ﬂ'lteiyﬁﬁe aftached

, _ optiona substitute - Cl2al kyl , optionally

losu%m@ﬁpgwadf%?@?gﬁ'ﬁ%&ﬁ'lc,m% ionally 15 substituted

C2- Cl2al kynyl, optionally substituted

C2- C ohet eroal kyl ion hst,i 8 9

G- Crzoyobaphs il fhord L8 CoME nen R and R? are each

C3.irgependehthasdtentad fror the erup Fynsisiot st Hi Gt-€dalld- €812 cycloalkyl

hegag Oé‘élé{a%gt'r génxarm%l%*s' SNRE | gfo DB itdid! e & gd%TUGéZCONHCH(CHa)z,

het er ocyc y optionall'y substi
1506 CONHEYgIppropyl et ONAReNY. subst i t ut ed
Cl-Cl8heteroaryl. 20 In sone enbodi nents R2 is

sel ected fromthe group, cqnsistin 8 hylLs 3

i sopropyl I ﬁ?@ﬁfmbgg‘%gﬁi‘ﬁ’@(%% 1sp€%'86l'§§qﬁ%hoﬁ?§g\/%e" taken
cy ¢dgefenith theatome tohwhighctheypanetajtachedyfarimom eyojit moiety. Examples of
4- npt A utyl, sec-butyl, isobutyl, 3, 3-
'diE§PE¥%§éﬁ%§Fﬁﬁ%ﬁ% yl -butyl, pentyl, pent-4-enyl,
20hexyl, heptyl, octyl, cyano, mnethoxynethyl,

butoxynethwl, t - but oxynet hy and tetraqydrofuran-s-yl,

25 Many ifaot all of the variabl es diysgussed above

may be QE%QQgglly ubstituted. If thg variable is
opti onah¥y siObg then in so | Ents each
optional substituent|is independently sejected from

the group cons|sting bf hal ogen, =0, =S,
-CF3, -0OCF3, al®y

kenyl, al kynyl, hal NG
hal oal kenyl, hal oal kynyl, 30 heteroal kyl , oal kyR®
cycl oal kenyl , heterocycl oal kyl, heterocycl oal kenyl,

aryl, heteroaryl, cycloal kyl al kyl,

het er ocycl oal kyl al kyl , heteroaryl al kyl, aryl al kyl,
cycl oal kyl al kenyl, heterocycl oal kyl al kenyl ,
aryl al kenyl, hetleroaryl al kenyl ,

cycl oal kyl hete yl, heterocycl oal kyl het er oal kyl
aryl het er oal ky het er paryl het er oal kyl , hydr oxy,
hydr oxyal kyl o=al kyI'exy, \al kyl oxyal kyl ,

Wherein R? is independently selected from the group consisting of H,
optionally substituted C,-Cisalkyl, optionally substituted C>-Ci.alkenyl, optionally



35 al kyl oxycycl oal kyl , al kyl oxyhet er ocycl oal kyl ,

al kyl oxyaryl, al kyl oxyheteroaryl, al kyl oxycarbonyl,
wa@bdoglastrnocar bonyl , al kenyl oxy, al kynyl oxy, PCT/SG2008/000379

cycl oal kyl oxy, WD 2009/ 045175 PCT/ S&G008/ 000379 26

cycl oal kenyl oxy, heterocycl oal kyl oxy,

het er ocycl oal kenyl oxy, aryl ox¢% phenoxy, benzyl oxy,

heteroaryloxy, arylalkyloxy, am no, al kyl am no,

acyl anmi no, am no, | fonyl am n

S BHEAERhi B rmnyapioty Uiy | o By optionally
amsistititddo M4l C 1.cyulbhlkyry lopticrakly | subbtitutey | Cs-Gszdhalkényl,y loptionally

am O @";?gi %éfa%f%ﬁgl 'ﬁX;LIE/d %ﬁq’xgg*sas%%i)cm@ghete%%amenyl
NRapJ@m@JRbubsmm( COLERy), ditacly GuuRltRed NRaGghetdRbyrdRRetionally

Rg ﬁ?—ﬁualw %ﬂona@%u&%@@ I\f‘?‘:'f-ﬁgqu]keg&zi))T}Q) I%?monally

i naelpfé Er-Grgikymiaud optional substitutedpC--€ ghaleraalkwexyn @ptionally
of sﬁbstlﬁieﬁlé?w&clo%&%zh@ﬂ)t@ﬂél&y| sut@ﬁtufél!zabgﬁef}Wcloalkenyloxy,
C2- Cl2a] kyn C et er oal C12

Coopipap Seliutg Cageinararkigh oaPIEpAY (HDRIeS’ CxCo
hehelbwcydéau(ﬂnklekw|optléiﬁl’rlﬁ§lﬁlst|tjated Gle Girgbeyt, epiiomaly subatitdted C-

%:Iéql?e&% Alfoky” kichiy ub%tn@fedFat C1Z%Q<ylaﬁﬁqoh g s%?'NR“""&Qen SO,R?,
at SONRER ?@OrﬁzaCQRﬁ QRN TPQRY i ang GONRERT W t h 3to 12

ring atons. 15 Alternatively, two adjacent optional;
substituents pay, when taken together with the atons

to whi cheadthe§” and Rit isdedapandengly felacteq frpmtheygiodp FoRsikting of H,
as optibnalBlt is@bstitted @,@%Iky‘ Ub;ﬁﬁ)nﬁ@’ elpktituyed @Jdgélkel‘mj %byonally

o s, BGPTSR Lptona

s u bstistnmtealn tC3+CE ﬂyddﬂpﬁ naetidnally ssaibstittited Ci-€qogctoatienyl,o wptionally
%s?fu'l Oﬂgezllﬁ(r%yclog?g‘& o&‘ogélﬁ sub%}'uted QQ?O1? ﬂ{et@gcydoalkenyl

cycpmamsubstﬁleteé Ce@y@rycbalnﬂyptlonhkbt s;ubgtatwtyﬂ C1ﬁyabp@sgaryl
hydroxyal kyl, al koxy, al kyl am no, am noal kyl,
acyl am no, henoxy, al koxyal k benzyl ox

) , 25, .

205 by sl FORPS CRPUITAIE Gyt SSRHPA S e Ete cbsiegraal methy,
CGeltlyl, SHsopadpsy!, acpriopyl) HSMemmtderenbﬁlo@mpw opdyclopetyl,  3-
Suﬁ?ﬁ'@w i MQ' qy%'@? ypcf {h\élcyc clgi%%lgﬁuwfe[%{ﬂbﬁ}? GESHIR, 3,3-
t r dimethy- bUtY‘Et Prethyl-mityly | pentyR, De@t-4-enyl| ll@K!i.etl‘thty] octyl, cyano,

ESQQM’J{‘?{“W&ME"F%VE‘ BMF ﬁgg@yésngbtgtrahydrofuran -3-yl,

253, 3-di net hyl -butyl, 2-et hyI but yl, pentyl
2- met hYMa@é:hUﬂ all d@ﬂfétvaﬁa@é‘é’ lesci%@é’d’ébove Iﬁﬁ?tb)ﬂoptl@ﬁﬂly bubstituted.

trfff%ﬁd’laﬂa th]gggpnaﬁy substl}/utecJ1 Yhen in some emgo&{rhents each optional
substituent is independently selected from the group consisting of halogen, =0, =S, -

CN, -NO,, -CF;, -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,
alkyloxycarbonyl, alkylaminocarbonyl, alkenyloxy, alkynyloxy, cycloalkyloxy,



et hoxy, and net hyl enedi oxy. In addition to conmpounds

of Formula I, the enbodi nents disclosed are also 35
wa@lzeeosads t o pharmaceutically acceptabl e sal t SPCT/SG2008/000379

pharmaceutically acceptabl e N-oxi des, WD 2009/ 045175

PCT/ SG2008/ 000379 27 pharmaceutically acceptable

prodrugs, and pharnaceuticall g6acti ve netabolites of

such conmpounds, and pharnaceutically acceptable sal ts

of such netabolites. The invention also relates t

phéayekatenyipeal helsrRsyePalking. |MP’9@(°§?§'k§“V'@‘Ycoﬁﬁ’&}hd Rfyenoxy,
t hgehZPWRPL h&BrodtyioRy,2 alRlEiyIoRE, e%InSalalkylaﬁl%eFHcﬂEh\ﬁ\o amlnoalkyl
carrler di luent or exc ent In a urtpt? gﬁ isulforvi
a1 | SHoTHaIN eSSBS GRS bNSHORN.  Srvisufony,
pr @hﬁ'lo@uljdﬁ%ln ssifinys eligistianl! f argsolfidye agmwsplfun{mmnealkyngCﬁO)OH -
a g/t £ )t n t O apb

o TR CHERIGRE PORGNR, o TERNBR, o) BN RTR  OhRR
anwmcaamRkuwe(;QjoRi NRAE(ROINRBF, MRWQNR%R%eNB&Oz& -SR?,
a fskﬂ‘ﬁh*é“”%m m&uﬁéﬂb bag-rcgﬁfanm% met hod i ncl udi ng

expoding the p ei'n Ki nas a fragment or conpl ex
thereof or a functl onal equival ent thereof and/or

co- f act ophgkint REIREORC 4l RNarefdak iridéferiidRéelsthedfrom the group

ound of telnento 5,.The ounds_ di;sg] ose
10 e PBIPHRP! o Sty A B oG] G v
o hetetdatkyr ca,cq;zquwam orCafO@gﬂmlkentyheCeﬁ:ﬁzhteteroqytioebkw C4-C12
bi ol ogi cal [ a
gefgzg) goa gylngi‘fl }_k%\ﬁ(?/fr{e’ter#:sergsgnd g&?%ﬁ%@‘?\go Bpﬁfbre of R%,
coRl" at%“tamsR“t when ak€1 together withdthe ﬁtqﬂl$et0 hishhes e #ttaeiied form a
PT REERRyGIK AN, IR ARA 38015 A Abs ncl ude i oni ¢ 20
speci es %suc

as zinc and calciun), lipids (such as
15phosphat|dylser|ne) and diacylglycerols. In some

e nbodl e RltermativelyPtw &djdcekt Bﬁﬁ)ﬂali §ub’$t|t§6|ﬁtls medyl vhew nakane together
otei n ki na a conplex.there

5" PR 1% SRR VomiR KRS TREPe fom  SEpo L 88 an Tptonaily
enatsktitutedt SC{-0@  seycionlkylt hmeietyi e @EnOt eptiondllynasubstituted  C>-Co.

frgg@r&&cl&{l%%?%éex thereof is an nifOR protein kinase

eof, or a conplex thereof or a
20f unct i onal equi val ent thereof. In some embodiments

the seri ﬂ?é&rﬂé %F\‘Bb&%e%@aﬁh 'bpﬁér{éﬂ&ﬂ)shﬁlentr@ GRfebefdently selected

fragment or npl ex thereof or gncﬂg k' qui vglhe ALIN
t hé’PE‘o‘f‘e gmyp ICH“%%'HQ °Er?b§('}h%n?*s % ‘A 20 fIKYl lkenyt, hetgroalkyl,
a_Raalky nag@ynaryd cf/cla@mmetérb@ueakw Itiéteraamjbmipdlrexy hydroxyalkyl,
the@(&fﬁ%{kgl%g{pg)ng%@%gﬁ h(y]l gcyYa%\ r? Egr%rx Of IEA)&alﬁyﬁ mabenzyloxy

aseor
25 ¢ o afklylenifonileargioifonyl, ammswfpn!ln@KO)QﬁiJ Q@DUnSHt ansvasyf | i s

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

30 isobutyl, 3,3-dimethyl-butyl, 2-ethyl-butyl, pentyl, 2-methyl-pentyl, pent-4-enyl, hexyl,
heptyl, octyl, phenyl, NH;, -NO,, phenoxy, hydroxy, methoxy, trifluoro-methoxy,

ethoxy, and methylenedioxy.

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



a class | P13K or a fragnment thereof or a conpl ex

thereof or a functional equivalent thereof. 35 WD
wWQeINEA31 75 PCT/ SG2008/ 000379 28 I n one enmboRCTEGL008100379

t he net hod exposing the one or nore protein kinase(s)

to the conmpound i ncludes adm nistering the conpound to

a mamal containing the one @ nore protein

ki nase(s). 5 In an even further aspect the invention

provides the use of a conpound of the |nvent|on

i niRhBimacgticaly apRSPLEDIS, PEIURS K@Mk BRRTEPCRFY .ﬂaﬁ%rm"‘es of

t h@uéH edMpoufid) ah& phat@acdutitally @Eteptdbid $ate i mh pfembentes

ki nase or a fragnent or a conplex thereof or a

functi onal equivalent thereof and a P13 kinase or a

fragnent Toe iaventioplaso rélatesdd pharmacduticat t ¢oompmbitions including a

eq%b%g&?rm of i ﬂ% r]'QNt'hn ﬁ)‘ﬂgﬁnaec'gﬁt‘i%%)ﬁg e?tatbtéecémgrt RFifent or

ki HagRoTs 8 S&r! Phreons de protein

f r gyeipiant. or a conplex t hereof or a functiona

equi val ent thereof. In sone enbodinents the

serine/threoni ne protein kinase or a fragne

conpl ex tlrh@rfgraquerl@pe%ﬁhwtﬁp&r@p%sw H‘&g'lé’doqf rg{'nbltlng a protein

fr ﬂtﬁlﬁﬁéﬂsellbﬁeﬂ o, thé rgr@pcwmsubmg bfhe seiie/tioreoring protdin Ginase or a
uival ent t

15 nbodi ,
103 o FPHEPYERF GOTREX 1t oh = T R N ATEpipol .2 PI3 kinase or
f r aggmant cmra wowfexéheredier adinctionaheduivatent theeeof, drpmethbeinciuding
%&;E&s ng ?R}@r}; qared mgtﬁalgmb t Rir o&o‘ﬁ*pﬁbxkh"%?e%? drSa Qunctlonal
se eof or

ragnent her eof

or egulf/almttthem@ﬂané/quw@rs@r{'@) therepitafan effpctive ﬁ@ount of a compound of
enpoihveabs, the P13 20 kinase or a fragment thereof
or a conplex thereof or a functional equivalent

I3t hereof, is a class | P13K or a fragnent thereof or a
conpl ex  trirercempodridsalisciosed hersial may)act\udirbetiytandtsoieiyeatf the kinase
:Tgt'ﬁ)g%?% ecprtai cgoﬁpm%rorgrraeggét tbé}go# etﬁ ;{rﬁﬂ}lt' b?&%ﬁéa?yf‘tg/ﬁi ﬁowever it is
manmeérsiond Wit te ¢cmrmobncts may also @nteatdwshoa@altyrm @-fnctors that are

Ki r}% %é)ln Shé %B?ﬂi\o@fa‘ﬂm\ tdPGce8s. O URn G Rihade B(g-fa%fors'i mclude ionic

seri t hr eoni ne tein kinase or a fragnent
2000@91’%‘9@ tsHche 8% %H?C ang Lﬁ?d‘%'W@ﬂd!P'déqﬁﬁ”G'élﬁﬂtph??fP@F’éM“ﬁ?ﬂi and
a ikdylklybaes. or a fragment or a conplex thereof or a
functlonal equi val ent thereof, prevents, inhibits or
anel i orates a pat hology or a syrrptom)l ogy of the
condi ti onn strhe embbdinents thel proteindkir@Se icarsetingthredningnproteinckinase
th [cal Ly, [ u h
ARt SLUBEL 4ty Ry SRR ook 1, some
zsselemdpgﬂwgdhe ﬁg’lqge{tmegnlne moﬁ% kinase or a fragment or complex thereof is

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

mTORCH1 or a fragment or complex thereof or a functional equivalent thereof.

30 In some embodiments the protein kinase is a P13 kinase or a fragment thereof
or a complex thereof or a functional equivalent thereof. In some embodiments 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



or a fragnment or a conplex thereof or a functiona
equi val ent thereof. In sone enbodinents the

WG 000e1rHhr eoni ne protein ki nase or a fragnmentPCr/SG2008/000379
conpl ex thereof is 35 an nTOR protein kinase or a
fragment thereof, or a conplex thereof or a functiona
WO 2009/ 045175 PCT/ S&008/ 000379 29 equi val ent
thereof. In sonme enbodi ments the serine/threonine

protein kinase is mIORCL or a fragnment or conpl ex
t her eof tr oe famhodimank|of dbgiiethecheXpasinde e, oG, o5 Jpere protein
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30 i nadridistrgtidnaofialtheabpeutically effective amount of a compound of the |nvent|on

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



adenomat ous pol yposi s, col oni c adenomat ous pol yps,
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i ntraepithelial neoplasia, benign prostatic ‘

hyper pl asi a, papillomas of the larynx, actinic and

sol ar keratosis, seborrheic k2®atosis and

ker at oacant homa. 35 WD 2009/ 045175 PCT/ S&008/ 000379
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that invol ve pathol ogical inflamuatory and
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gl orer ul onephritis, asture' s syndr
gr gaRcepgall b dﬂgsqansqrsggg@}) tr cRNeer su ageoég ate cancer, kidney and
GuirdradtdhcBautitanpyladdes kBncetjaséthrzibtaricsr, qiemleaﬁecer skin cancer such
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25! Nbli 4R I%nﬂovﬁ%d e ASES cart@rastRk| asS ndéopRa§Rgeal carcinoma,

kera eratoconjunctivitis, Lanmbert-Eatagn
syiﬁﬂyrma,l Car@iRArRRl SPSRITALAN aGticancer YRR AS IWgacRiEnoma (NREGLC and
S C b@L@§ U$nesbtidontd; S@y@g lﬁsseésen 88th | A rétindBiastoma;Tatustds-skeleton
eneratio al obl astic an niere's
RGeS RO R GO BTRP e\ DN oAy W fegnaas Sguamous cel
nu Ichicipbmangndsiibtaic tunmuirt ilplothes embodisiests, ngraduhds phithis invention
30gr aYh Spe rlfs@{i Ofy Gegtg reeégn%éro%ghdl idn: oP%@@é@‘a' tdcRiding familial

ptica, ocu gus, opsoc onus
adenomatous polyposns colonlc adenomatous polyps, myeloid dysplasia, endometrial

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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syndronme, Od's thyroiditis, paroxysmal nocturna
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coghidoRs - T-le@ll | Iﬂné\ﬂﬁﬁeh e&erﬁt%f?ﬁ%c ter}tl'i}‘SmQ I RRifSrmb m&éﬁﬁét@rﬁyosms
provi des the use of npound of the invent]on
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it one -or t

o e S e BB i RO desfloF Shorigoi.

prgibmemldnentasle @oodpdsturgsesindmmen grettwerseschodt edisegfse oGraves’

a §idogsk! 80in- %%Hé\sghﬁpfnet Inﬁsrhﬁﬂét? ng}eisep ﬂig’erkblﬁﬁﬁﬁetﬂrsyﬁdrome

fra nent or a ereo unc | onal
20 eqbﬁfi?%ﬂce keratitige r'@MYOS'ﬁr\Mﬂ?ﬁ'ﬁs idignahiqintersigiial ;pReuMEpig: idopathic

a thﬂﬁﬁﬁ&bﬁﬁé’m@rptﬁptﬁd Wfﬁm Bbwdl N@is643a8] tHaWasaKi's disease,
i na

s keralpc KoraBriarchys Enbei Racn SiFons  Tepntsrmagpisgrs. onen
c opiphuesx lithear aﬂrfrosms hyrhel nitsease) diheargA \dideaset, rhémdas afegenenation,

SOFES algtgas%gb ﬁ\/{% epéas Scffgﬁ'agg/ 5%9%' ﬂﬁelpr OW%Habermann

ki na e or a r eof
25 pr disesse, kmnla@e myoatls r agm@m S.Ch?é?sﬁof mY@ﬁ’thi"Q:cﬂpr'%x necrotizing

t h@ﬁt@r@&ol@ié %eﬁ;#ﬂ?‘rﬁfeht%n aAptlca? didkMial epmphiRs e YpsodibhusOMyoclonus

nmbodi ment'’s t serine/threoni ne protein kinase

RGNS, Q4 JRRO. o PRI e dlemselognuta,  Parsonnage-
f ungrhéo @ﬂhdr@ﬁbl,l péhpigus, fbﬁi'ledlfntltlsZ5pérﬁiC|6mnemtwctbdﬂamtaﬂergles

t he I\@%d%lar aut&r%?c’n%né Ssy%dr%rln?é posf%‘?‘lce)r ?nr/elfas férﬁgawnlglllary cirrhosis,
30 proctms 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, vitiligo, Vogy-Koyanagi-Harada syndrome and Wegener's

granulomatosis.



or a conplex thereof or a functional equival ent
thereof. In sonme enbodi nents the P13 kinase or a
wo eagoenirs t her eof or a conpl ex thereof or a fuPCT/EGIas/000379

equi val ent thereof, is a class | P13K or a fragnent

thereof or a conplex thereof or a functional

equi valent thereof. 30 In an@ther aspect the present

i nvention provides a nmethod of prevention or

treatment of a proliferative condition in a subject,

the nethod including adm nistration of a

t her apeuti grleben Rithecdspeé tAemvBitiodfprévidesize wnd dbf'npbhﬁi of the
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pancreati c cancer, gall bladder cancer; urinary tract
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cancer U Someer gmbddirderds theam@tein,kinasetsm sdrine/thneanine protein kinase
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20¢ as erbediments, th@ p@myrnremne Biokgit kisaserer ¢t fragimest or complex thereof is
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P HOHAPY DBiEP 201 SAE: STAMRIMETSS i, SEeA TP RG Riptein Kinase i
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cell 5 %ernﬁfeQ %o"f‘ﬂrda fdnEfoﬂhﬂethﬁBHf theréef. 1M6&Re 8MBodiBRS the PI3
features of Pr esent teachi ngs are set faorth
heKisage or a fragment hereof 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.
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.



DETAI LED DESCRI PTION I n this specification a nunber of

terns are used which are well known to a 30 skilled
waeodweesaee. Neverthel ess for the purposes of cPEr/BG3008000379

nunber of terns will be defined. As used herein, the

term "unsubstituted" neans that there is no

substituent or that the only3&ubstituents are

hydrogen 35 WO 2009/ 045175 PCT/ SG2008/ 000379 33 The

term"optionally substituted" as used throughout t he

speci f i chrangthenappackthe resent inMentign SIRyideafheiserefya fRYpPound of
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C2- Cl2al kenyl, C2-Cl2al kynyl, C2-Cl0 heteroal kyl,
25 C3- Cl2cy dhes®l mlothmamaqfémmpmyqachmgs are set forth herein.
C2- Cl2het erocycl oal kyl , C2-Cl12 25 heterocycl oal kenyl
C6- Cl8aryl, Ci1- C18heteroaryl, and acyl, or any two or

more of Ra, DETAILED DESCRIPTION
In this specification a number of terms are used which are well known to a
30 skilled addressee. Nevertheless for the purposes of clarity a number of terms will be
defined.

As used herein, the term “unsubstituted” means that there is no substituent
or that the only substituents are hydrogen.
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Rb, Rc and Rd, when taken together with the atons to

which they are attached forma heterocyclic ring
wempesmId th 3 to 12 ring atons. I n sone enbodPCEBGE08/000379

each optional substituent is independently sel ected

30 fromthe group consisting of: hal ogen, =0, =S, -CN,
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be hpdrbyatiyl) ahlk;gmg? palb;lm?albylj chjiyltgygqccbalpw, a'[lk)dlca(yﬁleierocycloalkyl,
i nt.en 0 :
| neEAE8fnto aRBRserda, ABxEfhonfl Aoy, akenyiory,
a bikpiaxybet weeaycledkylewy. ot her cysloptkemipxyof t héqgﬁswélealéyloxy.
as ndelde é?al%?lbﬁy,' Brylogy, @ ph&dXy NknsRixP! Yreteksnfidhy! Niylalkyloxy,

term aI% as” an exaan’e, _sone publiications would use .
15 { hamingy mkaanm @qyaming, aminogikyly @rvRied: GHIORMRMIAR nulfinylgmino,
t hesifonglt RafdyisIdall, GajisuiBsyl! BRmesul®ny, Sulfidyl,nsikyisulfinyl, arylsulfinyl,

bet ween the ter Al " (t i pal QUP) _ a

PRy EHE A R G PR RE QPR o, cnorr,

apP(FNRYNRIR®NO NRHR, di NR*EGOA | SNRIG(EOIORS, mo NR’C(=0)NRR",

ar _ €I _Bpb A Rgapbl s ) b —O\R?

D N R NS0T B8, MDAy PRIV, QO(-OIR and
20whpeh the R group may be an al kyl, cycloal kyl,

het erocycl oal kyl, aryl or heteroaryl group as defined

herein. Exanpl es @f . acyl,include acetyl and benzoyl.

The gr ouﬁ’hﬁ’gﬁ’ 'B’Z Rg Be?"ﬁﬂﬁa?reg‘?aﬁﬁ ﬂ‘dgpe epty ﬁ%’r“ﬁﬁ%‘ﬁx the group

grebrlf]histihﬁdfhle, Gi-Cyplkyls Gi-C.giaibaliql, CrOppkenyl, | Go-reatiial, |CZ'C10

to the re er e e r

carbbfoehe rSrendbalyhs R it ferhy REEirbARSAAGNY oz
25 wh heteracyigodtkanyio Gp-Craaty!, Sex-Gueheterparyl, and geyl.clagy [two or more of R?,

heRer @yl Palkyl 1akéd gethbr Wit RE QA toWHRHRhESart @tthéted form a

herein. The 25 groug ma?{ be a termnal group or a

br hetgrasycligripg pystgm with & 1o,/ H R #8MS: t ermi nal group it

i's bonded to the remainder of the nolecule through the

nitr ogen\ gct)n?g] embodiments each optional substituent is independently selected
30 from the group consisting of: halogen, =0, =S, -CN, -NO,, -CF3;, -OCF3, alkyl, alkenyl,

alkynyl, haloalkyl, haloalkenyl, haloalkynyl, heteroalkyl, cycloalkyl, cycloalkenyl,

W

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,



"Al kenyl" as a group or part of a group denotes an
al i phatic hydrocarbon group containing at | east one

W@ 200b0#51¢8r bon doubl e bond and whi ch may be stPEi/§62008/000379
30 or branched preferably having 2-12 carbon atons,
nmore preferably 2-10 carbon atoms, nobst preferably 2-6
carbon atons, in the nornal chéﬂn The group may
contain a pIuraIity of doubl e bonds in t he nor mal

Cha'd?‘)%ﬁfﬂiqot L& oﬂ?l' Ll'fo%Pl aat?@%u’:l)fgﬁ e &égull’ogglte penrgo%L -COOH,

[im §§da’tdoacyl et henyl propenyl but enyl, pentenyl,
hexenyl , heptenyl octenyl and nonenyl. The 35 group
may beatermn roup or a bridging group.

2009/ 045 BRmpiesot @%@r‘n%@?@ OPBW' bﬁuymtgmweﬁ 6 8r, |, CHs,

0 @M,aHk @ I0CH,;, gFYOTH;, INOYINEIL aablepny! 1s as defined
herein. Preferred al kenyl oxy groups are Cl-C6

al kenyl oxy groups. The group nay be a term nal group
or a bri hghegefinitong of & humber cgrsobqntUeEtsa)etoWlmsrbiﬁte&fh@tlﬁhe group

t f ul.e t
It hehwo%xgﬁrbgl@g? géﬂn gr%dﬂeo'& aﬁ%@bﬂg?oug r ou%lsgrfl)t %ldttg (ﬂgn{g Mgt the use
gr o8Phe Er@yisintegded @tqngq:rgmss@me ﬁWa&mM@rathemlpl i€a linker between
10y d vRCEREPOrDNG BPthe MididBileldd WelPasCre %1 @%FW"ET%&V Using the

refera a Cl-Cl10 al kyl nost re
EmLe %‘f%é?ﬁ"séxweecw}/@x%?%@ngmslguqsabthe tem Zalighene” for a

andbridgingagreup aridlhebte ialthesle M%bblﬁ:&ﬁhﬁ& %ér@%'é@éiln%nlb\é{ween the

th | - but
g té}é:rms h g‘)% IDR%rmlaal ﬁrouBY @ghd ‘? ¥leé§ o(pggazﬂ? uq;éu;g In the present
t er ARRfeatiog rouguch rdistinitiondg inmeagleganalumost dr\ipsymayTbe @ither a bridging

14 Ncyid@dssr LRt gtyp, (9’ I kyl'am no and di al kyl am no, unl ess
spe%lfﬂ?erd "ND no- apﬁyl am no" neans a AI kyl - NH group,

in which al kyI is as defined herein. "D al kyl am no"

rreans a "A@}I'kﬁiehgé\"angﬂ-@#o 'dﬂodﬂ"lnc\nhlé‘?%b ® é?ﬂuﬁr@yy B an alkyl,

v 1§ Jm enﬁ and are each d

her eylcr?nﬁx)l %{?rlgwclo an) Rypetﬁr'oalybgrpgp s gpfg}egmeyelra Examples of

C1-a0§! iatlugé agetyliand bENEOYYT TH gFtip sy Be b&émuﬁhﬂlgrclﬂfpodﬂ% bridging
r [ u erm na roup

01 QbR ey e %t BB Bt o e

t hehroygh thegarbogyleambor0 " Al kyl ami nocar bonyl " refers to
a group of the formula (Al kyl),,(HyYNC(=G in which

al kyl isg as defined herein, x is 1 or 2, and the sum
of X+Y =DCYIamRo"Jpeans an- C(H)-MH+ griorp fawhigh thepRgroup may be an

br iathy, rtgclgailb;.l phetér‘bcytdlﬁlkglf QHM of hefdrdafyl 'ﬁré’lﬁ:' ad BQﬁH&d l'herélr? The
u

:bg&‘ﬂ’ be S I TTEI nder E he nol ecul e 't hr ough

TG BEHMINgEarop RL g Qci?'"gr%(?‘é’r Jf thg gEe1PL$ Ryerm@al group it
gr (ﬁJbOfidﬁd ¥chtihe neradikderr of the amledelkitimroaghtre aitrdgen &bf er abl y
the al kyloxy is a Cl-C6al kyl oxy. Exanpl es include, but

are not |limted to,
"Alkenyl" as a group or part of a group denotes an aliphatic 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 alkenyl 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.



nmet hoxy and et hoxy. The group nmay be a term nal group

or a bridging group. "Alkyloxyal kyl" refers to an
wW@Rkwyloestys al kyl - group in which the al kyl oxy aPciT/aé2098/000379

30 noieties are as defined herein. The group nay be a

termnal group or a bridging group. If the group is a

termnal group it is bonded te5the remai nder of the

nol ecul e through the al kyl group. "Al kyl oxyaryl"

refers to an al kyl oxy-aryl- group in which the

aI kyl oxy "Alkenyloxy refess targn etlieay)-Qrr group; indwhich calkeinglr igj 8. defined

2008 T KL AR T 98 57EC "Gy BcPbiof he Hibup may be

[ saéeméma#ﬂpr Qi Adigaing gf%'pbéfria%erque ig & derpinghgiode it iponded to

L heheTeimBmdbCof te Yheledi thiagR thel oxggaitiom.

"Al kyl oxycarbonyl " refers to an al kyl - O C(=O - group

in which alkyl is as 5 defined herein. The alkyl

gr oup is wgﬁ'fasragrloyp ar ;iﬁtt-db@u g;bdwrlefegr olgostraighé opbresched aliphatic
ﬁ%&g%rb%n ﬁllorjg &ﬁ@%ﬂy a @—@1§/ g( 4 n{m% E%&@ 061% aﬂ&l most

Xycar nlna
a bnrafeigbln @1@3 ooless ¢therwl$e ngtedu Fxamplgs pé$mﬁahlalstrglgbw1du branched

' SC ggl é@sﬂtb&ts fn@lﬂaé H'Qﬁ'ryl %ihyt tFﬁepréifﬁ'* QCMbﬁyltﬁlbnﬁylggbc-butyl t-
car

car bon. CycCl Oa refers
10 bty POBALATE 8155 1A 57w B bS A WIHIEIBTEURCr & PIdgIng,EyouP.

and cycl oal kyl noieties are as defl ned herein. The

AEL I R G MR TR

r enp?edﬂédr "Mﬂnotdﬂqlaunhcﬂanéamstdml@ylgm-tglwpcym Whigh lajdyl is as defined

1 fer
E‘xygﬁ'@‘éﬁ’l& J Q%f{)ﬂ%r)%“ %u%cﬁ \Aﬁﬁ:th%aeﬁ EIkYI may be tae same
15 hepredltfeneyt antbareteiags andefingd heesin WéalkwerTé\Bra'kwra@ugrsmrpferably a

My, e afkyl §folp.Ndhe gﬂ:ruﬁl%ﬁaypﬁe @ t@frﬁlﬁ’& ﬂﬂ:p%roéi Bndgirfg 4rB8p. If the
group i s a termnal _group bonded

r eBiURdRA temingh erqveutée GP%deldh‘PdG@ Feraginden, 8? H‘Pdﬁ?'ﬁ‘?“'e through the .
or Aitteger?&tomAl Kyl oxyhet erocycl oal kyl " refers to an
al kyl oxy- heterocycl oal kyl - group in which the
al kyl oxy and heterocycl oal kyl noieties are as defined
20 her ei n. TAkylgmioogarbongly refers 4o aaretpnefitheyfornpla dAlkg)(H),NC(=0}- in

br Wﬂﬁb %g(gglg%‘é Reefindd, He o, g{)l?"i?)rr] ie2.s’ar?t1 ﬁ@%ﬂ?ﬁlﬁ'x&my pTHe grblﬁ) may

he remai nde ecul e througgf
hep% Bdeyrina grup|or grosidging geoup Alifite gigup psnaﬂermwg gu%dt] is bonded

al othe ferhaifder ofhe wdidclie WhtbGdh the kartbohybcatborlef i ned
herein. The al kyl group is preferably a Cl1-C6 al kyl

group. Exenplary al kyl sul finyl groups include, but
25 not |'i mi tAlklylexy; refers ity laaLdikyl-Oy Igraupdinettiigh alisyif is rag| defiée herein.
E}'ég?rgﬁ% trpe alﬂyl?é/q%n g]né]a laésaﬂglglép g{an@% %9&0@ Q)ug%l%%'l Iiljnfted to,
r emethexe ambetho*ye Tive lgeasin Imeaytbieragteyrinal igeoup o B bridging aroup.

"Alkyloxyalkyl" 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



30 "Alkyl sul fonyl" refers to an al kyl -S(=0)2- group in

whi ch al kyl is as defined above. The al kyl group is
woe@besrid y a C, - Coal kyl group. Exanpl es i ncl uBET/SG208/000379

not Ilimted to nethylsul fonyl and ethyl sul fonyl. The

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

the group is a termnal groupsgt is bonded to the

remai nder of the 35 nolecule through the sulfur atom

WD 2009/ 045175 PCT/ S&008/ 000379 37 "Alkynyl" as a

gr grquporif thagtoupfis a tggminapgnoepitss bondei it thet remainder of the molecule

hy p containing a carbon-carbon triple
bo%gﬁc}pﬁgmﬁgﬁgy be straight or branched preferably
having from 2-12 carbon atons, nore preferably 2-10

car bon at-pgkgﬁoxya'a’}b&qyl" @‘r@'ﬁ@lah)’all&l - @(aOFloé}‘oé‘;S GHTvhich dIYE is as
normal chain. _Exenpl ary structures inc

snotdeﬁ'nem hegsin.¢ The %lkwwp i, Prgfesating Gy1Ce a*f%@f@lﬂﬁbu%%mﬁsuadude
bar et ligited! o, OietBoxytdrbetyi BAd gthoiyzarboAyIk yThel grsys may be a

fers o an i N whi
actsrnit S o S abyrd PR i et p e bohea o e
Cl rexfaihdey nf/the mpleguiediroughithe carbonyb carbgn.be 10 a
term nal group or a bridging group. If the group is a
termnal group it is bonded to the remainder of the

100l ecul Akinxyergloakie refefrydd an GHyIoxyRYGRatYk ygrouprdanyhich the
an amﬁg?ﬂéﬂ@/éycloﬁﬁ(ﬂmlétfés\ﬂ?é EQdéfh‘@d Ak, ﬂfe%i@upi ﬁlaﬁlse a terminal

defi ne her ei n rou a ter na
a BFUBCRMR bEAYRg 9rqup- tlﬁéh‘gr%q% pea eyl o Hﬁ}d&w the
i t réreaifidsn dtttle oldchle thireagh the eyclazikyt greupro| ecul e thr ough
the al kyl group. "Am nosul fonyl" means an NH2- S(=0) 2-
group. The group nmay be a terminal group or a
15bri dgi ntlighaxyheterpéryl’ heefegs dopan slkyloxeheterealyl-ggioup int whish the
?Pﬁgx} Shd ttb%r?r?ﬁﬁ&?ﬁ@ ar®hs H%eﬂﬂe?e‘ﬁ“ | fhd &BW&Qy B@ @ terminal

atom as a group or part of Jg
desfﬁueSor(a Prigging |@f9”6n alfithe grayet ﬁt%ﬁ%‘mahameyb |'~°1 EO" f to the

f usGRhiRitr BEME hidlecutRBBGH the BateRAEY Gloap(ri Ng structure
having ring atons that are all carbon) preferably

having from5 to 12 atonms per ring. Exanples of aryl

20gr oups tAliaxgieetegroeyeidalkylh apferdyod , araraﬂkybh;ehétérloeyclc_(ailq'y} group in
0
ap‘g)rl?% J&é élg?gg}sgﬁc{ Hétgﬁgf@rf Hyﬁhk%}]géﬁr%aésu%éﬁmgf hQr'eWC'i'Hngroup
C5 mvdpca teamioal grogp oC8 brlderyelgmpkelﬁme @P'émﬁ %ﬁeémfr@!;@reup it is

t 0ggidealto iHe rbRkiRiE of ¥el thdlediid tHJubh fhe HRtFbLyBBalkyl group.
tetrahydronapht hyl , indenyl or indanyl. The group may

be a termnal group or a bridging group. Typically an
25aryl  gr otmkylsulfimy©tméah8 ar silkylgB-G4))- group in which alkyl is as defined

herein. The alkyl group is preferably a C4-Cg alkyl group. Exemplary alkylsulfinyl
groups include, but not limited to, methylsulfinyl and ethylsulfinyl. 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 sulfur atom.
30 |

"Alkylsulfonyl" refers to an alkyl-S(=0).- group in which alkyl is as defined
above. The alkyl group is preferably a Cs-Csalkyl group. Exémples include, but not
limited to methylsulfonyl 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.



30 "Aryl al kenyl " means an aryl -al kenyl - group in which

the aryl and al kenyl are as defined herein. Exenplary
wa@eoovakienyl groups include phenylallyl. The grOURGINAY/000379

be a termnal group or a bridging group. If the group

is atermnal group it is bonded to the remainder of

t he nol ecul e through the al kegyl group. 35 "Aryl al kyl"

neans an aryl-al kyl- group in which the aryl and al kyl

noi eties are as defined herein. Preferred aryl al kyl

groups cOikyyl as Lhrdiml érypartrof stgrourEreand an \aliphdtic hydrocarbon

o
napquepfablyj hé‘ﬂm fq?rp Z-Wr@noqjgnwrg Preferaly 311lqegarb@p @L&;ns more

or p%f&ébl?@'-d“&rgérpb’@mshrﬁ tHeRorm8Ir Haih. | Bxetpla?y Bﬁrdl:ﬁlregfn@ldﬂe but
is bonded to the remai nder g& t he nDIe uIe

5t h@re QWWIteg tgusahyngl aqgr WOHY'W{/I 9 grqugfrg?)é tgnﬁmnaﬂ ggoup ora
ar plidgimgroug> group in which the al kyl and aryl are as
defined herein. The group may be a terminal group or a
bridging group. If the group is a termnal group it

i s bonde8Alkymyloky nefansiitm@eraliyhyliQregnoud dc whish tafisyoylgb ashdefined
OX kg, FeRfkd %R% a{ﬁfé&lg%ﬂpg‘%reb éﬂ@ﬁﬁo%rbups The e group may be

nono-ary |'am no a 'am no unl'ess SpECI
10 wbﬁderawgal SFAURET Reidging ggﬂueu;if 1B orypris.P derannpl NH“P itjis,bonded to

WhireltemBinber ¢ tiSmolé&iiid hesfligh eetdxggertidtordl Y1 ami no neans a
group of formula (aryl)2N where each aryl may be the

sane or different and are each as defined herein for
ar yl . Ttremigoakyl nmﬁs fag@ NH,Hkyt- @raupriawhigh thepalkyl gavup is as defined

I
O 7O B 4 P e B B 50 g
15 n| termip@hgravpitris bbAdgd todheienainkdgt of thremelgcuigithrough the alky! group.

aryl - heteroal kyl - group in which the aryl and

het eroal kyl noieties are as defined herein. The )group ,
may be a ABPASHANY gPeRNs aNHe-S(GE)neToHei K YPeripay pe a terminal
t NGraip Qd#Pa Ibﬁdgng Gg;fdnpnalf tﬂé @ttmpl & a Sermmadgebupat ishsonded to the
r enai ndéa E\ ? lmz Li}tg r“; ou h t he het eroal kyl

gr SR ‘eAP{/)tI g mplecpigafrpudn e LMo g1 oup in whi ch

20the aryl is as defined herein. Preferably t he aryl oxy

il'?]eag?gu F’i‘g}él Q?Voggrg?rp%rtpéfeg gf gl dén@te@') %od"@lﬁ&flllé?lz)éubstltuted
gr mpocwcﬁc 1ohtusgd Belycycks, arqnat'ﬁicarapcvgledu'pg ptfuctuge h%’d‘r&ﬂ!‘@ atoms
t oo @re ﬁr@r&q‘? rpré?éraﬁly‘ Raviky ﬁ@rH'?tothr S8 pbiihgD XBK@RMPles of aryl
atom " Y onyl

wh BtoyPs$ Hg:ugptheaylou?)oqﬂy?%\d tne ﬂé/ (u) én ogtlonaﬂl su%gtltuted partially
25 saturated bicyclic aromatic carbocyclic moiety in which a phenyl and a Cs.; cycloalkyl
or Cs; cycloalkenyl group are fused together to form a cyclic structure, such as
tetrahydronaphthyl, indenyl or indanyl. The group may be a terminal group or a
bridging group. Typically an aryl group is a Cs-C1g aryl group.

30 "Arylalkenyl" means an aryl-alkenyl- group in which the aryl and alkenyl are
as defined herein. Exemplary arylalkenyl 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 alkyl moieties are
as defined herein. Preferred arylalkyl groups contain a Cysalkyl moiety. Exemplary



defined herein. The group may be a terminal group or a
bridging group. If the group is 30 a term nal group
WO 200we4330hded to the remai nder of the nol ecul eP€TIEG298000379
the sulfur atom A "bond" is a |linkage between atons
in a conpound or nolecule. The bond may be a single
bond, a double bond, or a tripge bond. 35
"Cycl oal kenyl " means a non-aromati c nonocyclic or
mul ticyclic ring system containing at |east one
c amhyalkyt aighmps doudiide  bbendylan ghenediybr abhgphikaknegethybmand  2-
5 %Q?I\%@&%%t FoFhe g%ggl Ogéegﬂgﬁﬁir%g’%r ?%”rlg@ﬂg 8foRPE If the
per T1ing. erpl ary ~nohocyclic cycl oal ken rings
i ngrav@ds adpmirg gruerl s bonged 9Bk eeyaindar Oé% BHABE{IR fRypugh the
Thagygbgal kenyl group may be substituted by one or
nor e substituent groups. A cycl oal kenyl group
Stypically is a C3- Cl12 al kenyl group. The group may be
a term rellagylonp reiérs do i BgEalky-Og yrwp in Whitkoyhel atidl &yd dryl are as
refers to a saturate nQ N r f A | ro
porgtpeieech-* The Bl el B3 A pftup o B SREC e oroup
t 0isda temmimahgropree it i bongled tathis reraicger|ob fhreopglecule through the oxygen

cy%hgkutyl, cyclopentyl, cyclohexyl and the [ike,
unl'ess otherw se specified. It includes nonocyclic
10syst ens such as cycl opropyl and cycl ohexyl, bicyclic

systens sagRmAfo" Lhcl@ed! both MioRB)Iamie| bAd SRdrpiEMiIno  unless

such as ad nantagen A cxcloalﬁﬁg qroqg téﬂwﬁall% 1@ & is as

Caseadkies) kPRQpRRRInoTREATS & dFuhes TR e AR Wyl

or dafidedi Hdggim gdigingamino mMe@yis b geduk \of forrkyib (amidia svhare each aryl may

cyel oal kvl - al kyl - Ln, whi

o B 5 3 S8 o el LB Ho 9 e
15 o teyovrel gralik pt @ biddingggrowms Sif the @raugds a iegminal group it is bonded to the

Cy%rﬂaﬁ({%m#%Wéwﬁqy&h%ewﬂog@ﬁ &y, cycl ohexyl net hyl

and cycl oheptyl et hyl . group may be a termn nal
~group or a bridging group. If the group is a term na

QLOUP iht'A Ih&ehf?lk?lednéé?\st &e ami-ﬁl Bte fd?ﬂ(lyl- lcgjkromd'llen nickC theearyl and
t hr ou the al roup. 'Cyclo al kenyl "
cyeﬁw%w%ma%h%%vﬁ%sgﬁﬁw 0y b SRR TRy e.a S S Ggue or a
20an riadikge proup.ifi the gemip as 8 tamirdkgione d i$ borwled. to Thecregrainder of the
T BRLG BB oS Shu  Dridoing group. I the
rmnal group it

group 1's a is bonded to the
remai nder of the nolecule through the al kenyl group.

" Cycl Oah/ﬂylbfﬁtr@fé%a{okyﬂ ary®AFoud in which the aryl is as defined herein.

cycl oal k -heteroalﬁég- rOﬁg in mh}cq)thg 25 Th

oy ErRSIRY theERIoKEE @ G WY ONb MoFs EfeiAhl & Lo FaPipiy The group
25shemgiynbe dh@miadgroupay abisridging tgesupl Niétheggrou isoa texminal group it is

bri dgin roup. . |f e j r v oup it is

bort'l’aa%eQ%S gqehrgg‘awg?rraqtfnlﬂ] er?&g‘fwet th%’uﬁ%fhgc%}@ Eﬁ‘%'ugh t he

het eroal kyl group. "Cycloal kyl oxy" refers to a .

cycl oal KyAn fhifdhyP Hhednd HhGhsEBSL QU Wiictthedshi BRdp is as

defined herein. The group may be a terminal group or a bridging group. If the group is

30 aterminal group it is bonded to the remainder of the molecule through the sulfur 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



30 herein. Preferably the cycloal kyl oxy is a
Cl- Coeycl oal kyl oxy. Exanpl es include, but are not
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30 herein. Preferably the cycloalkyloxy is a C4-Cecycloalkyloxy. Examples inciude, 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.

35 "Cycloalkenyloxy" refers to a cycloalkenyl-O- group in which the cycloalkenyl is
as defined herein. Preferably the cycloalkenyloxy is a Cq-Cecycloalkenyloxy. The
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"Heteroalkyloxy" refers to an heteroalkyl-O- group in which heteroalkyl is as
35 defined herein. Preferably the heteroalkyloxy is a C,-Csheteroalkyloxy. The group
may be a terminal group or a bridging group.
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30 remainder of the molecule through the heteroalkyl group.

"Heteroaryloxy" refers to a heteroaryl-O- group in which the heteroaryl is as
defined herein. Preferably the heteroaryloxy is a Cs-Cigheteroaryloxy. 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 oxygen atom.
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the heterocycloalkgl and a kenyI monetles 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

30 remainder of the molecule through the alkenyl group.

"Heterocycloalkylheteroalkyl" 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.
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"Sulﬂhylamino“ means an R-S(=0)-NH- group in which the R group may be
OH, alkyl, cycloalkyl, heterocycloalkyl; aryl or heteroaryl group 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 nitrogen atom.

"Sulfonyl" means an R-S(=0),- group in which the R group may be OH,
alkyl, cycloalkyl, heterocycloalkyl; aryl or heteroaryl group as defined herein. The
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C ONhea$ddp& af the Sabjdud Mattgr deseribed antelamaaver t i bl e by
hydrolysis in vivo to the parent nol ecul e. (Exanples
of ester prodrugs are those described by F.J.

20Lei nweberdditienaly,Mesrmbla (Rdssintenged toocoven &vnpre ajpigable, [sglvated as
an \afik uRSdAtdirois & theMPRUAAL. Ofhub WadH kdmlla)includes compounds

contai ning an am no group nmay be convertible by
hy da¥ing $hesindicated jsiyctite. dieluidng, athyrigiedcan wel ff e non-hydrated
exggmises of prodrugs for these and ot her 20 functi onal
groups, including am nes, are described in Prodrugs:
Chal | enges and Rewards (Parts 1 and 2); Ed V. Stell a,
25R.  Bor chahéttermMphbimperativallyRaceptablie, salts” refessyto saitd tiiat retain the
T de8eq FRIOHIGFT actt%%)?%f THE LELVRLAERENSE NedMPRUREL | BRd  include
group” neans a group that can prevent the 25 oxygen
noip@awacelaiwﬂmgccemagﬁga%a#mw griltsi angh basgt aqsiitiopsafipe Suitable
Pr GhafmiREutlc PR e8staB8 Geid MABibn SAts d1@omBawHds Yf FefMNEM) may be
when desjred.” | n one e,nbogl nent the gr_cgt ctin rOLHJ. .
s ArRARERFLIETE AR [RORBIC AR S BPBMomanis S5 Examples gl pich inorganic
30e taelae larec hyat sobivsis,esulfurios ang plessphébric acid. Appropriate organic acids may
be selected from aliphatic, cycloaliphatic, aromatic, heterocyclic carboxylic and

1%

sulfonic classes of organic acids, examples of which are formic, acetic, propionic,
succinic, glycolic, gluconic, lactic, malic, tartaric, citric, fumaric, maleic, alkyl sulfonic,
arylsulfonic. Additional information on pharmaceutically acceptable salts can be found
35  in Remington's Pharmaceutical Sciences, 19th Edition, Mack Publishing Co., Easton,
PA 1995. In the case of agents that are solids, it is understood by those skilled in the



oxygen protecting groups include acyl groups (such as

acetyl), ethers (such as nethoxy nethyl ether (MOVM,
wW®200e0¥a%y et hoxy nethyl ether (MEM, p-net hoxRCBOG2008/000379

benzyl ether (PMB), nethylthio nethyl ether, Pival oyl

(Piv), Tetrahydropyran (THP)), andsilyl et hers (such

as Trimethylsilyl (TM5)tert-basyl dinmethyl silyl

(TBDI\/B) and triisopropyl SI Iyl (TIPS). The term

“nitrogen protecting group" neans a group that can

pr en &hat thetieventt® eamRoyRdsn agenteand salls cayRyistindiffegent crvsta"me or

fu B&IZfﬁBrpFIl@ ot 'aﬁ’ %I‘ Whldh Qre 'irﬁ&d@& Qb eetthirceReomdofIAg present
can be readily renmoved when desired. In one

ew@&@tﬁeﬁf‘dﬁﬂ’f’éfﬁﬁ&f@e?ﬁng group WD 2009/ 045175
PCT/ SG2008/ 000379 46 is renpvable in the

h , t tu b
s Exanpl eq Toparig mea atmhertl Bt fRisfae SaRta R Gmpound o
mafordoela i @dthin mdlielogicdl eys’lgfh,, usuallyt byl metabolic means (e g. by hydrolysis,
PRk o‘?%xi%ﬁf?& ! | Fof & 5P BGE! Modrughif %f&%‘éﬁﬁg of formula (1)

br onbacety * ur et %ane-

gr mnlgg@myggaxmlegfgw O‘)@)’d&r WMWINF tagy/dyolyss in vivo to the parent

‘2" %{%@Mlleb%ﬁyﬂlé’)é&@%r &Q!?o)ﬂpourﬁis of formula (I) contalnlng a hydroxyI group,
nme enz

I r.b
10 4 are fer %g‘l‘??ﬁcﬁi%‘“c‘a?'gﬁtﬁél Iactatgs &ﬂrette qu %é{a%l onélrcylates

Ia,b@,hatberamhﬁmﬁ@ Fumaryds, n%l&t&sph@ﬂ@lwylb@ww&@mﬂmhoates
-di chl orobenz%/l ox%ér:lar bo

o BP Uy SNy | SPPAMBERASS oxy (B ERRGHIPhonates,
4- aihtaneﬂu@nar)dten;ycar bonyénzedewgmnmm«as;zyl oxYy c pitdjeenebylphonates,

gutfy?fz %C[ﬁa ; lgg{ersogg)c( c'%art S. ﬁs anfthfr aaxarﬁgle ﬂn e%er prfgrug of a
15yl owymamb@hgnrmula (licmtghlegquart@py groyp oaaycp&w@bvﬂmble by hydrolysis
: OW%VIOI%% Ba:%nV mBRYH&ar @!Mples?o'f (eBter prodrugs are those described by

CyEIJohE'ﬁ‘l"’alPﬁFI Qgi/g_ oxe%gr on1y81379 1987). Similarly, an acyl prodrug of a

metéhipsing |oﬂﬂﬁrﬁl|laﬁb)|06mylﬁag @ryino group may be convertible by hydrolysis
%%{%P%?f% F%%ﬁé%ﬁefr%%ﬁllg’r@@%examples of prodrugs for these and other
202 ﬂmbﬂqnlabgcduphemalnglhgammdacangIqescznb@d, in Prodrugs: Challenges and
I
Hﬂ/ |('£%%nﬁ‘§ @f Eg )‘(5‘%%? onﬁOrchfrdt M. Hageman, R.Oliyai, H. Maag
(t ﬁhcbh@tﬂw SRURgSR 498Y) et hoxycar bonyl , ‘
f 1 uor enyl nmet hoxycar bonyl ("FMXC'), 2-
(trimethylsilyl)ethoxycarbonyl, all oxycar
1-(trine Fl%/leé' | th%ﬂiﬁt,"@pg@yp e'ﬁ? '31,(95%801&%/ can prevent the
25 5 bﬁ}‘géh Svigty yéavtiid duringafultiosm \derivatisation of the protected compound and
enzy I 0
¢ FBRR AL R R At oms epbosiment e it arve
cy(sl repovgble m-thch oRysiciodicshstate by- natural metabolic processes. Examples of
gﬁéﬁb ?ﬁgbf%&%zyrlogffsy %m@%l’ %I'oﬁgp%tﬂ:ﬁl éB()SQéHIP(EIIYérs (such as

oxycar bonl

bemwm%w QﬂeﬂdN@'\é @dﬁethQXYnﬁtPP’éfpﬁ‘@H\ﬂ sther EMGM). p-methoxy
30 di BQ%V&H&IO@MB)nﬁefww&meﬁﬁ}dethém P.vblokle(PwTh&traﬁ;td@Iyran (THP)),

P'ofa}ro ﬂggt(gt&th: T r%ﬁﬁﬂﬁ/{'ﬁd\&%} tealbatygg metiy) @?Z\Lq@%) and

the..gb@méylguyomm) subsequent reaction(s) and can
sel ectively renoved as required w thout substanti aI Iy

di srupting the remai nder of
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



t he nol ecul e i ncluding any other nitrogen protecting
group(s). Further exanples of 25 these groups are

w0 owwae43im3 Greene, T. W and Wits, P. G M, PrOI/BG2008/600379
Goups in Oganic Synthesis, Second edition;
W ey-Interscience: 1991; Chapter 7; MQOme, J. F. W
(ed.), Protective Goups in O4ganic Chem stry, Plenum
Press, 1973; and Kocienski, P. J., Protecting G oups,
Second Editi on, Thei me Medi cal Pub., 2000. 30 The term
" t lireresowate irethe physiidlegieal sleteshymnatiral rastabalie peasessps.  Examples of

Hi‘ﬂéble I itréYen PRoMHIRg StblipsC it mta?eﬁé f @&l lﬁﬂ:ﬂﬁf&' fdrﬁ\kll trityl,

esired C |n| cal results, An effective anp

or

be PHEITIHS 69 ToBTACewl CPISFageslabrbHATERacay oRLCEol’ Urethane-
ef ftﬁﬁt mwkmgrgawﬁs subh by bemlokycammljlfaoszam -phényfbehyladyearbonyl,

erse, slo th

sor GPSREPSRY B tAtRenYicH-SleteR e a sy SRR omcarbony.
PCR:chiE2EEB2YIENY8arBonyl, 7 3idhiorabenzyioxycanidnybn 2+ch®cpjlevwlqa<marbonyl
IS o vari ant L

pr ot‘{;a ﬁ“%sﬁ%ingk ecbl%gg descri bZ‘d& E%@%ﬁﬁﬁe%mow >
undeamabenzylaxyearb®iyha $enitrabapzyipxyearbanyle f MY@ObQWI‘\’XYQ\T‘é‘ZO”Y‘ t-

Whipl,@xdddfodAli na(ﬁBoc?eCOf‘-@ﬁiéhvyl)-ﬁs%ptobéfy.‘éarﬁbnﬁluat @ 10dghényleth-1-
structure o %'ven ki nase’i so

10t hosYRAMY: J lrdiRheRYREP- rRYRR P b1 2Py Richr RS arbanyl. 2-(p-

bi %lﬁwmb ZQAnyédrEthBS a prot %Wlobemawxﬂcamboyms may 1-
ari s c variatjio

p0|t5"Lﬁ ‘?y8'ﬂp%fﬁ%|1nroﬁ¥‘f%%°éw tat i onscyggh%xan§|°’éy%aﬁ)8"¥;10| d 1-
Zu Insitiyaytiobexangaxysaibomyl, ) 3d d2-miethylcy¢lohexaapioxyparbenyl, 2-(4-
u t

SRR (o0 Nl Hifb AR el 2

15t r aiwmrwtphp%nﬁmowﬂﬁyxx@awgg s fupreayimathagycamepyland rMRS). 2
ha\(ﬁnieﬁﬂfszE&no&%Fboﬂ?l' se JII&B@&F@H)‘&C“ pf—(tMﬁéthﬁ&llyﬁtﬁbthJI)brop-L

BORCIEE RUCLMLC AL I IR S R L e TR

l nQﬂldhdﬁoéfhdkﬁ&esodyamemnﬂm-ﬁbﬁd(ymbﬁnyt cmrmylmetabxycarbonyl 4-

E&Mﬁg’?)g"f%{"ﬁ’g’c Ihrrt])\g}l Iglls%b%?%o():(?zga dl%ﬂyl IPgISxycarbonl}[ISand the

20NHZk¢uH2nzdym1mlsqfom¢ gropp, .anwmemylsul(pwl Mlmenylphosphme 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 other 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.

35
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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 {he term "functional
equivalent” are variants generated at the level of transcription. Many kinases
(including JAK2 and CDK2) have isoforms that arise from transcript variation. It is
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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phar maceutically acceptable salt or prodrug thereof.
wab@peimpounds of the invention. have the abi | PEYSGZH08/000379

inhibit the activity of 5 certain protein kinases.

The ability to inhibit kinase activity may be a result

of the conpounds of the invegiion acting directly and

solely on the kinase nolecule to inhibit biologica

activity. However, it is understood that the conpounds

may al so act at NHeast partially on co-f&¢tors of the

ki nase in quesLAo that are invol ved i

phosphoryl at i process. 10 The conpouﬂ$s y have

activity agai P13 protein kinases or ragnment or

a conpl ex or a fiunctional equival ent therjeof. The

conpounds may t|V|ty agai nst cerN@

serine/threigube i nases 15 such as i

f ragment -orNsonnl exNor functi onal eqUﬂvaant hereof
The i nhi®i tiJon of the-protein kln@se y be i ed
out in any“of a num of well known ways ik tfhe a
For exanple if inhib on of the protein kinaSe iy
vitrois desired a propri ate anount of the
compound of fug invention may be added to a ZQH
sol ution contaFnlng the kinase. In circunstan es wher e
it is desi N0 inhibit the activity of tNéXWnase
in a manmal [ t i nhi biti i ' ly
i nvol ves a
containing t

I'nistering the conmpound to a ma
kijnase. WD 2009/ 045175
PCT/ SG2008/M0 53 Accordi ngly the conpo pds oﬁ>the

i nventi mul ti pl e nunber of Nons
in which he%* a@ ity to ynhibit protg/;ﬁkingsesHof

t he tQ ment i ongd above—{can be utiIistuaI/.J For exanpl e
t he conpounds nmay_be_u o inhibit serine/threonine
5 protein kinases. THe cOnpounds may al so be used in
treating or preventi®y a condition in a nma | in

whi ch i nhi bi ti offHef a protei n ki nase and/ or 2factor
t hereof prev i nhibits or amelioratesy t hol ogy
or a synptonoljpgy|of the condition. The conpouhds

di scl osed have e ability to be used in th AT eat ment
of

: N N\ N™ X N\
= | > | >
NH2 NH2
NKN N/gN
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10 proliferative disorders. An exanple of such a
di sorder is cancer. It is anticipated that the

w@orpoesids will have the ability to treat bot hPGDBGZI08/000379
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15
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and liquid tunors. In some enbodinents the cancers
that may be treated by conpounds of the present

i nvention include solid tunbogzs and hemat ol ogi ca
cancers. 15 As used herein, the term"cancer" is a
general termintended to enconpass the vast nunber of
condi tions that 2 characterized by uncont ¥12 ed
abnormal growth~of cells. It is anticipatﬁeLﬁrat t he
conmpounds of the ifhvention will be useful jn

vari ous cancer cluding but not limted one
cancers, brain and CNS tunours, Dbreast canciers,
col orectal cang ,f%pdocrine cancers incl \
adr enocor tical |/20 Jcarci noma, pancreatig caticer >—
pituitarw/EENcenq t yroi d cancer, paqé%h r ol cer

t hynus cgpcer, gastrepintestinal canceys,’ Liver er

extra hepatic bile ucb cancer, gastrointestinal
carcinoid tunougy, 9 bl adder cancer, genitgyrinary
cancers, gynae¢o foglcal cancers, head and neék

cancers, |eukmniag, myel onas, henatologlc =N
di sorders, | unl ncers, |ynphomas, eye ca s, skin
cancers, soft ti ssue sarcomms, adult soft tissue

sarcoma, Kaposi '\ Sigr co urinary systemN

Exenpl ary canter s th y be treated Bbf
this i nanN i ude Hematol ogic c r

nmyel oprol i ferat Nve | sorders (idi opatﬁ

myel of i BPast's, pol them a vera, essentla

t hr ombocyt hem a, chronlc I0|d Ieuken1h% nyel oi d
met apl as P52 PRasmaeRUtically $Atos PIOd[HadRETE! acut e

| ynphocytic | eukem a, acut e er yt hrobl asti c | eukem a,

Hodgki n' d Non d

ac u? eI [|1_ i@‘?lﬂ WB?H{'&% g%we'?%’l "S%%%g ?cabg')g' 1é’r '"L'Xmﬁeogaw'ty of
pl aentain padtdin KinasesdeThe alhility toy inhibit| kinase lastinity mayatpmgueg:lt of the
Sal5RB8undt S0 ATBnRAG n?otﬁ(eefféddfs%'éw br/fhe RREEH mbieBie FAnnibvt

EﬁgrlaSIS an tenosi s 8@naeco 0gl € cance
sublelogisabacivity Howevsrnibivainderstoad tha &ﬁ@e?u"démua&sz@d at least

CaBSﬁlEHy \GAJicB A cters dotv Uhe/ kifeRBC & , qURBELENTREALI @le involved in the
asj a; WD 2009/ 045175 PCT/ 5(32008/ 000379 54

gan‘?%hﬂ’ty@g?'T P8FeSEr act cancer such as col orect al

carci noma, polyps, liver cancer, gastric cancer,

pancr eat 'TR% Saﬂgo%rndss ?%&, éaﬁcﬁig@ agcqir!lg ﬁga;})rb’t{el Wa}éeﬁt S fragment

cancer suc rena
camcacomplex Waaﬁan@load@euiveiama@reofur ethral cancer,
penil e cancer; skin cancer such as nelanona brain
tunmour such as glioblastom, 5 neuroblasto

ast rocyt dha con@wrpg§ maAYdhave ,agql\ﬁy ﬁg@mlgcpq@wasbenne/threomne kinases
medudH £hPOR QN E fragriiBitiod taMifisx ordaihdtionyl equivalent thereof.

ol i godendrogl i oma; head and neck cancer such as
The inhibition of the protein kinase may be carried out in any of a number of
well known ways in the art. For example if inhibition of the protein kinase in vitro is
desired an appropriate amount of the compound of the invention may be added to a
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.



nasopharyngeal carcinoma, |aryngeal carcinong,
respiratory tract cancer such as |ung carcinom

W@ MNBSG12hd SCLC), nesothelioma; eye di sease SRECHS@»08/000379
retinobl ast oma; nuscul o- skel eton di seases such as
ost eosar coma, mnuscul oskel el etal 10 neopl asm Squanous
cell carcinoma and fibroid tusdur. Conpounds of this
invention nay also be used to treat pre-cancer
conditions or hyperplasia including famlia
adenonat ous pol yposi s, col onic adenomat ous pol yps,

myel oi d dysRébi tihe SSMISVIRES btthe wﬂl)éﬁtiﬂnaﬁéﬁflncﬁadﬁmt&td mudhber of

h pl |
, xggé%ﬁ?qsnlﬁg] \\r/vmlaph theis ﬁB L\glt%lnﬁ{g\é h?ogqlln '{‘JK%{S 29? *ha typ\éarﬁentloned above

hy pex Dé atlisad. paérahmphette abmpbitdb ataybe, usad ta inhibit sdsiedimdonine
sol ar. I at osi seborrh | e kerat Qsi
Sk eP%PE%’ég‘g{}?ﬁﬁ%nzrhe ?ompgun agna%lslaomgg 4 chqr?ﬁretatu%% or preventing a
c onwmltmdlsn afmantreali lm%whumimltnnl of motemémﬁsemdbt eafacionthereof
BFHVQHE Qﬁhl&{s dr AleSPERE Ap4tHdlo é? 3§§§yn96toﬂbl§&ﬁ§f@ﬁe condition.
support et excessive neovaScul arisation.” D seases
t hat have been attributed with sone degree of 20

aut IOI MRS cBinpEUNAS Ydiscised hh@f/e ith abiltg toajeNGdeddinCiak treatment of
i nfl apmat o

ry and neovas ation res

10} neTFAVE HORPE: 15y PRI A o5 et 5 ERBE S Slipated that
di gecinisduads mnmphaé it Iottrea,t béthidsalid rdng lijuidetamers. in some
aga I ob lin r
al Fgl})a&&nen éléepﬁa t%q n?ar}%eqpe%fegsd I‘Qt:gm?hlllrﬁ({stgaf the rﬁg‘elenﬁﬁventlon
al opkide soliktemprs, ansllhepletﬂmwgmnmrs aneryt hr opI asi a,
ankyl osi ng spondylitis, antiphospholipid antibody

- syndrone, aortitis 25 syndrone, aplastic anem a
15at opi ¢ A8ued heres, thefeph HeANGR i@ 98Nsral term jntended to encompass

auir@ VESURAEnte BﬁédnHItnSns Ml &6 ERArACeRRM WTUnt:dwﬂroIl&BéﬁDmrmal growth
Basedo te% sease

br Bﬁﬁ‘%‘?allt '%gretﬁwg heemp%n%,?‘fjf] Wgentleg lwﬁF%e useful in treating
di vexiws, caﬂ:mgﬁtclud@gstnﬁmet lirgitedotoi bone caheensyetrain yand CNS tumours,

AN Q:%%é?sg B&L%Q@chﬁ&wyenogwﬁeg “cahé Slﬁclﬂ(ﬁﬁr@‘yd%comcal

de
Cogans or nea, com ca
20Co>cgrz§m|an'@ panagatic naneer| EItU'@?(E@r‘C@r dhysejd CaE?%hP@’éthYFO'd cancer,

di $EARR cahttr BEHRALiAteSHMI Bé’rﬁ:ﬁis' Lider &H&é}néﬂkéshe-ﬁah&ﬁldduct cancer,
| ynphoma, dermatiti s ergl‘ir rema

e BHBTTGR arcngics Gal PlREeR 59nORy sgitupingy cancers
Sywrﬁawelogudadstdaacd‘rsa Iegdt haid ahéck caanberag, leakergiant qoyelomas,

ﬂng@&qg"a‘ & girldgrgg\hlaélr y Sl )ém[gho as eg l 5%%@:‘5' Elﬁn cancers, soft

2ssy|t|smmrrearcémaﬁr ocaduitgseft tiesle; tsarspmgegamal@rﬁrcoma urinary system
perphipoi d, gl omerul onephritis, 35 Goodpasture's
syndr one, graft ver sus- host di sease, Gaves' disease,
Quillain-Barre Syndrone, Hashinoto's disease,

2883}) loﬁle&%M /ga&%%rgg?gggmg?g&r peitee ﬁk« edoripotinds, (l)f\/’ﬁs_ invention
IC S| s, vUu rij. )
C S Slude HomaIRiegS GaRpeis U B VSO BHPER Fiotele” lidepatni

30t hingyetofibrpbio p guolycythgraiap wees, esseht@aimthtambocitbemia, chronic myeloid
di ?euﬂgr% i), r@e\f@é %’lap?asg' BRIt ’m%%%%béﬁl 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 and hyperproliferative conditions

35 such as psoriasis and restenosis; gynaecologic cancer such as breast carcinoma,
ovarian cancer, cervical cancer, vaginal and vulva cancer, endometrial hyperplasia;



kerat oconjunctivitis, Lanbert-Eaton syndrone,

| eukoderma vul garis, |ichen planus, |ichen sclerosus,
wao.00e/0¢i13%ase, |inear |gA disease, macul ar PCT/SG2008/000379

degeneration, 5 negal oblastic anem a, Meniere's

di sease, Modoren's ul cer, Micha-Habermann di sease,
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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 bioavailable. One skilled in the art of

preparing formulations can readily select the proper form and mode of administration
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Conveniently, in the kits, single dosages can be provided in sterile vials so that the
physician can employ the vials directly, where the vials will have the desired amount
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30  written materials such as instructions for use, or a notice in the form prescribed by a
governmental agency regulating the manufacture, use or sale of pharmaceuticals or
biological products, which notice reflects approval by the agency of manufacture, use

or sale for human administration.

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.
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e preparation of particular
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the foll B\%lﬁé’s in@n’f ﬁﬂfé'nf%sthek%gl cbiifosiohd 4 al¥d iln’:lude adjuvants such

recogni ze t hem cal reactions describ
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t h@eM@hih@HgerRsIDOdi ments. For exanple, the synthesis
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performed 25 by nodifications apparent to those
skil | ed Sosgemsions,tin additpn toythepgive ppinpouridy, paypcantain sgspending

I mag Jt% Eé,rk}ﬁr g[a%ﬂ)es eh%&g@%%l@grﬁ Qo&{gﬁego?&%y&ﬁghﬁe sorbitol and
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be Tound in T.W G eene's Protective Groups in

Organic Synthesis, 3 d Edition, John Wley & Sons,
1991. A Dehi’pahhéf@fyn rect"all‘tRIVagiﬁaGtininWafB@ ate preff@rstely suppositories
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and there ore meltin the rectum or vaginal cavnty 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
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representative procedure i s shown in schene 1.
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car onat e. ternatively, an al cohol may be reacted
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phosphi nex greférrad dasddeal b&@ raRMfom abéU OaBI to 300 mg per kilogram
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mg per kilogram of body weight per day, more preferably from 0.2 to 80 mg per
kilogram of body weight per day, even more preferably 0.2 to 50 mg per kilogram of
body weight per day. A suitable dose can be administered in multiple sub-doses per

day.

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
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
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 T.W. Greene's Protective Groups in
Organic Synthesis, 3™ Edition, John Wiley & Sons, 1991. Alternatively, other reactions
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 'or prepared

according to techniques known in the art.



Sby

carried out at the 9 position of the dichloropurine.
Copper catal ysed couplings of this 20 type have been
waele®ensiesl by Gundersen et al. in Tetrahedron REI/S&2088/000379
2003, 44, 3359- 3362. Subsequent pall adi um catal ysed
coupling of 2 with a suitable aryl boronic acid or

ester then delivers internedi@te 3 (Collect. Czech.

Chem Commun. 2002, 67, 325). Addition of norpholine

can then be carried out at el evated tenperature, in a
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As shown initial reaction of 2,6-dichloropurine 6r its 8 derivative with an alkyl
halide results in alkylation predominately at the 9 position (Tetrahedron Letters 1995,
36, 11, 1945). A typical procedure uses an alkyl bromide in the presence of a suitable
base such as potassium carbonate. Alternatively, an alcohol 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 similar alkylation. N-arylation may also be
carried out at the 9 position of the dichloropurine. Copper catalysed couplings of this
type have been described by Gundersen et al. in Tetrahedron Letters 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
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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.
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[imtations thereto. Additional conpounds, other than

]tchf’f’e dewagh%@nheé%at@xprﬂqsm epar 8dows CREm!, a8, 2923 (1978)]

W n ri

Owas? con cteg %glng Eel\ﬁerck-grade ﬁash 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
MHz, and "*C-NMR spectra was recorded operating at 100 MHz. NMR spectra were
obtained as CDCIl; solutions (reported in ppm), using chloroform as the reference
standard (7.27 ppm and 77.00 ppm) or CD;OD (3.4 and 4.8 ppm and 49.3 ppm), or an
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thereof. Schene 3 depicts three variations on the
WO koee4arep procedure in which 15 different cPeiBG20081800379
are used in the first step so as to introduce diverse
substituents at the 9-position of the purine
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Cl aNtH¥ 9 Nosition 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
benzyl halide) or a heteroarylalkyl halide to introduce an aryl or heteroaryl substituted
methyl group at the 9 position, an alcohol (to introduce a di-substituted methyl group
30 at the 9 position) or an aryl or heteroaryl boronic acid (to introduce an aryl or

heteroaryl group directly.

35
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(Conpound 1) Synthesis of

2,6-Dichloro-9-(2,6-difluoro-benzyl)-9Hpurine d d

N NN\ 10 N~ F C NHO NeF 10 To a stirred

sol ution of 2,6-dichloropurine (5. .3mmol) in 10m

anhydrous DMSO at roomtenperature was added

anBghieroed pot assi um carbonate (6.34mmol) and 2, 6-

di fl uor obenzyl brom de (6.34mmopl ). The reaction m xture

was maintained at this tenperature for 20 hrs. The

reaction can be nonitored usfng either TLC or LC/ MB.
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5 Example 1 (Compound 1)
Synthesis of 2,6-Dichloro-9-(2,6-difluoro-benzyl)-9H-purine
cl Ci
NN N™S N\
)I\ = \> — )|\ ~ > R
c” >N N c” N~ N
H
F
10 To a stirred solution of 2,6-dichloropurine (5.3mmol) in 10ml anhydrous DMSO

at room temperature was added anhydrous potassium carbonate (6.34mmol) and 2,6-
difluorobenzylbromide (6.34mmol). The reaction mixture was maintained at this
temperature for 20 hrs. The reaction can be monitored using either TLC or LC/MS.
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A solution of 2,6-dichloro-9-(2,6-difluoro-benzyl)-9H-purine (1.59mmol), 5-
(4,4,5,5-tetremethyl-[1,3,2]dioxaborolan-2-ylamine (1.59mmol) and 1,1-
bis(diphenylphosphino) ferrocene palladium (ll) chloride, complexed with
dichloromethane (0.15mmol), was taken up in a mixture of peroxide free dioxane
(40ml) and added 2M aqueous solution of sodium carbonate (6.4mmol). The reaction
mix was degassed and purged with nitrogen. This reaction 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.

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 combined ethyl acetate layers were washed
once with brine solution (25ml). The organics were dried over sodium sulfate and the
solvents removed under vacuum to give 5-[2-chloro-(2,6-difluoro-benzyl)-9H-purin-6-

yl]-pyrimidin-2-ylamine in 60% yield.
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m ) was added norpholine (3.5mmol). The reaction m X
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dr op-w se

5 ¢ | yazi dodi car boxyl :
room t enper e ®er \a period 01‘(&% ' s. 'Whe
reaction m xture was red at roonltenperatur or
24 hrs. The reaction rmnitor%d/gy TLC or L
The reaction m xturg’was poured in to a 25 be

containing ice-cold water. Extraction of the Bqueous
| ayer, using 3x100m WO 2009/045175 PCT/ SG2008/ 000379

S? 882:1'00%1 sgrutlc% *Bf' 5-?%85%5 EZHS ?EI %@F&a@% &frH%e-YIL%?mldm -2-
( ma@@%(éﬂ a:ynmoaareume@wnl acqtaide (Eumi) wah @ﬂdedgmamh@we (3.5mmol).

£0 }é g/él:hontrﬁlxg\}a\é%egé@ onCRilbafh mARBRAEAEt 942°CFor¥i2R! Ghefreaction
0

nt he
5- was gwpitesed Jar-the abgenre obihe Hdrichlom-(2i6rditiare-hengy ! OH-Ryrin 6-yil-
M B@imi§in2-ydnine,Cby 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: 9.48(s,2H); 8.29(s,1H); 7.45(m,2H); 7.31(s,2H);
7.14(t,1H); 5.42(s,2H); 3.75(m,4H); 3.67(m,4H). m/z: 425.27 [MH]".

Example 2 (Compound 2)
Synthesis of 9-sec-butyl-2,6-dichloro-9H-purine

A N
A0 — O
c N N c” >N° N

2,6-dichloropurine (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 stirred at room temperature for 24 hrs. The
reaction is monitored by TLC or LC/MS. The reaction mixture was poured in to a
beaker containing ice-cold water. Extraction of the aqueous layer, using 3x100ml



W®2(04/045135 5- tetrenethyl -[ 1, 3, 2] di oxabor ol an- 2rg1/8G2008000379

NNN C NNOC NN Asolution of
9-sec-butyl -2, 6-di chl oro-9H puri ne(1. 59mmol ),

(1.59mmmol ) and 1,1 - 10 bi s(di phenyl phosphi no)

ferrocene palladium (l11) chloride, conplexed with
di chl or onet hane (0. 15mvl) wewe taken up in a m xture
of peroxide free dioxane (40nml) and added 2M aqueous
solution of sodium carbonate (6.4mmol). The reaction

mi pottimss dbghy seelaten dffgrdedythe aniderpraduct.ogbia wastugfied on the silica
re ) bl; i . .
36} b&ﬁ‘mm(z& 5% glpgrgce‘isﬁt? ||5|_ StrQBurR2the?! fralidhtelution), t% give the

mai-nt al ned 0C 1 ,, 1he reaction Was nonitore
by desiredsompeundya a yiel ¢fiS9ampear ance of the starting

PUISyRthesi 6F 5-@a%tibatylZiotiloro®HiPrit-691) gy rinfidin@oyTamine
tenperature and the solvents renoved under reduced

Spressure. The residue was taken up in ethyl acetate
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and water. The organic phase was separaldgd and the
aqueous | ayer further extracted with 3x m
portions of ethyl, acetate. The organic | e dried
over sodiumsul f%te and the 20 sol vent ved under
vacuumto givey Nec- butyl -2-chl oro-9H purin-6-yl) -
pyrinidin-2-ylanne i 60%yi&ld. 25 N

2009/ 045175 ® 8/ 000379 69 Synt hiesi,

5-(9-sec-buty|-2-rmr}}hol/|n-4-yl-9l—l-m| I NG- W) -pyrinmid
in-2-ylamine ~2 ~ N~N2 NN NN\ INII)%\/C/:I N N
NNN Q5

A solution of 9-sec-butyl-2,6-dichloro-9H-purine(1.59mmol), 5-(4,4,5,5-

tetremethyl-[1,3,2]dioxaborolan-2-ylamine (1.59mmol) and

bis(diphenylphosphino) ferrocene palladium (ll) chloride, complexed with

dichloromethane (0.15mmol) were taken up in a mixture of peroxide free dioxane
(40ml) and added 2M aqueous solution of sodium carbonate (6.4mmol). The reaction
mix was degassed and purged with nitrogen. This reaction mix was then stirred on an
oil bath maintained at 80°C for 3h. The reaction was monitored by LC/MS for the
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
solvents removed under vacuum to give 5-(9-sec-butyl-2-chloro-9H-purin-6-yl)-

pyrimidin-2-ylamine in 60% yield.



To a solution of
5-(9-sec-butyl -2-chloro-9H purin-6-yl)-pyrimdin-2-yla

WOrR008/045115 12nmol ) in di net hyl acetanmi de (18 m PCTEG2008/000379
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15

added norpholine (3.5mmol). The reaction mx was
heated on an oil bath maintained at 94C for 12h. The
reaction was nonitored for tigg absence of the give
5-(9-sec-butyl-2-chloro-9H purin-6-yl)-pyrimdin 10
2-ylam ne, by LCGMS. The crude material was directly
Ioaded onto a preparative HPLC columm and purified by

o &“ﬁﬁgﬁnﬁ@*ﬁw‘g&b&?‘m fybﬁhﬁ ﬁ@ﬁwmch Yugranmm.h -yRimine

7.28(s,2H); 4.5(m2H); 3.8(m4H); 370(m4H)
2.0(mIH; 1.9(mH,H; 1.6(d,3H); 0.79(t,3H). m z:
355.45 [ VH] +. 1§\Exarrpl e 3 (Conpound 27) NBnt hesi s of
2,6-Dichloro-N'mMNolyl-9Hpurine € d *L,, NNN N
a NHOC NNROZ2,6-Dchloropurine (1. ), mTolyl
boronic acid (4. CnnDI), anhydr ous cupri cetate
(1.32mmol ), 4A sul ar sie®s (1

[1, 10]-Phenant%ro| in® (2. 64mmol ) |n 25

anhydrous dg hane were stlrred t rlooiy
tenperature I1n a rou bthmdf action
m xture was stirred at room tenperp \e/te and ored
by TLC, LC-MS. Reaction was conpl € after 2 The
mol ecul ar sieves and 25 inorganic materi al mere

e 3B WAL bR LSRR B TR
Washeﬂ'nmbl) ln dipdtavh @atetaide (38 mij) wasl adderh morholier .5mmol). The

urb g6 drdmgtngsl Red U &'ﬁ; gghﬁﬁmneg%éﬂ@ ?r %'FHCe rb&t&ion was

deS|re conpo as a so
Sy mdnitered fasfthe absence of the give 5-(9-sec-butyl-2-chloro-9 purln-6-yl) pyrimidin-

S5- szléﬁihé’rﬂr ché Olyk -PlidePHbieRalbwad )in'eR:W] iddded onto a preparatlve

?HF}LC_ g)rlrl}n?neand FI)\LIll_l"fzﬁed It}ly Ic\:lhrogatograpgy to get tl’llel tltleacompoun(ﬂn 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: 355.45 [MH]".

Example 3 (Compound 27)
Synthesis of 2,6-Dichloro-9-m-tolyl-9H-purine

XN N
0y - DS
c” N N c” >N N

20 2,6-Dichloropurine (1.3mmol), m-Tolyl boronic acid (4.0mmol), anhydrous cupric

acetate (1.32mmol), 4A molecular sieves (1g) [1,10]-Phenanthroline (2.64mmol) in 25
ml of anhydrous dichloromethane were stirred at room temperature in a round
bottomed flask. The reaction mixture was stirred 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



2,6-Dichloro-9-mtolyl-9H purine (0.182mmol ),
5-(4,4,5,5-tetrenethyl -[1, 3,2] di oxaborol an-2-yl am ne

W@ 2002821l ) and 1, 1' - bi s(di phenyl phosphi no) fRCT/SGENE000379

10 palladium (I1) chloride, conplexed with

di chi oronet hane (0.018mvl) were taken up in a

m xture of peroxide free di oxgoe (40nl) and added 2M
aqueous sol ution of sodium carbonate (0.730muvl). The

reaction mx was degassed and purged with nitrogen.
Thithoroughlyt waﬁhemmﬂ"\/\mgth@ﬁén THhei eqrekineshorganies welgapyiified by flash
Moo Etd 50% of the debiféy EdpifolihdBs ¥8SlidMRiz:: (276 9d [MH]+.
by CLC/ I\a}IS or t(ﬁg di sz;ppear aence of the starting puri ne[ ]
15 The reaction m xture was cooled to roomtenperature

an@yhthesBuOn5Q2ichidreamaclyl-9Hparin/eay)pyinidinesgkamine The
residue was taken up in ethyl acetate and water. The

5organi c phase was separated and the aqueous | ayer
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further extracted with 3x100 m  portio
acetate. The organics were dried over
and the solvents renoved under vacuum to'|give
5- (2-chl oro-9-mitol yl - 9H puri n- 6-yl ) - pyrgin
2-yl-amne. ThysX e material vvastakndlrectlyto
the next step W thout further  purifi
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5- (2- nor phol i n- 4-yl - t ol yl - 9H pucin-6FyI'N- pyri mi di n

-2-yl-amne 2 2 N~N N4 NIN INI a N~ N
> NNN 5 To a sol on of
5-(2-chloro-9-mtolyl-9H purin-6-yl)-pyrim - 2-yl -

ine (O. 182nnn|nnn|) in dinethyl acetan1de (4 n1) mas
added nor pholine reacti

(0
heat ed 8- EH?P'WPT9"BA‘?'H %Mws. ﬁ%éxB%mm@hcf'f(M S iempiayH1.3.2
I e AfkhistiolaMRS)|afiny t@f Bimhl) tdha abssrEhehylpHdepighs)e ferrocene

10y PRI <ioPichiiensh Fih Shernstuap 2 otarnp) apers fken up

di freat mixture af @droside dree dipxappaf@ami)vandHiided agueaasdsolution of
PULL AL Lal¥onGfy @ BbAHAP Mhe! Ra8hohCmix Wast ddgabsedCaMPHed with

nitrogen. This reaction mix was then stirred on an oil bath maintained at 40°C for 2h.

The reaction was monitored by LC/MS for the 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
solvents removed under vacuum to give 5-(2-chloro-9-m-tolyl-9H-purin-6-yl)-pyrimidin-
2-yl-amine. This crude material was taken directly to the next step without further

purification.



mz: 389.2 [MH +. Exanple 4 (Conpound 33) 15 Synthesis
of
W@ 200pB45125 Ami no- pyri m di n-5-yl ) - 2- nor phol i n- 4-RCE/PGR008/000379
9-yl]- pyrrolidin
-1-yl }-(5-nmet hyl -t hi ophen-2-yl)-nethanone 2 N -12 N N
NN 1 IHOOC-~~ S N N NN\I>> NNNNNNS NHN ~
O 20
{3-[6-(2-Am no-pyrimdin-5-yl)-2-norpholin-4-yl-purin-
9-yl]- pyrrolidin 1-yl}-(5-
§|}¥| SHQ0nSrphblinAR4 b@i‘ﬂ-ﬂﬁﬁ Wﬁuﬂ-ﬁ%fﬁﬂlﬂlﬂiﬂm Jikitnine
cor spondlng Boc protected npound
(3-[6-(2-am no-pyrimdi n-5- yI) 2 nmor phol i n-4-yl - purin-
9-yl]-pyrrolidiNgy 1 WO 2009/ 045175 PCT/ SG2008/ 000379
72 carboxylic gbjd tert-butyl ester) usi Nyra standard
deprotection Mrothcol. This internediate was in turn
prepared usin e sanme three step pro duNe enpl oyed
in the synthes]s of
5-(9-sec-buty,

phol i A-4®yI - 9H puri n- 6 yI) pyrimd
i n-2-yl am ne |(corrpb>und 2) starting fr
commer ci al gy | e Boc protected ’ggno

hydr oxy- pyrrolidi ne}l- car boxylic Frc’\qh Nt vl
ester. Toasoluti WH
5- (2- nor phol i n- 4-yl pytrolidi n-%- - 9H pur -yl )-p

yrimdin-2- ylamne (37 ng, 0.08 mml) in S

added 5- nethyl-thlophene 2-carboxylic acid (15 nyg,

50.104 mol, 1.3 eq), EDC (20 ng, 0.104 mmol, 1.3 eq),

HOBt (14’orr@, s@]n.mczl 1»0 Pridhlora-93n-talyl-Shtpbrin- 6-y|)-pyr|m|d|n 2y| -amine

dii §qg§rg,mg|m43y,},aa]}ngﬁg Q%ta%ln? ?; Fr@‘lwmhdedznﬁrd%ﬂne (O%nmol).

was stirre

a STha derstion mix waschastsd ary &n @kaalmaitAnediat S6-Grior iNet Hyp reaction
ac&fzat monildted GeMTimd1@BséNcaast thel giver 5-(2MEHIGrofgrmitdIE9H-purin-6-yl)-

washed with br.ine fore drying over. Na2SO4. Th
10 ISR AU o EENS- Ty i SRR MR eply Baded onto a
preparative HPLC column and purified by chromatography to give the titile compound.
m/z: 389.2 [MH]".

Example 4 (Compound 33)
15  Synthesis of {3-[6-(2-Amino-pyrimidin-5-yl)-2-morpholin-4-yl-purin-9-yl]-
pyrrolidin -1-yl}-(5-methyl-thiophen-2-yl)-methanone

X
NH
A NN
NN L
SR

HOOC g

N

NN > '/N\>
LD NN

20 {3-[6-(2-Amino-pyrimidin-5-yl)-2-morpholin-4-yl-purin-9-yl]-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-9-yl]-pyrrolidine-1-



afford the title compound as yellow solid (14.4 np).
15 1H NWR, CDC13: 9.74 (2 H, s), 7.80 (1 H s), 7.39
W@ 249/063175 6. 77 (1 H, d, J = 3.3), 5.19 - 5.13 ¥AT/6{:2008/000379
4.33 (1 H bs),4.24 - 4.19 (1 H m, 4.09 - 4.04 (1
H m, 4.00 (1 H bs), 3.87- 3.79 (84 n), 2.61 -
2.56 (2H, m, 2.52 (3H, s). niyz: 492 [ MH +. Exanple 5
(Conpound 40) 20 Synt hesis of
5- (8- Bronp- 9-sec- butyl - 2- nor phol i n-4-yl - 9H puri n- 6-yl
- pyaibokylic naci@ - pitdriyheeshgrp usiAg  aNsjandard Ndepratectiqn ) profpcs).  This
J NﬁrglarNed% \@ﬁ iNQurd p?@da‘r'éd @din 4gf){he same three ste g procedure emplcgfed in

i nie Ssggthﬁ'%m?f;] é-(g?erO'GHgl 2- momlﬂ;ﬂ-y ul-?#p&r%%ylbpyrmx/ din-2-ylamine
;? |(é§fnﬁfoﬁﬁdr2) M@ﬁngﬂﬁ&ﬁ‘ %ééﬁh&cnb@&ivaﬂéﬁ’é)m profécted Iﬁl’ﬁgio%alcohol 3-
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yyfl als_lﬁggo Mt&”{f ven m"q's{yeléag’ @g}df tylvﬁfpacet 26)%““"" 2
hexamie B8 rrcmpnoﬁenmolh@ RME |Waé@ddeﬂ”r§-0\§>ﬂwl ihwpberyai &Frafbeyylic acid
49{@%.9%(&1@4%]% 1R B AEIE QAPrhd 0. RiaTnm6R 9 3&{(H AR38114 M3, 0.104
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105.- 09'0‘3!61}3 & ¢nd disoprapyiethylaminen(3d| Hin 0¢ﬂ8§|mlgq>J|L Barqq)r 'Bheymlxture
?\I R\Ibéﬁllsﬁrﬁlﬁ BtSO?CyfbrﬂTB Ae. TNéh NERCONwas- adtiddNaindNh&l mixiareNexivacted

[ution of . . .
5. (uisepeing. et s FsBilef BB e rere fuioar wishgd ity bine
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di ox dded
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15 ThéH MMR &D_CIsA@sNH'édxt &H 788 (Abbal 763948H Lﬁitﬁ T7 (1H, gnb= 3.3), 5.19 -
Se%' 1%Ct1i-|um? 4. :?@(Q\jl'awﬁ? Q&é?ﬁ&@Hdeémen(dm%ya@gqm b s),
C. Wwas to si due
et A O S R S T
wat er, brine and then dried over Na2SO4.
Example 5 (Compound 40)
20 Synthesis of 5-(8-Bromo-9-sec-butyl-2-morpholin-4-yl-9H- purm-s-yl)-pynmldm-

2-ylamine
1o &
NN ’ NN
' A | o
——

NX—N NTXx—N

\ \
BN ] DBr

To a solution of 5-(9-sec-Butyl-2-morpholin-4-yl-9H-purin-6-yi)-pyrimidin-2-
25  ylamine, (200mg, 0.57mmol) in 15ml of chloroform, was added slowly NBS, (120mg,
' 0.68mmol) at a temperature of 5C. 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-y1-9H-purin-6-yl)-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).



The sol vent was renoved and the crude m xture was
subjected to flash chromatography to obtain
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)- pyrimdin-2-ylamne 8ng in a yield of 47% 1H NWVR,

MeQOD: 9.45(s,2H); 4.55(m 1H); 15 3.87(m 4H);

3.80(s,4H); 2.69(s,3H); 2.43(@1H); 2.02(m 1H);

1.71(d,3H); 0.86(t,3H). mz: 369.22 [MH +. The

conpounds outlined in Table | were synthesized

f(r)]I | owi ng the procedures outlined above or variations

t 1 rp ﬁ H_' . . TR
el B B SorBy Do P 63 pyrimidin
PCPYRDIMES/ 000379 74 Table | Synthesi sed conpounds

Cnpd Structure 1 NHBVR MS(Mtl No 1 NH2 ( d6) 8
9.48(s, 2H); 425)\7 NN 8. 29(s 1H); 7.45 2H) ;

7.31(s, 2H); 7.0M(EN 1 H; 5.42(s, 2H) ;N3 H(m 4H);
3.67(m 4H). N NF Q 12 NH2 (
9.52(s, 2H); 355.45 Nj,-1 N 27(s,
2H); 4.5(m 2H),

H; 1.9(m 1 H)N

To a solution of 5-(8-Bromo-9-sec-butyl-2-morpholin-4-yl-9H-purin-6-yl)-
pyrimidin-2-ylamine, (20mg, 0.046mmol), Pd(dppf)Cl;, (3mg, 8%mmol) in 3ml of
anhydrous dioxane, was added slowly dimethyl zinc (230ul, 1.0M in heptane solution).
The mixture was heated to about 65T until in the s ealed tube. MeOH was added
dropwise and solvents were removed in vacuo. EtOAc 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);
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).
m/z: 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

materials used.



3 NH2 (DVMSO-d6) 8 9.52(s, 2H); 353.40 NN 8.27(s, 1H);

7.28(s, 2H); 4.01(m 2H); 3.8(m 4H); 3.70(m 4H),
wa@fmeys1is H)y; 0.54(m 2H); 0.52(m 2H). N N PCINSGR00§X00379

4 NN (CDCI3) 8 10.0(s, 2H); 374.32 9.4(s, 1 H);

7.9(s, 1 H,; 7.45-7.35(m 5H); 5.4(s, 2H); 3.9(m

4H); 3.8(m N N> 4H). N N Nf4 WO 2009/ 045175

PCT/ S&008/ 000379 75 d‘rpd Structure 1 H NMR M5( Mrl

No) 5 NH2 ( DVSO- d6) 5 9.54(s, 2 H); 413.41 NN
8.27(s, 1H); 7.28(s, 2H); 4.6(m 2H); 3.8(m 4H);
Telelm1sm)thesbs@5(qﬁpozms 1.55(d, 3H); 0.9(s, 9H. N
N N OJGNN(DI\/RO—(‘IGLRQQ?(c‘ 2H) - 340._50
9. BGmed 1 Stpuctue 50(s, 1 Hy; 4. 5(MHNMR: 3. 9(m 4H)|;MS(M+1
3. chlm AH): 2.0(m 1 H: NN2.9m 1H: 1.6(d, 3H
I NIN-0.]79(t, 3HNH2QJ (DMSO-d6) § 9.48(s, 2H); | 425.27
g 8.29(s, 1H); 7.45(m, 2H);
N| N 7.31(s, 2H); 7.14(t, 1H);
_ 5.42(s, 2H); 3.75(m, 4H);
3.67(m, 4H).
N N\>
N | N K
o
F
2 NH; (DMSO-d6) 8 9.52(s, 2H); | 355.45
P 8.27(s, 1H); 7.28(s, 2H);
N| N 4.5(m, 2H); 3.8(m, 4H);
_ 3.70(m, 4H); 2.0(m, 1H);
1.9(m, 1H); 1.6(d, 3H);
NTSN 0.79(t, 3H).
& N N> |
NN
S~
3 NH; (DMSO-d6) & 9.52(s, 2H); | 353.40
A 8.27(s, 1H); 7.28(s, 2H):
NN 4.01(m, 2H); 3.8(m, 4H);
_ 3.70(m, 4H), 1.3(m, 1H);
0.54(m, 2H); 0.52(m, 2H).
N
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4 NN (CDCl) § 10.0(s, 2H); 374.32
| P 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,
N 4H).
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7 NH2 (MeOD) 8 9.28 (s, 2H), 367 INNS8.08 (s, 1 H),
5.03 (m 1 H), 4.34 (m 4H), 3.85 (m 4H), 2.30 (m
WQ@R09/02188 (m 4H), 1.85 (m 2H). N N ~N N NPCTEGB08/000379

NH2 (DVBO d6) 8 8.74(s, 1 H): 385.46 8.4(s, 1 H);

7.6(bs, 2H): NN 4.5(m 1H); 4.0(s, 3H; O 3.8(m

4H); 3. 7(m 4H); 2.0(m 1H);74.9(m 1H); N M 1.6(d,
3H); 0.79(t, 3H). [IN NN Q W 2009/ 045175

PCT/ SG2008/ 000379 76 Cnpd Structure 1 H NVR NM5(Mrl

No[ ©mpd ( D\SEOcmEs 8 9. 54(s, 2H); 408:N0@R NN 8. 45(s, | MS(M+1
1HNo7.42-7.22(m 5H); 5.8(m 1 k); 3.8(m 4H); )
3. g Ay 2 O(ONH, 3H - N = N N s 6y 5 953, N 413.41
( DMBO- d6)| S 9. 53@ 2H); 367.46 é %H)#Ms 2.7;) (s,
2H); N N|3. se(an W) ; 3. 78(m Ath;6(m 2H)2$.Bim, AH);;
1.b2(d, 3H); 1.5 1 H; 0. 7(m| 3%ot,4H); 3.65(m, 2H);
_ 155(d 3H); 0.9(s, 9H).
N
| ~
NN ¥
o/ )\/
6 N N (DMSO-d6) & 9.97(s, 2H); | 340.50
\ P 9.34(s, 1H); 8.50(s, 1H);
4.5(m, 1H); 3.9(m, 4H);
3.8(m, 4H); 2.0(m, 1H);
NN 1.9(m, 1H); 1.6(d, 3H);
N 'N/ N> 0.79(t, 3H).
o )~
7 NH> (MeOD) § 9.28 (s, 2H), 367
PY 8.08 (s, 1H), 5.03 (m, 1H),
Nl N 4.34 (m, 4H), 3.85 (m,
_ 4H), 2.30 (m, 2H), 2.03
(m, 4H), 1.85 (m, 2H).
NN
LD
ONTONTN
o @
8 NH> (DMSO-d6) & 8.74(s, 1H); | 385.46
o 8.4(s, 1H); 7.6(bs, 2H);
N, N 4.5(m, 1H); 4.0(s, 3H);
~ = 3.8(m, 4H); 3.7(m, 4H);
Y 2.0(m, 1H); 1.9(m, 1H);
NTSN 1.6(d, 3H); 0.79(t, 3H).
K\ /m < N>
N~ N
o )~




NO.5m 2H: 0.4(m 1 H. NNNOQ 11 NH (DVSO d6)
8 8.73(s, 1 H); 397.41 8.5(s, 1 H); 7.28(s, 2H; N N
Wa2®094513H) ; 3.86(m 1 H); 11 O 3.78(m 4H); 3rPTREGL008/000379
4H); 1.62(d, 3H); 1.5(m 1H); O0.7(m 1 H); 0.5(m
2H); NN>0.4(m 1 H. NNNQ ~ 121 2 (DVBO-d6) 8
9.53 (s, 371 NNZ2H), 8.26 (36 1 H, 4.81 (m 1 H),
3.84 (m 4H), 3.71 (m 4H), 3.62 (m 2H), 3.23 (s,
3H), 1.50 (d, 3H). N NN N O W 2009/ 045175
PATCBEA00SHACABYO 77 Cnpd Struct AHNMRH- NVR M5( M+1| MS(M+1
No| No 13 |2 (DMSO-d6) 8 8.72(s, 1|H); 401.41 NN 8. 34(s,
1 7 69(bs, ZANH,2.8(m I H); |[4pME8.d676bi54812/); | 403.39
3.9(m 1H; 3.8-3.7(m 8H); 3.6(masdk, thyj; 7323 2(m, N N
3H; 1.5(/d, 3HN N Q1 14 NH2s5MEBE) 18); 9.8k (s, | 1
Ht 369.31 7.84(sJ1 H; 4.6(m |#HKB7(m, 4H) 2.0(d,
3H).
N
N~
R
ONTONTN
0. )\O
10 NH; (DMSO-d6) & 9.53(s, 2H); | 367.46
PY 8.35(s, 1H); 7.28(s, 2H);
Nl N 3.86(m, 1H); 3.78(m, 4H);
= 3.72(m, 4H); 1.62(d, 3H);
1.5(m, 1H); 0.7(m, 1H),
NN 0.5(m, 2H); 0.4(m, 1H).
LD
ONTONT TN
OJ )\q
11 NH; (DMSO-d6) 5 8.73(s, 1H); | 397.41
PY 8.5(s, 1H); 7.28(s, 2H);
N| N 4.0(s, 3H); 3.86(m, 1H);
~ = 3.78(m, 4H); 3.72(m, 4H);
o 1.62(d, 3H); 1.5(m, 1H);
N7 N 0.7(m, 1H); 0.5(m, 2H);
pd S 0.4(m, 1H).
N N" N
OJ )\ﬁ
12 NH; (DMSO-ds) & 9.53 (s, 371
PN 2H), 8.26 (s, 1H), 4.81 (m,
N| N 1H), 3.84 (m, 4H), 3.71
_ (m, 4H), 3.62 (m, 2H),
3.23 (s, 3H), 1.50 (d, 3H).
NN
e
N~ N
O—
o) )~




NN 3.86(m 8H); 2.88(s, 3H); 2.0(m 2H); 1.65(d,

3H); 14- 0.94(t, 3H. NN> NNN Q 15 NH2 (CDCl 3) 8
W@2m6043173L H); 381.29 7.84(s, 1 H); 3.86(m SrT/SCROBE/000379

2.88(s, 3H); 1.65(d, 3H; 1.4(m2H); 0.81(m 1 H);

0.6(m 1 H; 0.46(m 2H); NJI, \> NNN Q 16 NH
(CDCI3) 8 9.13(s, 1 H); 385.3777.99(s, 1 H); 7.6(bs,
2H); NN 4.75(m 1 H; 3.9(m 1 H; 3.8-3.7(m 8H);
3.6(m 1 H: 3.4(s., 3H); 2.8(s. NM 3H); 1.6(d, 3

NN[ Rmpd QJStructore WD 2009/ 045175 PETHIEMBOS/ 000379  78MS(M+1
CploStructure 1 HHNVR MS(M+l Nq 17 2 (CDCI3) 6 )

9. 19§S, I H), ZI/NBE ~ 7.84(5S, IHbMsO-db)08.72d, 1HN [M01.41
11|5.9(m| 1 W;N?Q@S(m 8H) ; 2. §&(3us, IH); 7.65(b dH); 3H) -

NY N | 4.8(m, 1H); 4.0(s, 3H);
~ = 3.9(m, 1H); 3.8-3.7(m,
O 8H); 3.6(m, 1H); 3.3(s,
3H); 1.5(d, 3H).
NN
/l = N\>
N" N
o) )\/
14 NH> (CDCly) & 9.16(s, 1H); 369.31
PY 7.84(s, 1H); 4.6(m, TH);
N| N 3.86(m, 8H); 2.88(s, 3H);
_ 2.0(m, 2H); 1.65(d, 3H);
0.94(t, 3H).
NN
/m < \>
" ONTONT TN
oJ )\/
15 NH2 (CDCls) & 9.16(s, 1H); 381.29
PY 7.84(s, 1H); 3.86(m, 8H);
N| N - | 2.88(s, 3H); 1.65(d, 3H);
_ 1.4(m,2H); 0.81(m, 1H);
0.6(m, 1H); 0.46(m, 2H);
NN
S A
ﬁN N~ N
o\) )\q
16 NH; (CDCl) 8 9.13(s, 1H); 385.3
PY 7.99(s, 1H); 7.6(bs, 2H);
N| N 4.75(m, 1H); 3.9(m, 1H);
= 3.8-3.7(m, 8H); 3.6(m,
1H); 3.4(s, 3H); 2.8(s,
3H); 1.6(d, 3H).
NN
ALY
ONTONTN




N NN 18 NH2 (DVsO d6) 8 9.52(s, 2H); 369.24 8. 2(s,
1H); 7.3(s, 2H); NN 11 5.2(m 1 H; 4.2(m 1 H);
wa2mfeys12+) ; 3.9(m 1 H); 3.8(m 4H); 3.7(m BEH/SG2008/000379

N 2.4(m 2H). NNN 00 19 2 (MeOD) 8 9.68 (s, 2H),

482 8.27 (s, 1 H, 465 (m 1 H, NNI11 4.28 (m

2H), 3.912 (m 4H), 3.80 (m 4B, 3.01 (m 2H), 2.23

(m 2H, NN2.10 (m 2H), 1.51 (s, 9H. NN N~ N QJ

bN /O 20 HN (CDCI3) 8 10.4(bs, 1 H): 369.30 9.9(s, 1

H) | COp6( o, Stductdre N N 7.9(s, 1 H)HANMRm 1 H); MS(M+1
3.Pen 4H); 3.8(m 4H; 3.3(d, 3H; 2.0(m 2H); )

1.5, 3, LTO(TNAZH. N 1T W (CDELY 9.18[s W), 417.31
2009/ 045175 PCT/ SJ*{2008/ 000379 79 7@ 1195; 17Ugh BH; 1
~N

H NVR M5(|M+1 5.9(m, 1H); 3.86(m, 8H);

'/ 2.88(s, 3H); 2.0(d, 3H).
N
LD
o/ %Q
18 NH> (DMSO-d6) § 9.52(s, 2H); | 369.24
Py 8.2(s, 1H); 7.3(s, 2H);
Nl N 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).
DR
ﬁN NN

o)
19 NH> (MeOD) § 9.68 (s, 2H), 482
A 8.27 (s, 1H), 4.65 (m, 1H),
N N 4.28 (m, 2H), 3.91 (m,
— 4H), 3.80 (m, 4H), 3.01
(m, 2H), 2.23 (m, 2H),
N“X N 2.10 (m, 2H), 1.51 (s, 9H).
D
ONTONT N
O\) @
N >4
Jo
20 HN (CDCl3) & 10.4(bs, 1H); 369.30
PR 9.9(s, 1H); 9.6(s, 1H);
NN 7.9(s, 1H); 4.6(m, 1H);
L 3.9(m, 4H); 3.8(m, 4H);
3.3(d, 3H); 2.0(m, 2H);
1.6(d, 3H); 1.0(t, 3H).
N N\>
l 2




21 2 (MeCD) 6 9.46 (s,

1H),
WS 209/043175 4H) |

2H), 452 'J'-, NN 8.07 (s,
4.74 (m 2H), 11 4.01 (m 1 H), 3.77 (m 4H),
2.75 (m 1 H), 2.34 (m 2H), MMQH000379

(m 5H), 1.57 (m /~J\ / 2H), 0.92 (m 3H. NNN
O -) bN 22 NH2 (DVBO-d6) 6 9.53(s, 2H); 369.28
8.3(s, 1 H,; 7.33(bs, 2H); N M4.31(m 1 H); 3.77(m
4H); 3.72(m 4H); 2.4(m 1 H); 1.5(d, 3H); 1.0(m
3H); NNO.7(m 3H. NNNOQI 23 NH (DMSO-d6) 6
9. f6fpd 2BrucBss. 18 N , - ~N 8. 35(IH-NMR; 7. 40(bs, 2&?"§(M+1
5.8Mpt, 1| H); 3.9(m 4H); 3.8(m| 4H); 2.4(m 2H);
0.9py, 3. NN NHN N O i~ N [{e0675 6labRD260) 6| 452
9.54(s, 2H); 369.21 8.28(s, 1 H);g_o%.(g’ ,S4_74’2t7h,;é)H)l,N
4.8(m 1 H; 3. 8mN4H); 3.7(m |4atd1;(m218) m774H) ;
0.7(t, 6H. N N N 4H), 3.68 (m, 4H), 2.75
(m, 1H), 2.34 (m, 2H),
N 2.10 (m, 5H), 1.57 (m,
> 2H), 0.91 (m, 3H).
ONTONT N
~ 0
N
o)\/\
22 NH, (DMSO-d6) 5 9.53(s, 2H); | 369.28
A 8.3(s, 1H); 7.33(bs, 2H);
N| N 4.31(m, 1H); 3.77(m, 4H);
= 3.72(m, 4H); 2.4(m, 1H);
1.5(d, 3H); 1.0(m, 3H);
NN N, 0.7(m, 3H).
BN
(\N N~ N
o )\(
23 NH2 (DMSO-d6) 5 9.56(s, 2H); | 366.18
Py 8.35(s, 1H); 7.40(bs, 2H);
NI N 5.81(t, 1H); 3.9(m, 4H);
= 3.8(m, 4H); 2.4(m, 2H),
0.9(t, 3H).
N
DR
ﬁN N~ N
5 O~
N7
24 NH2 (DMSO0-d6) & 9.54(s, 2H); | 369.21
PY 8.28(s, 1H); 7.37(bs, 2H);
N| N 4.3(m, 1H); 3.8(m, 4H);
= 3.7(m, 4H); 2.0(m, 4H);
0.7(t, 6H).
XN
DR
ﬁN N~ N
oy 6\/




Q) WO 2009/ 045175 PCT/ S&008/ 000379 80 Cnpd Structure

1H NVR MS(Mr1  No )

25 NH2 (DMBO-d6) 8 9.52(s,

2H)

WR2®IAEH13 27(s, 1 H); 7.28(s, 2H); N N 4. 5( m PCHG2008/000379
3.8(m 4H); 3.70(m 4H); 2.0(m 1 H; 1.9(m 1 H);
1.6(d, 3H; NNO.79(t, 3H. Il INNN Q 26 NH
(DVMBO-d6) 5 9.52(s, 2H); 355.456 8.27(s, 1 H): 7.28(s,
2H); NN 4.5(m 2H); 3.8(m 4H); 11 3.70(m 4H);
2.00m 1 H; 1.9(m 1 H); 1.6(d, 3H: NN 0.79(t,
3H) Cmigd  [NSthic@e , ~ 27 NH2 ( DVBO- 6H-MMB. 56(s, 2H); | MS(M+1
38PNe4 8 64(s, 1 H; 7.73(m 2H); NN 7.50(t, 1 HJ)

7. pBES, 2R 7 28NMp T H 3. 781 M| (BIB0-d6} 5 63H2(8, 2AF) | 355.45
2.88(s,3H. NNNNNOJ b 28 muzg%g,)wﬁ,mls,%g.%
(2| H 368 17 s)\ﬂ; N25 (1 H, s); |[4.5%, $R¥13.8(m, 4H);
= 3.70(m, 4H); 2.0(m, 1H);
1.9(m, 1H); 1.6(d, 3H);
NN 0.79(t, 3H).
N W v
R
26 NH, (DMSO-d6) & 9.52(s, 2H); | 355.45
PY 8.27(s, 1H); 7.28(s, 2H);
N| N 4.5(m, 2H); 3.8(m, 4H);
= 3.70(m, 4H); 2.0(m, 1H);
1.9(m, 1H); 1.6(d, 3H);
NN 0.79(t, 3H).
N e J
27 NH, (DMSO-d6) 5 9.56(s, 2H); | 389.14
PY 8.64(s, 1H); 7.73(m, 2H);
N| N 7.50(t, 1H); 7.36(s,2H);
> 7.28(m,1H); 3.78(m, 4H),
3.73(m, 4H); 2.38(s,3H).
NN
N W v
o~
28 NH, (DMSO-d6) 59.46 (2 H, |368.17
PY s); 8.25 (1 H, s); 7.35 (2H,
N! N brs); 5.21 = 5.14 (1H, m);
7 3.73 - 3.60 (10H, m); 3.58
—3.50 (1H, m); 3.39 —
NN 3.30 (1H, m); 2.46 (2H,
! \> overlapping).
s
,/\N N~ N
~ 4
NH




NNbr s); 521 - 5.14 (1 H m; 11 3.73 - 3.60 (1 OH,

m; 3.58 - 3.50 (1 H mM; 3.39 - N3.30 (1 H m; 2. .46
W@ 2M9/0437Dver | apping). N N N of NH WO 2009/ 04BATSG2008/000379

PCT/ SG2008/ 000379 81 Cnpd Structure | H NVR MS( M+l

No ) 29 NH2 (DMSO-d6) 8 9.54(s,2H); 369.15 NN

8.18(s,1H); 3.66(s,2H); 3.78gm4H); 3.73(m4H). NN

NN QI 30 NH2 (DVSO-d6) 8 9.54(s,2H); 429.19 8.32

(s,1H); 7.34(bs,2H); NN 11 7.16(m4H); 4.82(m 1H):
3. {8mpi4H) Str@tuS( m 4H) ; 3. 21- 3. JMGWR. N ~ N N N MS(M+1
Q|82 NH2| (DMBO-d6) 8 9.52(s,2H);| 415.15 NN 8.21 |)
({380 7 33(bS, ZNH; 7. 44(”14"');é}BMSb(d@)%QHh'(s,ZH); 369.15
3.78(m 4H); 3.63(i 4H); 14, 3.58-3 1@ N $bbs, 2l ~ N N
NN Q NTON 3.78(m,4H); 3.73(m,4H).
Z
NN
DN
(\N N~ N
o/ Q{
30 NH; (DMSO-d6) 5 9.54(s,2H); | 429.19
PY 8.32 (s,1H); 7.34(bs,2H);
N| N 7.16(m,4H); 4.82(m, 1H);
_ 3.78(m,4H); 3.43(m,4H);
3.21-3.0(m,6H).
NN
N
(\N N~ N
OJ %
31 NH (DMSO-d6) 5 9.52(s,2H); | 415.15
PY 8.21 (s, 1H); 7.33(bs,2H);
NI N 7.24(m,4H); 5.35(m, 1H);
> 3.78(m,4H); 3.63(m,4H);
3.58-3.40 (m,4H).
NN
LD
(\N N~ N
OJ %
32 )N\Hz na 472.18
NN
| =
NN
D
N




32 NH2 na 472.18 N |

N NN N

NN QI N~ W

2009/ 045175 PCT/ SG008/ 000379 82 Cnpd Structure 1
WORMMBRINE M1 No 33 NH2 (CDCI3) 6 9.74 (2 H, B(YT/SG2008/000379

492.19 7.80 (1 H s); 7.39 (3H, s); NN®6.77 (1 H,
d; 5.19 - 5.13 (1 H m; 4.33 (1 H bs); 4.24 -
4.19 (1 H m: 4.09 -4.04 (14, m; 4.00 (1 H ~ NN
bs); 3.87 - 3.79 (8H m; N2.61 - 2.56 (2H, m;
2.52 NN(3H s). JSN 34 NH2 (DVSO-d6): 6 12.83 (1
H, [ 28®d00| Struchge D20 exchangeabl ¢ 1IN-NMR1 pr ot on); 9 M$(M+1
(2HNos); B.15 (1 H, s); 7.25 (2141, s, D20 )
ex¢hgngeapr e prot@mg), 3. 73- 3. 7 ((:563)6)9;74%%915,%); N Md2.19
3.0 (4H,[d). OH N N 35 NH2 ( DVBO7cHa)(1 Ho s 730 ($R1S);
369.10 s)|; 8.2NB R5 (1 H, d) ; |eN7N1A, A55.48H5.13, D20
11| exchangeabl e pr gt on) ; (1H, m); 4.33 (1H, b s);
4.24 — 4.19 (1H, m); 4.09
NN —4.04 (1H, m); 4.00 (1H,
| S bs); 3.87 —3.79 (8H, m);
ﬁN NT N 2.61 —2.56 (2H, m); 2.52
3H, s). ’
o @ ek
S
N \
NS
0
34 NH2 (DMSO-d6): 5 12.83 (1H, |299.00
)§ bs, D,O exchangeabie
N| N proton); 9.51 (2H, s); 8.15
= (1H, s); 7.25 (2H, s, D,O
exchangeable protons);
NN 3.73-3.74 (4H, d); 3.69-
B S 3.70 (4H, d).
NN
o/
35 NH, (DMSO-d6): 5 9.51 (2H, [ 369.10
PY s); 8.27-8.25 (1H, d) ;
N| N 7.25 (2H, s, DO
= exchangeable proton) ;
4.72-4.70 (1H, d) ; 4.51-
NN 4.46 (1H, m) ; 4.37-4.35
: | S (1H, d) ; 3.96-3.95 (1H,
ﬁN NN d), 3.77-3.74 (1H, d) ;
3.65-3.63 (1H, d) ; 3.51-
OJ )\/ 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, q) ; 0.78-
0.74 (3H, q).
36 NH; (DMSO-d6) 5 9.53 (2H, | 295.21
PY s); 8.35 (1 H, s); 7.37 (2H,
N| N b s); 4.37 —4.31 (1H, m);
_ 3.77 (4H, m); 3.72 (4H,
m); 2.31 — 2.21 (2H, m);
NN 1.99 — 1.91 (1H, m); 1.78
| S ~1.65 (4H, m); 1.57 -
Z~N 1.62 (2H, m); 1.07 (3H, d,
NN J=7.4).
o/




4.72-4.70 (1 H d) ; 4.51- 4.46 (1 H m ; 4.37-4.35
N~N(1lH d) ; 3.96-3.95 (1H N NNd), 3.77-3.74
W@ 20d9/0e173 3. 65-3. 63 (1H, d) ; 3.51- 3.48 (1 PCT/8G2008/000379
3.23-3.19 (1 H m ; 2.05-1.85 (2H, : 1.54-1.52
(3H q) ; 1.22-1.20 (3H, q) ; 0.78- 0.74 (3H . 36
NH2 (DMBO-d6) 6 9.53 (2 H, 298321 s); 8.35 (1 H, s);
7.37 (2H, NNb s); 4.37 - 4.31 (1 H n); 11 3.77 (4H,
m: 3.72 (4H, m; 2.31 - 2.21 (2H, m: NN1.99 -1.91
(1] Bmpd) ;| Strue®re - 1. 65 (4H, n); JABNMRIN N 1.52 (2H MS(M+1
n | Ne. 07 |(3H, d, WD 2009/ 045175 PCT/ SG2008/ 000379 |93
npgzStructure T — NVB(WFT Neidure oFBiablerdoriers J7381.20
Di asteregnmers 381,20 (2:1): (DVBE@:#5)DMS0-Q65E ASON |11
(2H, s), 19.50 (BAN) ; 8.26 (1 H(2t8)s) 95038H(s); BL26S)
7.26 (2H s), (2H, s); 4. 95%{(1H, sh\8.28.(98, )1 716 |m) ,
4.83-4.80 (1 H, 3,77 (4H, s) | (34, 8Y 7.26N2M )M95-9) :
3.71-3.69 (4H, 71-3.69 (4H4.92)(1H.20)10.803.80. 35 (1
H[m, 2.40-2.::& B m; 2. 30| HIN(BH @H, 5),3.77
N~ ONF TN (4H, s); 3.71-3.69 (4H, 1),
3.71-3.69 (4H, t); 2.40-
OJ 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) § 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).
NN
ALY
ﬁN N~ N
~ O
39 NH2 (DMSO-d6) § 9.52(s, 2H); | 369.10
P{ 8.20(s, 1H); 7.29(s, 2H);
Nl N 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 N 2.43(m, 2H).
LY
ONTONTN
~
o)
40 NH (MeOD) § 9.45 (s, 2H),
PY 4.55 (m, 1H), 3.87 (m,
NI N 4H), 3.80 (m, 4H), 2.69 (s,
= 3H), 2.43 (m, 1H), 2.02
(m, 1H), 1.71(d, 3H), 0.86 | 40 o,
NN (t, 3H).
L A
1/\N N~ N
o) )




wa2®2045123 (1 H,

10

15

20

m, 2.30-
(1 H m,

2.13 (2H, m;
1.77-1.70

m;

(2H, m;

2.08-2.02 (3H, m,
1.55-1.53 (1 H,
1.10-1.08 (3H, d),

1.89- 1.
m,

88

1. 04-PAT/9@2008/000379

(3H, d). 38 NH2 (DMBO-d6) 5 9.53(s, 2H); 375.15
8.55(s, 1H); 8.20(s,2H); N N 11 7.90(d,2H); 7.56(t, 2H);
7.40(t,1H); 3.77(m4H); 3.706m4H). N~ NNNN Q
39 NH2 (DMBO-d6) 5 9.52(s, 2H); 369.10 NN 8.20(s,
1H); 7.29(s, 2H); 5.18(m_1 H): 4.16(m 1 H: 3.96(m
2 Cm3d86($trucmr¢-l) 3.79(m 4H); [3HMNR 4H); | N NMS(M+1
2.486m 2H. ~NNN Q to 40 NH2 (MeOD) 8 9.45 (s|,)
2Hg1 47595 (M L NHp 387 (M N r&é@m)ﬁgﬁiﬂ(sm_}m),
2 B9 (s, [3H), 243" (m 1) 2. D G oL (Ja
3H), 0.86 369 \I\NN( 3H). N 4N)I§6§J(m 4H), 2.89
= (m, 2H), 1.61 (d, 6H), 1.21
(t, 3H). 369.21
N
N \
o) )=
42 NH, (MeOD) & 9.58 (s, 2H),
A 4.64 (m, 1H), 3.87 (m,
NN 4H), 3.80 (m, 4H), 2.46
Z (m, 1H), 2.00 (m, 1H),
1.71 (d, 3H), 0.82 (t, 3H).
NS 434
(\ L >—Br
N
o )\/
BIOLOGICAL TESTING
mTOR Assay

Truncated mTOR kinase and His-tagged 4eBP1 were produced in-house.
[Y*°*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
- 384-well polypropylene plate (Greiner). Compounds were typically tested over the
range from 100 uM to 0.006 uM, in 8 step dilutions, in duplicate. 10 pL/iwell of 2X
Enzyme-Substrate solution (1.5 pg/mL mTOR, 40ug/mL 4eBP1 in 1X assay buffer: 10
mM Hepes pH 7.5, 50 mM NaCl and 10 mM MnCl,) were first added to the sample
plate containing 1 uL/well of test compound in neat DMSO. The reaction was initiated
by adding 10 pL/well of 20 uM ATP solution (final assay concentration 10 uM ATP and
0.4 pCilwell of [y*P]-ATP). After 1 hour incubation at room temperature, the reaction
was terminated with 40 uL/well of 20 mM EDTA/1 mM ATP solution.

50 ul/well of the stopped reaction mix was then transferred to 384-well
MultiScreenHTS-PH filter plate (Millipore) pre-added with 50 uplL/well of 1 %
phosphoric acid. The plate was washed 4 times with 120 pL/well of 0.5 % phosphoric
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H NVR MS(Mr1 No 41 NH2 (MeOD) 8 9.44 (s, 2H), 4.64
W@ 209043y 3.77 (m N N 4H), 3.69 (m 4H), 2. 8BCTW3IGL008/000379
2H), 1.61 (d, 6H), 1.21 (t, 3H). 369.21 NN < NN N Q
42 NH2 (MeOD) 8 9.58 (s, 2H), N'~-N4.64 (m 1 H),
3.87 (m 4H), 3.80 (m 4H), 2886 | , (m 1 H), 2.00
(m 1 H, N1.71 (d, 3H, 0.82 (t, 3H. 434 \>-Br NN
N BIOLOG CAL TESTING nTrOR Assay 5 Truncated nTOR
ki meid evianacuins -filtrajiged Eiagiyl %mélvm"o@fu@éﬁphaﬁe "HoSyrerMix liquid

[- oﬁﬁila&-ﬁpsééﬁén Mrﬁh@fl’rﬁ&? (Vo RUALET REA MhikiFFEm 1 hour of mcubatnon
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we FRUIting was; eRFeredin @nWaliso MigieRsta dribyn sgiatliatien veev%ef using
I Nichih@ddrée p&fuﬁﬁﬁdmﬁbdenwﬂhfdrﬂs’ﬁtalk/dotrﬁﬁloﬁf IQQLlsI defink@ as the

384-wel | pol ypropyl en Loer ounds [.e

st v Ericanyapon L Reapold oo of sogamiEer KoRAIS BB 1C
pMdatarareéstoapn Jablei2 belos, in dupl icate. 10 pUwnel | of 2X
Enzynme- Substrate solution (1.5 pg/nL niTOR, 40pg/ nL

4eBBK AssayX assay buffer: 10 nM Hepes pH 7.5, 50 nM

NaCl and 10 mM WvnCl 2) were first added to the sanple

pl at e CORbaInMinght PI3RYARDLPES wheprepsrRaNELEe. 'Pth&thndyhnosntol
The reaction was initiated 15 by addin

LRSI phosghiyAGTRedBIdSe 3R ok pial urabedtipd chemicals wore
10C ogﬁr‘éﬁéd'eatfﬂoﬁlrsléfga-mﬂnéﬂ_ BAATP BndtOpfigha¥@sdintidnt were obtained

After 1 hour incubation at room
teffﬁ@rpa?('ﬁ'? IM&.he reaction was terninated with 40
pUnel | of 20 nM EDTA/1 mM ATP sol ution. 50 pUwel | of
t he st oppeshys eact pevformedkin adinaltdseay talmeséf@Snbdn 88A-well

38ﬂ/ra¥é€§!>.1p plates (Nunc). Compounds were tested at 8 concentrations in 3-fold serial
dilution, generally starting from 10 uM. Maxisorp plates were coated with 20 pL/well of
15 a 1:1 mixture of Ptdins and PtdSer [0.1 mg/mL each dissolved in chloroform:ethanol
(3:7)] and left overnight in a fume hood at room temperature (RT) to dry.

The enzyme reaction was created by pipetting 5 pL/well of compound (in
2.5% DMSO0), 10 plL/well of enzyme (0.5 pyg/mL p110c + 1 pg/mL p85), and 10
uL/well of 5 uM ATP with 5 uCi/mL [**P]JATP in assay buffer (final concentrations: 0.2
20 pg/mL p110a, 2 uM ATP, 0.05 uCiiwell [y*>PJATP in 1X assay buffer: 100 mM Tris-
HCI pH 7.0, 200 mM NacCl, 8 mM MgCl,). The reaction was incubated for 1 hour at RT
and terminated with 30 pL/well of 50 mM EDTA solution. The plate was then washed
twice with TBS, dried, and added with 30 uL/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.
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20 Multi ScreenHTS-PH filter plate (MI1ipore)

pre-added with 50 pUaell of 1 % phosphoric acid. The
Web@ve4zs washed 4 times with 120 pUwel | of 0OPGI/S$62008/000379

phosphoric WD 2009/ 045175 PCT/ S&008/ 000379 85 acid

via vacuum filtration. Finally, 10 pUaell of

Opt i phaseTM SuperM x liquid ggintillation cocktail

(Perkin Elmer) was added. After mninmm 1 hour of
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pUng] | MrrM A solution. The plate was then
snas ed W th TBS dried, and added with 30

pUWS' IB ﬁ a?:gﬂa{ﬁe' Ilant before it was counted in a
e

M cro I C50 is defined as the concentration
of conpound required for 25 50% i nhibition of kinase

enelixbased proliferatibiCadsayat a are shown in Table 2 bel ow
30 WO 20%/ Q)OZ;;IQZ;%& %cﬁc%qgeS{nQQrQ%E%asggeri_&g{rﬁef8%Itﬁb following

0itro mr Ion activit
datagsay. Human cancer cell lines PC3 and DU145 (human prostate cancer cell lines),

were obtained from ATCC. They were cultured 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
15 were treated 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 ICso values for the compounds using XL-fit (ID Business Solution,
Emeryville, CA). ICs is defined as the concentration of compound required for 50%
20 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



Compound 1 C50 | C50 Conpound 1C50 1C50 Nunber nmlOR
Pl 3Ka * Nunmber nTOR P13Ka 1 ++ +++ 22 +++ +++ 2 +++

WGE2009A851F5++ +++ 3 +++ +++ 24 +++ +++ 4 + +++POHSE2008/000379

+++ 5 ++ +++ 26 +++ +++ 6 ++ +++ 27 +++ +++ 7 +++

+++ 28 ++ na 8 +++ +++ 29 +++ +++ 9 ++ +++ 30 +++

+++ 10 +++ +++ 31 +++ +++ 1874+ +++ 32 +++ +++ 12

+++ +++ 33 +++ +++ 13 ++ +++ 34 ++ +++ 14 + +++ 35

+++ +++ 15 + +++ 36 +++ +++ 16 + +++ 37 +++ +++ 17

+ thisringéhtien aretactive ihghe-inhibition of| @meurcell-growt.0 |Gs¢-data-ate shown in
21+t i, +t++ <14M ++ 1 gM5M 5 + >51M na not
avggvggﬁék%%ll-based Proliferation assay 10 The

bi ol ogi cal efficacy of the invention was denonstrated

by Thie 3£ Géil-uekdgrolifematiay assal By uaeancer cel |l |ines PC3
and DU145 (human prostate cancer cell lines), were

Sobt ai ned from ATCC. They were cultured in the nedia

10

15

20

aTc@ord'poquc the PAEC wark iPY145ucti pns. PC3 and
DU145 Nxel | s [were seeded dt 1.000 cells per well in
9¢2wel I plgtes, tespectijvely. NThe plates were
I ||3ubat ed—at—37C; Nﬁ-c/b €021 forT % i—Cells

10 +++ NT

18 +++ NT

19 T+t NT

21 +++ NT

22 +++ NT

23 +++ NT

25 +++ NT

26 +++ NT

29 +++ NT

35 -+t NT

37 +++ NT

42 +++ NT

NT = not tested

ICs0<1uM +++
1uM<IC5o<5uM ++
ICse>5uM +

In vivo antineoplastic (or anti-tumour) effect:
The efficacy of the compounds of the invention can then be determined
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
cancer cell line in 50% Matrigel (BD Biosciences). When the tumour reaches the size
100 mm3, the xenograft nude mice would be paired-match into various treatment
groups. The selected kinase inhibitors would be dissolved in appropriate vehicles and
administered to the xenograft nude mice intraperitoneally or orally daily for 28 days.



15 were treated with conpounds at vari ous

concentrations for 96 h. Cell proliferation was then
weaanifired using Celltiter96 Agueous One Sol uRCDBGEE$/H00379

Proliferation Assay from Pronega (Madi son W sconsin).

Dose response curves were plotted to determ ne |IC50

val ues for the conpounds using8XL-fit (ID Business

Solution, Eneryville, CA). 1C50 is defined as the

concentration of conpound required for 50% 20
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25 +++ N'IT[he agta'\'s'" d s'(ﬂzcmc,zgm%b"'dTm s dés%nﬁ'é'd" in Ws |r§Znt'Bﬁ'5ré\ﬂ—ot to be

42 +++ teste
++ congirupdgg limitatipns. Various equuvalents and mod|f|cat|ons may be made wnthout

10 departing from the essence and scope of this invention, and it is understood that such

equivalent embodiments are part of this invention.
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waleqoensiimed 15 using in vivo ani nal

In vivo antineoplastic (or anti-tunour) effect: The
efficacy of the conpounds of the invention can then be

The ani mal xenograft nodel is one of the nost

commonly used in vivo cancer nodels. In these studies,
femal e athym ¢ nude mce, 12-34 weeks of age woul d be
i mpl ant ed subcutaneously in the flank with 5 x 106
cells of PC-3 hunman prostate 20 cancer cell line in
509hdkisrdlaimed (SBD Biosciences). When the tunour reaches
thg sizep ﬁ1 oSURY ofiiuemogr af t nude m ce woul d be
palred natc into varlous treatnment groups. The

sel ected ki nase inhibitors would be dissolved in
appropriate vehicles and admgaistered to the
xenograft nude mce intraperitjoneally or orally daily
for 28 days. WD 2009/ 045175 P{rT/ SG2008/ 000379 88 The
dosing volune will be 0.01 ody wei ght. Tunour
volunme wi Il be cal cul ated ekly post-injection
using the fornula: Vol une w2 x 1)/2, where w =
width and I = length in .
Conpounds of this invemion that haré been tested
show significant reduction in ftunmour volune relative

tw ce

xenogr af t PGT/6G2088/000379

wll therefore indicate thﬁ
invention are efficacious |n tre

di sease such as cancer. Th deta' s of speC|f|c
enmbodi nents descr LBENI n e n are not to be
construed as linftations. Vaerus equival ents and
nodi fi cati ons maly be

t he essence and Ggggﬁ\ this invention, =fd it is
under st ood that su ui val ent enbodi nents are part
of this invention. R29 25 30 35 WD 2009/045175
PCT/ SG2008/ 000379 89 What |s C|?IﬁEd is: 1. A

to controls 5 treated with vebjcle only. The result
of this
4ferative

e without 10 departing from

Sconpound of formula (1): RECTHR(

10

15

20

wherein:

R' is selected from the group consisting of: H, halogen and optionally
substituted C4-Cg alkyl;

R? is selected from the group consisting of H, halogen, OH, NO,, CN, NH,,
optionally substituted C;-Cysalkyl, optionally substituted C,-Ci.alkenyl, optionally
substituted C,-Ci.alkynyl, optionally substituted C,-Cizheteroalkyl, optionally
substituted Cs-Cqscycloalkyl, optionally substituted Cj;-Ci.cycloalkenyl, optionally
substituted C,-C;heterocycloalkyl, optionally substituted C,-Cizheterocycloalkenyl,
optionally substituted Cs-Cysaryl, optionally substituted C;-Cigheteroaryl, optionally
substituted C4-Cj,alkyloxy, optionally substituted C,-Ci.alkenyloxy, optionally
substituted C,-Cisalkynyloxy, optionally substituted C.-Cjoheteroalkyloxy, optionally
substituted Cs-Ciocycloalkyloxy, optionally substituted Cs-Ciocycloalkenyloxy,
optionally substituted C,-Cqzheterocycloalkyloxy, optionally substituted Cz-Cy;
heterocycloalkenyloxy, optionally substituted Cg-Csgaryloxy, optionally substituted C;-

C. heteroaryloxy, optionally substituted C,-Cisalkylamino, SR®, SOsH, SO.NR°R’,



ly RBRRA N NI RL N\NNO\ X-'R2 (RZ)g 5 Formul a
(I') wherein: RL is selected fromthe group consisting

w@R009slsial ogen and optionally 10 substitut edPCT/SG2008/000379

5

10

15]

20

25

Cl-Cbal kyl; R2 is selected fromthe group consisting

of H, halogen, OH NO2, CN, NH2, optionally

substituted Cl-Cl2al kyl, opti@pally substituted

C2- Cl2al kenyl, optionally substituted C2-Cl2al kynyl,
optionally substituted C2-Cl2het er oal kyl, optionally

15 SﬂtB&t$®NlR“éﬂ SGRtlQQ&cIC@FkﬁQOBBth%BRPyNRBCORQ NR°COOR’,

YR . optionally
subst [ t at egleogﬁgFget er ocyc 0 I kyl, optionally
substituted C2-Cl2heterocycl oal kenyl optionally

substi t UtFedar@R%&fa)th md@%rid@ﬁl@" ée}écﬁaldtfﬁdm thetgeéup consisting of H,

Cl- C18het er oar opt titsu

CLFchabic o cptot Rursdfiied Sealigh GRoOTORE, CHOOH, Ny NRER',
C2 NHE2aIRR eanddl NREB O R | onal ly substituted

C2- Cl2al kynyl oxy, optionally substituted

C2- ClOhet er oal kyl oxy, optionally 20 substitut eoEI; o .
C3- ClchdRsoalslegﬁcteﬂyfrormrﬂnq oreab |opnsistingt ¢ft it ©H. OR", OP;", OCOR’,

C3- [ 8 e
%ﬁt ef oc% ‘oal E%/N o @%oﬁlé?}%ﬁﬁgggﬁ EE ed

C2- C1l2 heterocycl oal kenyl oxy, optionally substituted

C6- Cl8ar )ﬁa@h)d RQQDﬁénOlﬁﬁéH tbg&tblbrs\iniﬁ theeflorhd to Which they are attached
het er oar %{y gt ubst i tuted

c1-fesma)) 'Pa st IB¥OPNRSRI, WD 2009/ 045175

PCT/ SG&2008/ 000379 90 SOZRS SONRS8R9, SORB, CORS,

NR8C(]\|R8 %gﬁ ﬁﬁ%@gﬁgs Mm%é\m%m gpé:@ﬁﬁ?%@ﬁsisting of H,
i ndwfienade niubstiteted eGt-€ dalhrl.o@phqm@")gra‘staitltléems@s@mailgenm qptionally
mg”bé&%’ée?‘gr C&%_La'_lwpl" o%bh%&gmgﬁf&%%%gzgmf%bﬁ I, ch)tlonally

R Gubsited é%q"étacwcl%‘fv't HRetigRaYy psubstiuted; Cﬁ&ﬁ"'%ﬁ‘e@ﬂl optionally
ORGubsthifted @@@heten@bﬁﬂd]kyNHﬁtlonhRB Rebstitv3RONC 1, Melkgddy@palkenyl,
NR%%%?%’IW g&%tith'@%%?drylf) :End optionally substituted C,-Cigheteroaryl;

Pg° is a protecting group for oxygen;

each P, is independently a protecting group for nitrogen;

each R? is independently selected from the group consisting of C,-Cealkyl,
halo-C,-Cealkyl, hydroxyC;-Cgalkyl, C;-CealkyloxyCs-Cealkyl, cyanoC;-Cealkyl,

aminoC;-Csalkyl, C,-CealkylaminoC,-Cealkyl, and di(C4-Cgalkyl)aminoC-Cealkyt;

q‘ is an integer selected from the group consisting of 0, 1, 2, 3, and 4;

30

35

X is a group of formula (CR"%)m;

each R is independently selected from the group consisting of: H and

optionally substituted C4-Cg alkyl;

m is an integer selected from the group consisting of 0, 1, 2, 3 and 4;



10 R8 and RO when taken together with the atons to
which they are attached forman optionally
wae stk ed cyclic noiety; each R8 and R9 i s PCT/SG2008/000379
i ndependently selected fromthe group consisting of H,
15 optionally substituted Cl-Cl2al kyl, optionally
substituted C2-Cl2al kenyl, opoitonally substituted
C2- Cl2al kynyl, optionally substituted
C2- Cl0het eroal kyl, optionally substituted
C3-Cl2cycl oal kyl, optionally substituted
C3, ' LKideS ' -Cl12
noror SCT oBE P Hoceritic SIEN s TSI ok
het er ocycl oal kenyl, optionally substituted
C6-2CL8ar W comipdGndatcbraiigyl th Ylafm! b sihiieii ¢ 0.
Cl-Cl8heteroaryl; 20 P9 is a protecting group for
Soxygen; each P9" is independently a protecting group
f 013. ni t r dgmIMpodid amokdirgzo ickirh n e evheein RYisselected dm the group

fromt URLE0NSI St < | .y .
halcgr-\?%}ﬁ%%gﬁk§ﬁ,’ %@ g?ﬁé%g&sgﬂ%@ dfé’ élkyl, wherein R® is as defined
ClirGdailmkis| oxyCl- Ceal kyl, cyanoCl- Ceal kyl
am noCl- Ceal kyl, Cl1-Ceal kyl am noCl- Ceal kyl , and
di (Cl- Ceal kyl ) am noCl1- Ceal kyl; g js an integer . .
10seMect ed A FHHOURG A6RORIRY LHAY 18 Pigiains g toB ‘%Q?re'g,deﬁ gelected
4; froffth&giotip dordistingoftH, réhdRyland (fdtyN2) m each R10 is
i ndependently selected fromthe group consisting of: H
and optionally substituted Cl-Ceal kyl; 35 mis an
i ntseger Fedoapbant dacomdingHte agy ongofetass ttd hwherpin®’ istH. 2,
3 and 4; WD 2009/ 045175 PCT/ SG2008/ 000379 91 or a
pharmaceutical |y acceptable salt, N-oxide, or prodrug
15t hér eof . A @mppurth#Rseding taeayens efglaims &tof whereijfe ishin “q
is 0. 5 3. A conpound according to claim1 or 2

wherein R3 is selected fromthe u consi sti ng af

H ToRe, AnEPRRNNGASFIrgnG 2Ry 1 Bicierms dotof jeprein m is selected

Wherofi the Bup sosstidgdiidadand 1 claim 1. 10 4. A conpound

according to any one of clains 1 to 3 wherein R3 is

selected fromthe group consisting of H nethoxy and
20nmetshyl . A cofpoombansardingde enylpmeyoftoais | taohwhergingn igi0as 11

to 4 wherein R3 is H

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
1. A compound according to claim 10 wherein one R' is H and X is a group of
the formula:

T8

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:



15 6. A conpound according to any one of clainms 1 to 5
wherein R4 is H 7. A conpound according to any one of

W@L@pes115to0 6 wherein mis selected from theP@r/BGO8/000379

consisting of 0, 1, and 2. 20 8. A conpound accordi ng
to any one of clainms 1 to 7 wherein mis O or 1. 9. A
conpound according to any onegaf clains 1 to 8 wherein
mis 0. 10. A conpound according to any one of clains
1to 8 wherein mis 1. 25 11. A conpound according to
claim 10 wherein one R1I0 is Hand X is a group of the
formula: R1I0 H 30 wherein R1Qgi s as defined in claim
1. 12. A conpound according tq claim 1l wherein the
conmpound is a conpound of thg fornula: WO 2009/ 045175
PCT/ SG2008/ 000379 92 R6 N NRL roo"~ N)NN
O2 RIOH wherein Rl, RRN'R6 a R10 are as defi ned
inclaiml. 5 13. A conpolind accprding to claim11l or
12 wherein R10 is sel ected e group consisting
of H, Cl-C6hal oal kyl, C1-C6h xyal kyl and

Cl- Coal kyl . 14. A conpound acdordi ng to any one of
clainms 11 to 13 wherein R1O i g selected 1o fromthe
group consisting of H neth

i sopropyl, and butyl. 15. nd cording to any
one of clains 11 to 14 whefein IS ected

N

R2

10
R H

wherein R, R?, R® and R'° are as defined in claim 1.

13. A compound according to claim 11 or 12 wherein R' is selected from the
group consisting of H, C4-Cghaloalkyl, C,-Cghydroxyalkyl and C+-Cealkyl.

14. A compound according to any one of claims 11 to 13 wherein R" is selected
10 from the group consisting of H, methyl, ethyl, propyl, isopropyl, and butyl.
15. A compound according to any one of claims 11 to 14 wherein R' 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 C;-Cizalkyl, optionally



fromthe group consisting of H nethyl and ethyl. 15

16. A conpound according to any one of clains 1 to 15
wWoR@oent7RL is H 17. A conpound accordi ng to BEH/SGI068/000379

of clainmse 1 to 16 wherein R6 is selected fromthe

group consisting of NH2 and NR8R9 wherein R8 and RO

are as defined in claiml. 2@318. A conpound

according to any one of claims 1 to 17 wherein R6 is

NHZ. 19. A conpound according to any one of clains 1

t 0 siliBstitext eCEI-CRﬁIk'BBVLS edptionally  dubstitutethe GyrGazheteroalkyl, optionally

@?ﬁ%‘t ti}g E&/I on@r%ptl%qggggé gﬁ &ﬁzhét'éf;o%gcloalkyl optionally
PC’&PM@@%¢@@@§W'9 ancbgot@uﬂknsubsﬂﬂéeid @:QCctL%a'IOR@!hyl
optionally substituted C2- CtheteroaIkyI optlonally

substituted C3-Cl2cycl oal kyl, ti onal substj t
5c22@12heﬁe?wn%ap&w"9 @p%‘?@hgg “g?efeéfulé%ﬁ 3 rdtgnell Substivted
Co6-Cxk8aaryl., and optionally substituted
Cl- Cl8heteroaryl. 5 20. A conpound according to claim
19 wherein R2 is an optionally substituted C6-Cl18
ar 2. 21 A camponpbacrdrdingclorattim @0tvwderdinmthe apbonge petistitutedeCe-Cre
opt, d C6-C18 aryl is a group of the
oﬁ"’mr@?g’%é&ﬁﬁﬁ°wﬁ 13)p wherein p is an integer
0sel ected fromthe group consisting of 0, 1, 2, 3, 4,
and 5; 15 each RI13 is indepepygpt!ly selected fromthe
group consisting of H halogep, OH NO2, CN, NH2,
optionall'y substituted Cl-Clzgl kyl, optionally
substituted C2-Cl2 al keny, opNy onal |y substituted
C2- Cl2al kynyl, optionally tubst i fut ed
C2- Cl2het eroal kyl, optionhlly. S bstituted
C3-Cl2cycl oal kyl , optional PwRs st ituted
Cl- Cl2het erocycl oal kyl,  opti ong %/ substituted
C2- Cl2het erocycl oal kenyl opti onal y substituted
06 Cl8ar wherefOp dgan mtggeryelgqg@frpmlmegroup consisting of 0, 1, 2, 3, 4,
@ heteroaryl, optionally substituted
al kyl oxy, optionally substituted
C2- Cl2al kenyl oxy, optionally substituted

15C2- Cl2al leyey Ry |nde;§dhﬂéﬁtl’y<?§ele)tteﬁl-fbﬁi ihblyrcﬁiﬂ) consisting of H, halogen,

C2- % ﬁ@%ﬁ@gf}ﬁ@)"‘& nalhb ngﬂ,i# g; ? H tP togglly substituted C,-C1,

CS-atkbﬂwyorbtmabllveswkmwyd Qa@ualkyayll qptwu@lytsumttluidd C2-C1zheteroalkyl,

Cl%gﬁ@ﬁ:ﬁl)? oy ?%Jééil,-gx )% ' %g%r{a}f%§FtPsﬁdtédJ§eéuheterocycloalkyl

erocy
optionally substituted C;-Cs2 eterocycloalkenyl optlonally substituted Cg-Cisaryl,

20 optionally substituted C;-Cisheteroaryl, optionally substituted C4-Cizalkyloxy,
optionally substituted C,-Cialkenyloxy, optionally substituted C,-Ci2alkynyloxy,
optionally substituted C,-Csoheteroalkyloxy, optionally substituted Cs-C4.cycloalkyloxy,
optionally  substituted  Cs;-Ci.cycloalkenyloxy, optionally  substituted  Co-
Cizheterocycloalkyloxy, optionally substituted C»-Cizheterocycloalkenyloxy, optionally

25 substituted Ce-Cqs aryloxy, optionally substituted C;-Cis heteroaryloxy, optionally
substituted C-Cy, alkylamino, SR®, SOsH, SO:NH,, SO,R®, SONH,, SOR®, COR®,
COOH, COOR®, CONRPR’, NRECOR®, NR®COOR®, NR®SO;R°, NR°CONR°R’,
NR®R?, and acyl;

30 where R® and R® are as defined in claim 1.



25 substituted C6-C18 aryl oxy, optionally substituted
Cl-Cl18 heteroaryloxy, optionally substituted Cl-Cl2

wWalkMyhsatrno, SR8, SO3H, SO2NH2, SO02R8, SONH2, BURB;2008/000379

COR8, COOH, COOR8, CONR8BR9, NR8COR9, NR8COOR9,
NR8SO2R9, NRBCONRBR9, NR8R9, and acyl; 30 where R8
and RO are as defined in claiggl. WO 2009/ 045175

PCT/ S&G2008/ 000379 94 22. A conpound according to
claim 21 wherein p is selected fromthe group

coigi st i Ageonfpolnd dccomiing t@ clairB21 whereinppds aelectedbora thegroup
cl @F;{gi&mg%@qebﬁh he optionally substituted C6-Cl8 5
aryl 1s

roup of the formula: I (R 13)s r wherein

R13 is as deflnedln claim?21l; 10 s is an integer
Selzgct ed Af doPoliftEadbioriity 16 @irh 2biwharei the.opionally substtiféd Cs-C1s

is an integer selected fromthe group consisting

5of a@' is.A grgupyofdhe IDAMYA: A conpound according to claim

15

20

25

30

23 whereinr is 1 or 2. 25. A conpound according to
any one of claim2l tq 24 vvherel n each R13 is

i ndependently sel ectgQ up consi st ng of H,
F, OCH3, CN, OCF3, G
NHSO2CH3, NHCH2CHS3,
according to claim19 whg
group consisting of cyakho
Cl-Cl12 al kyl, optionally substituted C3-C12

cycl oal kyl, optionally substituted C2-C12

het er ocypbraml AYY Is.asdafingh caimap{;y substituted Cl1-C10
het eroal kyl . 25 27. A conpound according to claim 26
VOwherein R2 is an optionally substituted Cl-C12 al kyl
group of iddreintegemseleated Jrom th2 groupeénsiglidg 80, 1, 2, 3 and 4;

fr opt @nal |y subst ituted

r is an integer selected from the group consisting of 1, 2, and 3.
24. A compound according to claim 23 wherein ris 1 or 2.

25. A compound according to any one of claim 21 to 24 wherein each R is
independently selected from the group consisting of H, F, OCHs, CN, OCF3, CO;CHj,
NOz, NH,, NHCOCHa, NH802CH3, NHCHcha, CH3, and CF3

26. A compound according to claim 19 wherein R? is selected from the group
consisting of cyano, optionally substituted C4-C12 alkyl, optionally substituted C3-C;
cycloalkyl, optionally substituted C,-Cs, heterocycloalkyl, and optionally substituted
C-Co heteroalkyl.

27. A compound according to claim 26 wherein R? is an optionally substituted
C+-C42 alkyl group of the formula:

N R22
R20

R21



WD 2009/ 045175 PCT/ S&008/ 000379 95 wherein R20, R21

and R22 are each independently selected fromthe group
wa@oengistirhg of H C, Br, F, OH N2, CN, NH2,PCT/SG2008/000379

optionally substituted Cl-Cl2al kyl, optionally

substituted C2-Cl2heteroal kyl, optionally substituted

C3-Cl2cycl oal kyl, optionallygsubstituted

C2- Cl2het erocycl oal kyl, optionally substituted

C6- Cl8aryl, and 5 0 tlonally substituted

Cl- C18het ewlwaenyR B? andyRT ae eachrindepersfentip selegted framche group

R2ZoMi&Rg faﬁeﬁl RIP! ol th fbrsi hﬁHCQ{pﬁ&{éllgts‘aH&t&&ea\m alkyl,

they are~attac forma cyC¢lic nol et

commptienally asubstitielg G @P@i’?ﬁ"‘l‘? ﬁPf&"é'fYn sehstituted o CsRaegycloalkyl,
an@pfisnally %ubéﬂﬂﬁ&ﬁ@@-’dﬁ{hb{e)foo?@b&l@ esptibhaIN $uUBStitdledUDs-Cqaryl, and

5?rgtrn])’sqbq?galllgprtuteﬁr%pcgﬁphetqrgwlr BbTyN%lﬂrynore ﬁgﬁt %Q‘ and R* when

e ttdien Yogetiey With thercatbon ayeet toywhichheynare attaghed cﬁ:p'yi 3 cyclic moiety.

2- et hoxyet hyl, 3-ethoxypropyl, am nonethyl,

2-am noet hyl, 3- am nopropyl, 4-am nobutyl, ; 2 i

amZﬁopent Vi colmaounyll mﬂhﬂ@etohylalm 27 rhergin aﬁt‘:'hcﬁaf hyl',and R
'%EXA&%WQ&?é&&Wrom %é‘&{)@ﬁ/kﬁasﬂﬁ*&w lGI, Br, F, OH, NO3, CN, NH;,

'am nopent yl I'am nomnet
loet h‘?ﬁ“@)ﬂn aibwi wqpyl 3s<§>mgy| atthyq,oB?rgﬂyrnethoxymethyl 2-methoxyethyl, 3-
4- %Jib/d ﬁ‘oﬁﬂbuﬁ }éihoxﬁt@t hy3-thaxyprieeyt Yémlnd\ﬁnethyl 2-aminoethyl, 3-

d' et ﬁ/ ngangltﬁ utyl, g amlr}ﬂg{arﬂél gﬁr}){% ci/Fnéthy:l)> ﬁj methylaminoethyl,

5 @Lm&hhydnmﬁpmpyjsﬂmyth,ylamlmhtyl Smetnyteeimogdentyl, ethylaminomethyi, 2-

%ihgi Mo%’ﬂ oet é(t"lylam@ %bg;flhylf?hﬂ?mnggytsﬂy 5-eéhylag1inopentyl,

ylanlnobu
15 c 0 Mpmlh!laramroefdivln g t &-dimethylamigoethidr ei fimethylaminerioryl  4-

1 Qfhdth ?rgl'h anﬁ‘e‘ﬂ'%ﬁnﬁﬁédégtypfdléméﬂ%oméﬁ*lyi d|ethylam|noethyl

i sopr o di net h ropy :
cy@r@?}gﬂw|n°prspw9'éy'emwﬁevalﬁnd 5@1#3?4 érr

4- nethylcyclohexyl butyl sec butyl |sobutyl

3 - di met hyl - but et h

s 4- elﬁ/ MROUD |abcq§%|59 clal(r)r& %l\Nhen% nky |s selected from the group
20 mstcbm(gtlmgt bgllmetwlt @ﬂ}yl‘retsbyrlopylt mnybxgﬁstmgmyl paeRyl, cyclopropyl,
t et 93 e a{ff nmr}@yé#peng/g O% h@kﬁoﬁw%ﬁﬁﬁ&ﬁ' B&ylt Sec-butyl,

erei n the "‘optional

s u u@pmyu ehi-dimethybpatyl Soethyldrivt rengyh oRgst-¢sRh dexylg heptyl. octyl,

F, cﬁﬁno fHethoxifmetry; butdmetlyNYbutoxyiretryl, dad tetrarydidflisan-3-yl,
2,2,2-trifluoroethyl, isopropyl, propyl,
2 ethyl propyl 3, 3- dlnethyl propyl , butyl |sobutyl,

253, 3odi rretphycbm;kumhy laccatdiag ity by ohey bf clpietst 4/ kq 30 winetefiry the optional

pen uMst@? IS shefec?e%yflrdm “%X%ljou @gr%@(h% ?ﬁ “Ft ¥:Jr CIp hgmég -CN methyl,

enox
tr|tmflmm°memt mjbw mm;ﬂyoroam mﬂﬁﬁ}wbnémplﬂxﬁ ethyl-propyl, 3,3-
co 19 n | 2d-ktyRButyIN §efifyd URmethyl-
R R i I b I

NHPeRMR pent-4-eny| hexyl, hepty octyl, phenyl, NH;, -NO,, phenoxy hydroxy,
30  methoxy, trifluoro-methoxy, ethoxy, and methylenedioxy.

31. A compound according to claim 1 selected from the group consisting of:
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00 NH2Z NH2 N~N NN N M\ / NNN-Br NNNNN
O -,J or a pharnmaceutically acceptable salt or

w@e@dioug 73 hereof . 32. A pharmaceuti cal conposi BCTHG2008/000379

5

i ncludi ng a conpound according to any one of 5 clains
1 to 31 and a pharmaceutically acceptabl e dil uent,

exci pient or carrier. WO 200910045175 PCT/ S&008/ 000379
101 33. A nrethod of inhibiting a protein kinase

sel ected fromthe group consisting of a

serine/t hreoni n8Harot ei n ki nase or a fragnen Har a
conpl ex there a functional equivalenh r eof
and a P13 kin r a fragment or a conpleX thereof or
a functi onal fval ent thereof, the method#ncl uding
exposi ng the pratein kinase or a fragnent or|5 conpl ex
t hereof or-a 'N\al equi val ent thereofN N\
co-factor(s) thergof/to an effective nngﬁ£ 0 é>
conpoundfacdvr dNng No apy one of cl ai toN30.N34. A
met hod agggﬂding to i m33 whereinghe’protein
kinase is a seriné/threonine protein Kinase or
fragnent or a conplex thereof or a functional 1

equi val ent thereof. 35. A nethod according to claim 34
wherein the serNHe/threonine protein kinase Nid2 a
fragnment or CR X thereof is an nifOR pro ki nase
or a fragnent jthereof, or a conplex theregf o
a.functional egufval ent thereof. 15 36. A od
according to claim34 or 35 wherein the
serine/threonNnex ein kinase i s MMORCINOM '{

f ragnent cdnpLex £ hereof or a functionall e i val ent

thereof.(%% 7.NA ngt hod accor di ng to(ET i mi83 d?erein

t he protei n/ki nase j/s~a P13K ki nase @ fragne
t hereof or a conpl hereof or a functiona

equi val ent therqﬁﬁ. 8.NA net hod accordi ng #Rid
wherein the P13 'Kitase or a fragnent thereof] %r a
conpl ex there Ny @ functional equivalenq¢ghg[eof, 'S
a class | P13Kjlor Ja fragnent 25 thereof off a|conpl ex
thereof or a fu i onal equival ent thereof.

37
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or a pharmaceutically acceptable salt or prodrug thereof.

32. A pharmaceutical composition including a compound according to any one of
claims 1 to 31 and a pharmaceutically acceptable diluent, excipient or carrier.



39. Use of a conmpound according to any one of clains 1

to 31 to inhibit one or nore protein kinase(s)
w@ei0ensad from t he group consisting of a PCT/SG2008/000379

serine/threonine protein kinase or a fragnment or a

conpl ex thereof or a functional equival ent thereof 3o

and a P13 kinase or a fragnemo1or a conpl ex thereof or

a functional equivalent thereof. 40. A use according

to claim 39 wherein the protein kinase is a

seilBne/ t Hrreethomef infbitingea prokeimkinasecselested frgntbatgrenp agnsisting of

CORPL LAY Rl priteinirfadB O bqnﬁ}neﬁﬂya y%@.ﬂhx ieRdc? of a fietional

2009/ 045175 PCTp / S&008/ 000379~ 10 . use accordi ng

t o egviglentiteropiapd A f13 Heassar |arf’@ﬂmf‘b?frﬁ ‘P?@‘Pdﬁ"df'%ﬂe?f or a functional

ki Rg6i@aléxt tReredf/ @ W@tﬁodﬁﬁchﬁﬁ‘@é@&slh@ HeqhbteinkiraBe B &Ragment or
rote

or,a ment C X

50 PR S o . LReionR "Bttt Eieteot ol fo-eEBIB) ireof to an
us effedtive achourg of 8 carhpount éecomdmgﬂ,tb amty@ne iohclaims 1 to 30.
serine/threonine protein Kkinase is nmfORCL or a

fragnment or conplex thereof or a functional qw val ent

t hé8fleof . A 4methol |aseording ofodiclan t 83 cwhgrain3 thenpspteinnkipage is a
Pr QbfepntEoRing %rdtém %irfase oK 'anr?ai;%é?nf ofla éd?ndcldxaﬁgﬂéﬁi or a functional
thereof or a conplex thereof or a functional

100 @AVMRIHEPR®REr eof . 44. A use according to clai m 43
wherein the P13 ki nase or a fragrrent thereof or a

conpl ex ther fun val ent,. thereof . is.
2 BPacs TRAER aftorha a4 WreBI e s riBRiE droteh kinase
t her adagmentar complex tbuaalof i8 i EDR protein &inass or alffagatent thereof, or
e i ondition in a
etk R e Bionl QURBEMMOBAED™ | O0 ety

15ki nase(s) selected fromthe group consisting of a

selane/ t I RORbA ScddfFBLio IS 6 33 wﬁerfefnatﬂggé‘ﬂineﬂﬁreamne protein
npl ex .t her eof or a functi onal }ex tIFI\E@HLem her e

an#ingseis MIOREIe Ob 2 EAgmeRt, o6 fom Booe bfiGioge) egpvalent
a tnepedfi onal 20 equival ent thereof, prevents, inhibits
or anel i orates a pathol ogy or a syrrptorml ogy of the
condition, the method including adm nistration of a
20t h&V apebtnetadd accertding da ¢lgien 3awierein tog pratefrokipaserigia PI3K kinase or
ac %‘?Fag}n'égt tﬁé’reé‘f'&‘ a%ﬁngl@; tHekédF BBa funkfondilequitientinérebhod
according to claim45 wherein the protein kinase is a
25 serine/threonine protein kinase or a fragment or a

COGB' eXAﬁﬁtﬂﬁ&Dﬁcc@ﬂ’dlr@ tb Wiamh BPMAkreirctBiPIRkiaade ériefr@Mient thereof

A net ho to cla
<o PT REPTRPLORTHESTA WPionsiaapigh Bereal s Hasr Prtgor a ragment
25 C O thredf ot & esrepléx thereaforraf@ittipna iequinaléntriizeseofor a
fragment thereof, or 30 a conplex thereof or a

functional equi val ent thereof .
39. Use of a compound according to any one of claims 1 to 31 to inhibit 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
30 and a PI3 kinase or a fragment or a complex thereof or a functional equivalent thereof.

40. A use according to claim 39 wherein the protein kinase is a serine/threonine
protein kinase or a fragment or a complex thereof or a functional equivalent thereof.



48. A nethod according to claim46 or 47 wherein the
serine/threonine protein Kkinase is mlfORCL or a

WO e@gienits or conpl ex thereof or a functional eREI/9GL088000379
t hereof. 35 WD 2009/ 045175 PCT/ S&008/ 000379 103 49.
A met hod according to claim45 wherein the protein
ki nase is a P13 kinase or a fgzagnent thereof or a
conpl ex thereof or a functional equival ent thereof.
50. A nethod according to claim49 wherein the P13
ki 4dse oA usefaceqyding to claimy4doshergin the serine/thneaminetvetein dinase or a
O fdg %‘rﬁ%ﬁécﬁﬁ‘lﬁ'ex%édf% Sﬁ‘tm'ltdF@h%gm klhﬁseaorcé fragmént He?kof, or a

or a0 her eof ereof or a
f ufemPplex tereshof Q/fé'ﬂ%tl?ﬂa't%ék"é'é'ﬂt th%‘?@f A met hod accor di ng
to any one of clainms 45 to 50 wherein the condition is

52. A pethod acca rdl imb51 erein .
St hggtancé‘r”?esa‘écé’f‘ge é‘blc'laf"brf‘] tcﬂe &’}’Sﬁ?ﬂ’ n ?r@{s)l%}ao%qe protein
He kinbisd @0 mTORGICor asfragment omoeplexathefeef at iavfunctional equivalent
di ﬁq%rgogrs (i diopathic nyelofibrosis, polycythem a
vera, essential thronbocythem a, chronic nyeloid
| eukem a), nyel oid nmetaplasia, chronic myel onobnocytic

| e%em A us@%&cﬁdlﬂié td Y386 Whkfeird fﬁ%%&b.ﬁ klr%%é't@a PI3 kinase or a
hrobl astic | eukem a, Hodgkin"s and goflns

logi Fegme therect oy a YMBIRG BreoL A nefiopa UM IR

nyelodysplastlc syndrones ~plasma cel |l disorder,
hai ry P 'S .sar . homa;
gy ﬁ%\eco 6’5? Eccé’é‘ﬁ'?,%g’ cl c‘ﬁ ngereé'} g’gﬁyg'g?ﬁ/ﬂ%nﬁﬁg%vﬁh%eﬁf ora
canceplex trereaf ©ala fuact[oeal equivglentathemof] iv al classdaridikror a fragment

PURREL b} 8 boBRBIBPL & ruAABhA GhOl ik ylabrt T aCt cancer

as co carcl nona, i ver cancer,
15gastric cancer, pancreatic cancer, gall bl adder

cagger; w mBoY of! tréitihg C@%@Jenﬁﬁt?'& ééhdﬁibﬁsihaé Endh@hA 6, which
k|dney and renal cancer; urinar er cancer

ur Ehibtion of oRe & m?f%lﬂrq’t%'“é‘ﬁﬁé%(is) g"éﬁ‘?t?fj gﬁ'ﬁctg? 9QHpcogsisting of a
e kéritethreofiné ipfotdibl diNate Dt @hfragnenfl bt @ldoatplexntBereof or a functional

g BN T AT B LD ot
20 0l equivhiend thegédf,careventse imbibidsor mmram a:miwgymn@rsymstomology of
NagRPRAtIEHE e PRt %ﬁ:dlné aécﬁﬂﬁ@@étloﬁ agC b "@BBpeutically effective

respiratory tract cancer car cl nona
( Nsmeuntoh a cappeund ageiding &q anypRe °§9‘%‘"¥§|1§€§§e such as
reti nobl ast oma; nuscul o-skel et on di seases such as

ost eosar gonma nusculoskele eta ne |.as
cef‘g car & A5, AGSITHIRY oo C‘Hﬂlm e'§3meA p?ﬂi? ﬂo@"ase is a
25ac seﬁr(é'lthrgom:ne arofeinrkinasé oc laafragmehb ot o cotplexethereof drha functional

co QQ&HI&Q tﬂe?eo?.

47. A method according to claim 46 wherein the serine/threonine protein kinase
or a fragment or complex thereof is an mTOR protein kinase or a fragment thereof, or
30 acomplex thereof or a functional equivalent thereof.

48. A method according to claim 46 or 47 wherein the serine/threonine protein
kinase is mTORC1 or a fragment or complex thereof or a functional equivalent
thereof.

35
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30 53. A method according to any one of claims 45 to 50 wherein the condition is a
pre-cancer condition or hyperplasia.

54. A method according to claim 53 wherein the condition is selected from the .
group consisting of familial adenomatous polyposis, colonic adenomatous polyps,
35 myeloid dysplasia, endometrial dysplasia, endometrial hyperplasia with atypia,
cervical dysplasia, vaginal intraepithelial neoplasia, benign prostatic hyperplasia,
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30 myasthenia gravis, necrotizing enterocolitis, neuromyelitis optica, ocular pemphigus,
opsoclonus myoclonus syndrome, Ord’s thyroiditis, paroxysmal nocturnal
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35 emphysema, pyoderma, Reiter's syndrome, reversible obstructive airway disease,

rheumatic fever, rheumatoid arthritis, sarcoidosis, scleritis, Sezary’'s syndrome,
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A use according to claim 61 wherein 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.

30
63. A use according to any one of claims 58 to 62 wherein the condition is
cancer.
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



25 the larynx, actinic and solar keratosis, seborrheic

keratosis and kerat oacant honma. 67. A use according to
w@eapdosa7df clains 57 to 62 wherein the condi t PGRISGH0O$M0379

aut oi nmune or inflammatory di sease or a di sease

supported by excessive neovascularisation. 30 68. A

use according to claim67 wheq@g n the condition is

selected fromthe group consisting of the follow ng:

acut e di ssem nated encephal onyelitis, Addison's

di dmikemja), myeividmgitapiasia, obionig, myetpmonadydic yeukenia, acute lymphocytic

a &l Qé{t@@@thr@dlésﬁé RuerRBCARMRINABAR Noh! Hodgkif's!dedhe’ B-cel

Initis, Ccla areata, alopeC|a seni |

an Whﬁm@p Iaalg‘,’— d-cell gk, ﬁye@gysgmqudfqnges plasma cell disorder,

anthay @& kokérmiad katsi'P 8abkomy, ngmpﬁana and nnlypérgroﬁﬂéryﬁw '¥Bnditions
apl astic anem a, , atopic derna aut ol nmun

5haéH6'P {8 iPSOTAsiSEng feat?va?'mmeew é&?"t“f’%' s‘éﬁﬁt‘iﬁ Pﬁ‘?ﬁﬂe%ma
ZOQQéMEGaﬁBerPGé'WiSéP&@SérOO@HéD and Qdlva cpizr,i éridemetBal byperplasia;
glr %nc omt Itetﬂa%Wca%c%a%?Féﬁacﬂg ggtgf:“éna dpr? (??Tﬁeas %812$s| g\éer cancer, gastric
di sencse, panh@gmscancsreaglébladclﬂf@ﬁh@r i uiiharyrirast eanger such as prostate
de%ﬁéérnﬁthh&gapcplréﬂé?% ! Uﬁnarﬂléﬁger%n%ﬂls%r&)%ﬂrcgﬁ@er penile

gans syn rone com Ca CcOor nea, com cal | euk onm,
1000£3BE8KI SKifly BRNGPHISHEN ascrisianofips Pl UmPWh Sush (Ass Glickiastoma,

3 %G?Bt@%ﬁ\ae%tﬁlﬁ&@mei l@en@ymba.aetbm aemebllion{aéntpﬁmblastoma
ernatl.tl s er renma m 0S| 11
G TGS, 3o, Stgoseadtadiomay AT o raok (g guoh as

epinahmihba/hg&l caminoeme |largngealradroinematerespitatéry dract cancer such as
OB RBfdchne’ RSELE! Sng 88l LD RekdifortR! | G- dkd Souc as
15a| w@tmoblastgmagr@gsoa{orakp@tonptqeghewcu as osteosarcoma musculoskeleletal
9l QBB RRBMbhY Soll CHRAMORASINE TiBroRl tBMBSH O,
graft-versus-host disease, Graves' 10 disease;
Qui |l lain-Barre Syndrone, Hashinoto' s disease,
ha@spl yt iAcuséraetording Yo 8Hyne, of claiefsBTttb 62 ERdr the Sondition is a pre-
ichth 03|sdtvulg rlsI . di opathic intersititial
pné’ﬁ cahatiogio ﬁ efRIzsIa- ¢ onbocyt openl C purpura,
20i nfl ammat ory bowel di seases, Kawasaki's di sease,
keibht i t Asyselaseertiog tmflainc 69 wheriei@ thtamsﬁ;tion iaelested from the group
Sy 'EGEé?ﬁﬁg d %Wéj %ﬁgﬁorﬂéib&aﬁdlﬁ)osﬁ | &gt | atidrdMafous! gdofyB€ myeloid

sease I near ﬁ%nh | sease, macul ar

scl er osus,
de ¥sRIASH ew%nzﬁy'aiw{;yapleﬂﬁ ashiemetrial hyperniasia yith @typia, cervical
di 399@&.@ Vagina mt@em{h@w ne&ﬂ!@d’hﬁbbﬁ@ﬁ:‘brﬁﬁlﬁfh hﬁje&m papillomas of

2501 M B B i s Vel aelPriviS Rerdlog P ang PR pganthoma.

opti ca, ocul ar penphi gus, opsocl onus nyocl onus

Sylégirorre Lgedac%o@n%rtg'aq 'i)hé'o QIQWQ'TSHB& Nﬁ&EiHrtH@l::ondition is an
henogl obi nuri a, sonn urner syndr one,

pelglgingmune sy injawmetory S%’J’é? nPfc:laou%Geaﬁﬁan*iU&POM | byn excessive
al l,ebBHsBRarisafor?0! YOl andul ar aut oi nmune syndr one,
posterlor uveitis, primary biliary cirrhosis,

I

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, aortitis syndrome, aplastic anemia,

atopic dermatitis, autoimmune haemolytic anemia, autoimmune hepatitis, autoimmune
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30 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

35 symptomology of the condition
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74. A use according to claim 73 wherein the condition is cancer.
30
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 lymphocytic
35 leukemia, acute erythroblastic leukemia, Hodgkin’s and Non Hodgkin's disease, B-cell
lymphoma, acute T-cell leukemia, myelodysplastic syndromes, plasma cell disorder,
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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; urinary 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, 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.



