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A number of traditional treatments for proliferative disorders such as cancer seek
to take advantage of their higher proliferative capacity and thus their higher sensitivity to
DNA damage. Treatments that have been utilised include ionizing radiation (y-rays, X-
rays and the Iike) as well as cytotoxic agents such as bleomycin, cis-platin, vinblastine,

cyclophosphamide, 5'-fluorouracil and methotrexate. These treatments all rely on causing
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One of the major advances in cancer research has been the clinical validation of
molecularly targeted drugs that inhibit the activity of protein kinases. Small-molecule
kinase inhibitors that are now approved for oncology iqdicatiqns include imatinib, gefitinib,
erlotinib, sorafenib, sunitinib and dasatinib [Baselga J., Science, 2006, 312, 1175-1178).
A number of kinases such as JAK2, FLT3 and CDK2 are promising kinase targets for
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am HEBgeralaIK))( | afkemy Ql-k r@ﬂhélé&ﬂdylkb/dloalke@,@ Yibiafam, cydaykylatyciogikenyl,

sul fq%ycaoryl n&@@f\@ycl %@%Qgg te r%ﬂ%%f hetg%oalkylalkyl
W&@Bfrﬁm&wall@ﬂ kel ey, ocyalbdikyingteroatiul fheterokycloalkylheteroalkyl,

I y yl , |
ar b'i/ier?afy he[éroa?kya 5%! %Jr{pgllh/p lhydrc%&?3 \%}& f%% alkoxy, atkoxyalkyl,
RA S{IOXRR6- allﬂm@(x@) Mlmymr cyﬂg@tyﬂwm5)I'\R@rocycloalkyloxy, aryloxy,
R4d|\¢l:(r l)ylg(P) Bﬁemxﬁ4N§rBﬁ3>§03rB@Toaryld%N(aﬁﬁ)oC( @)&)Mﬂ%—b) Eﬁmnoalkyl
and acy]| each u
e A e
ar O-NHCOB?]SIN{OOQR OF-NHCONHR?®, alkoxycarbonyl, alkylaminocarbonyl, sulfonyl,

alkylsulfonyl, alkylsulfinyl, aryisulfonyl, arylsulfinyl, aminosulfonyl, -SR’, R*S(O)R’-,
R'S(ORR®-, R'CIOINRIR®-, R'SONRHR®-, RNR)COR* RNR’)SOR™,
R*N(R)C(O)N(R®)R®- and acyl, 'each of which may be optionally substituted;

e

each R%, R*, and R® is independently selected from the group consisting of H,
alkyl, alkenyl, alkynyl, haloalkyl, heterc;alkyl cycloalkyl, heterocycloalkyl, aryl, heteroaryl,
cycloalkylatkyl, heterocycloalkylalkyl arylalkyl, heteroarylalkyl and acyl, each of which
may be optaonallysubstntuted

each R® is independently selected from the group consisting of a bond, alkyl,
alkenyl, alkynyl, haloalkyl, hete‘roalkyl, cycloalkyl, heterocycloalkyl, aryl, heteroaryl,
cycloalkylalkyl, heterocycloalkylalkyl, arylalkyl, heteroarylalkyl and acyl, each of which

may be optionally substituted;



al kyl, al kenyl, al kynyl, hal oal kyl, heteroal kyl,
cycl oal kyl, heterocycl oal kyl, aryl, heteroaryl,
waeyohosdeks/| al kyl , het erocycl oal kyl al kyl , aryl aP&EBG2006/000353
het eroaryl al kyl and acyl, each of which nmay be
optionally' substituted; each R6 is independently

selected fromthe group consisting of b , I

al keny!| 2 insdliagieg from |9<5%Hp|€9'|'8,'8f"r9e<tfégeﬂi’r 93%,-“?@% r'@gmjz‘g}?”,‘y"'
heferocaeiahkyl , aryl, heteroaryl, cycloalkylal kyl,
het erocycl oal kyl al kyl , aryl al kyl, heteroaryl al kyl and
acyl, each of which may be optionally substituted; WO
2007/ 0585AR’ RGTdeBERIBAG/sBI8 85 RBom the ZRup sonsielingof Bcrlyk alkgnyl.

th fqu ol aryT, NEtBrohryl, cycloalkylalkyl,
N el o IRy Mo hahot oot
i nuepeydetivily sidiv, dateroapiakyliiad gevh 6ChS HEICR My Be Brtiopglly
a'%%&nt . kenyl , al kynyl, hal oal kyl, heteroal kyl,
cyclo ﬂ ' het er ocycl oal kyl, aryl, heteroaryl,
cycl oal kyl al kyl , eterocycl oal kyl al kyl, aryl al kyl,

het er OaerY“ kA araniidieparibntly @aleted fromttiecdnoupenpnéisting of aryl and
optional | Lubstituted, ' re are independently
s el Py ‘%‘Z’F'b%w?'ﬁ'ém@( %eu??"%ﬁ%?ug%\ﬂﬁ@f of aryl and
eteroaryl, each of which may be optionally
substityted: ' roup of formula: -X -Y-X2-
mherein%ﬁ§99g é??g@ﬁ%d to Ar' and X2 is attached to
Ara, and wherein X1, X2 and Y are selected such that
the group L has.Between 5 and 15 atons in thée nornal
chain, X1 and X2 are each i ndependently an optionally
substituted heteroal kyl group such that X' and X2 are
not bot wheetnet aattkgned @rAvlans Xé Grattadhed tndr’aandiwbarsin Xoreand Y
oxygde ' r | land Y5 LSm&in@eHéRndPénain,
f o%’%ﬁ%g@%@&%ﬁ@bﬁ?ﬁ%ﬁgg?tﬁ%ﬁa ”{3 sub[gt |int uet ed
cycl oal kyl group, wherein Ra and Rb are each
R o R A T A i

, al ky al kenyl , a al oa ero
cy i SALS] R e P el Srayp ot gt R ofen atom
cy alteehdaybiahdingl , het er ocycl oal kyl al kyl , aryl al kyl,
het eroaryl al kyl and acyl, each of which may be
optionally substituted, or Ra and Rb nq% beﬁ%oiqu
such t haY iswteep pHrEW-GHRTGFET or@in epfiopaes s CYSRT IS
whi ch they are attached they form a cycl oal kenyl or
cycl Ohet.\ne/r{e?e?g 53%% l?b gﬂre ggé%;independently selected from the group consisting of

H, alkyl, alkeny, alkynyl, haloalkyl, heteroalkyl, cycloalkyl, heterocycloalkyl, aryl,
heteroaryl, cycloalkylalkyl, heterocycloalkylalkyl, arylalkyl, heteroarylalkyl and acyl, each

of which may be optionally substituted, or

R® and R® may be joined such that when taken together with the carbon atoms to

which they are attached they form a cycloalkenyl or cycloheteroalkenyl group;

or a pharmaceutically acceptable salt, N-oxide, or prodrug thereof.



or a pharmaceutically acceptable salt, N oxide, or

prodrug thereof. WO 2007/058628 PCT/ SG006/ 000353 S
WAS00R0sds28any group of struct ur ally rel at ed conpOURGH06/000353

whi ch possess a particul ar Sutility, certain

enbodi MEnWEh aify aewpiok Biruskralif relaled cerRayeslsdsh ppssepea particular

f Q)hmd' é’ért&h)emﬁ%@%en@aéft\)aﬁéﬁe@rdfythél%%Mundsnoﬂ el fornend (14iS8re
n certain enbodi nents Z2 is sel ected

fﬂé%‘ﬁﬂ@“@%‘kﬂdb‘h@bﬂ?.“ﬁ?Hﬁbca?ﬁ'" a bond, -N(R)- and -S-.

I n one speC|f|c enbodlnent Z2 is -N(R7) In an even
nore specific
are eacﬁ “I’eﬁta i)S/maZg 5i Sé%etc{gg frfor O(Et? Pwu@rcgns%ﬂgg o bond,

coNéY s enhgSof lnaanylspecaln@nh@mma%m Nee ltrayn b\ean more specific
peTateley" Tl WICEIN] ﬁﬁ;llc or polycyclic noieties. In

certain enbo nts each of Art and Are is a
nonocyclic or bicyclic noiety. In certain enbodinents

eac? of AAzhd glﬂﬁaré{egchaﬁdép&\dﬂﬁllvQ@M&éddﬁ‘%rrmﬁé %Fdllp cbiikisting of aryl

cer enbodi men ed fro

et MeferaRt o e, G PorpySicw BpIE 96 PUAEIE MAE B sarai

3 evhbdiivheM® dactwdf virWand Arivis va WOWByéEGCbY/tﬁhE&GZ‘BOIety In certain

P ~1C i W
oo SRR andhy ! Ghoteie M. oy e

i ndependently selected fromthe group consisting of

N, and {83 embodiments Ar' is selected from the group consisting of:

wnwAnn
2
Ha/v\v1 V2¢V1\‘('71; V1/‘\V“
VA / {;‘ s \Ily v \|/|2 / \|/3
NN "’l?.n wnanns

o
"7>«n/ %y X



Wis selected fromthe group consisting of 0, S and
NR1O; WL and W2 are each independently selected from
wo b@7gsssep consi sting of N and CR10; wherei n PeRGRA000353

i s independently selected f¥omthe group consisting
of : H, halogen al kyl, al kenyl, al kynyl, hal oal kyl,
hal oal ke heteroalkyl cycl oal kyl, cycl oal kenyl
heteroc oaIkyI heterocycloalkenyl, aryl ,
het cycl qalkytal kyl, heterocygl oal kyl al kyl,
ary al K\, heter aryl | kyl , aryl alweny\,

oal whhetero kyl , terocyclo | Kyl er oal kyl ,

yl het ero 7 @yl het er oalkyl #/ hydroxy,

hydrox al kyl, al koxy, al koxyad kyl attkoxyaryl ,
al ke Xy, alkyny , cycloalkylkoxﬁmp
hetero ycloalkyloxy aryl oxy, aryIaIkQony, phenoxy,
benzyl oxy, heteroaryl oxy, am no, alkylanino
SH:P?ﬁ;r ﬁPquthamlno"ar Ian1n ; sy Bi;@%égyﬂom the group
NHELASSting of\KGROBER ), NHCONHR3 alkoxycarbonyl
alkylaninocarbonyl, sul fonyl , aIkyIsquonyI,
al kyl sul finyl, arylsulfonyl, arylsulfinyl,
ani nosulW srsylested 18R tBe grRISEA3iS6 of O, IUBI BRIRG- |
RAC(O) N(R5) R6-, RASO2N(R5) R6-, RAN(R5) C(O) R6-,
RAN( R5) SO2R6 RAN( R5) C( O N( R5) R6- and acyl, each c“
whi ch a4l %@Vtquref eAFAINdGPeadRRUY Taldgted drom\iprograiiprropststingpf N and
R5card R6 are as defined above. In certain enbodi ments
Art is selected fromthe group consisting of: WO
2007/ 058628 PCT/ S&2006/ 000353 10 .nnnr v2 V1 v3 \ vl
vp / V1 wherdin edch Rl IsZndeBendently dsehttdd figih then drovid congisting of: H,

WheLe ierﬂda Igyl alygyyg%{%(/g%ioah(\h h‘éﬂoalké@%n Rgglglalﬁém%@{@iﬂ‘?&enyl.

2 :el(?leigtoe\(ﬁioﬁﬂk\(bl’ﬁﬁlewéyf@ﬂ%ﬂ‘ﬁ' é%‘n@qt%mﬁ"ﬂgcyé'P?'kV'W'Féle(ﬁi)’O%‘?‘%“\y'a\ky"
B Larylalkyl, heteroarylalkyl, arylalkenyl, cycloalkylheteroalkyl, heterocycloalkylheteroalkyl,
heteroarylheteroalkyl, arylheteroalkyl, hydroxy, hydroxyalkyl, alkoxy, alkoxyalkyl,
alkoxyaryl, alkenyloxy, alkynyloxy, cycloalkylkoxy, heterocycloalkyloxy, aryloxy,

arylalkyloxy, phenoxy, benzyloxy, heteroaryloxy, amino, alkylamino, aminoalkyl,

acylamino, arylamino, sulfonylamino, sulfinylamino, -COOH, -COR?, -COOR?, -CONHR®, -
NHCOR?, -NHCOOR®, -NHCONHR®, alkoxycarbonyl, alkylaminocarbonyl, sulfonyl,
alkyisulfonyl, alkylsulfinyi. arylsulfonyl, arylsulfinyl, aminosulfonyl, -SR3, R‘S(O)Rf’:,
RISORR%-, RCONRIR®, R'SONRIR®, RNR)COR* RNR)SOR™,
R*N(R®)C(O)N(R%)R- and acyl, each of which may be optionally substituted,

wherein RY, R*, R® and R® are as defined above.

In certain embodiments Ar’ is selected from the group consisting of:



and wherein each R10 is independently as defined

above, k is an integer selected fromthe group
wa@omgiosteesrg of 0, 1, 2, 3, and 4; and n i s anPCTIBEL®E/000353

selected fromthe group consisting of 0, 1, 2 and 3.

In yet an even further enbodiment Art is selected from

the group consisting of: WO 2007/ 058628

PCT/ S&006/ 000353 11 RL R10 and ~vl nr~ iwherein

R10 is as defined above. In certain enbodi s Art is

sel ected frgmthe group congisti ng of : q( Q) X S~
(RI0)q $A(Rqy | O (pz0) S (R10) g 0 \gnd
(R10) ~ r+ ,r|l sr wherjein eztch Ois || depe dently
Gs defin Lj abovle, and g lis anlinteger sel Ected rom
t he grougf bng of O ¥nd 2. WO 26Q7.958628

PCT/ S&006/ J003 12 In ceftain embodinents Ar' is
selected f the group c | sting of: S

>\/ y and \ w!

wherein V', V2 V3, V4, W, W', W3, R3, R%, R® and R° are as defined above.

In certain embodiments Ar' is selected from the group consisting of:

K 10 n(R10) _
PS5 N
D

[VaVaVavy)

\

g

wherein each R'? is independently as defined above,
k is an integer selected from the group consisting of 0, 1, 2, 3, and 4; and
nis an integer selected from the group consisting of 0, 1, 2 and 3.

in yet an even further embodiment Ar' is selected from the group consisting of:



O O0~L"Un~J Sand 0 P-~1In certain enbodi nents

Art is selected fromthe group consisting of: L, N N
wWOLRMN7MEB62007/ 058628 PCT/ SG2006/ 000353 13 N?, PaI/SG2006/000353

I N~NyNNN\NYN1YNN ~NY .iv Ins rwvww

~w~" /Jernnr%rvaVV/NNNN ~NN~NNI I

I 111 Y" ~r Y V-VWNP I In ceRtoaln enbodi nent s

Ar2 is sel ected fromthe group consi sting of: V8 V7

V8 V7 [V~ R1@nd us 5 LJQLL'U6 712:

wherein R is as defined above.

In certain embodiments Ar' is selected from the group consisting of:

/
(RO U
(R\)\ ‘5{ S/\< R,
\ s
S
= A
Yo,
Q(Rs)/ﬁ/i{ O/\<((R1°)q
AN
(0]
o s
M/

wherein each R" s indepen{dently as defined above, and

q is an integer selected from the group consisting of 0, 1, and 2.



V wherein V51 V6, V7 and V8 are independently sel ected

fromthe group consisting of N, and C(R'); WO
wQe@7/0868628 PCT/ SG2006/ 000353 14 wher ei n eachCTRG2306/000353

i ndependently sel ected fromthe group consisting of:

H, ialogen, alkyl, alkenyl, alkynyl, haloalkyl,

hal oal kenyl , heteroal kyl, cycl oal kyl, cycl oal kenyl

i et erocycl oal kyl, heterocycl oal kenyl, aryl,

heteroaryl, cycl oal kyl al kyl, heterocycl oal kyl al kyl ,

aryl al kykertalh@hesdadryd A&l ik pélectairfphethdgonpl consisting of:

cycl oal kyl het eroal kyl , heterocycl oal kyl het er oal kyl ,

het er oaryl het eroal kyl , aryl heteroal kyl, hydroxy,

hydr oxyal kyl , al koxy, al koxyal kyl , alkm@é?ryl,

al kenyl oxy, al kyn igfycloalkylkoxy,

het er ocycl oal kyl rydoxy, arylaf

benzyl oxy, hetergaryljoxy, am no, al

am noal kyl, acyl)as80, aryl am no,

sul fi nyl am no, , - COR3, -COCRS

- NHCOOR3, - NHCOXHR3, al koxycarbonyl, pne

al kyl ami nocar bonyl, sul fonyl, al kylsal¥onyl,

al kyl sul finyl, arylsulfonyl, arylsulfinyl,

am nosul fonyl, -SR3, R4S(0O) R6-, RAS(C»ZEE-,

RC(O N(R5) R6-, R4SC2N(R5) R6-, RAN(RS5) C(

R N(R ) SO2R6- R4N N(R5) R6- an each of

whi ch may be opt¢onally Substituted.;/In \gertain

enmbodi nents Ar 2\\s splected fromthe group consisting
of: I .nnl v' | U, and c) k ( wher ei n

each R11 is ind ndently as defined abBove, o is an
i nteger selected fromthe group consi st#¥ig of 0, 1, 2,
3, and 4; and p is an integer sel ected fromthe group
consisting of O, 1, 2, and 3. In certain enbodi nents

Ar 2 is selected fromthe group consisti of: 1 \p
Ivor I R11 AR11 R11 and OR' WD 2007/ 05862
PCT/ SG2006/ 00035 S5 erein each R1 as defined
above. S
o]
I and =
V}-"\J\,\ ﬂ\pf‘

!

In certain embodiments Ar' is selected from the group consisting of:




wORooN058628 N N N 2, \ N N NNNI |

In even further enbodiment Are is selected fromthe
group consisting of: NNI \N NNN\ NN~ N X X11,
I/

N I n one enbodi nent of the ilmvention the compound i s
of the for | a (X) 7/ 058628 P /:S&2006/ Qp035

16 (R11 or mul
ph rmaceft i aII)}"acce es(N*l/ drug |t h re
vvhreln Rl , , kandoarea
defNige ove Rerbodi of-N he inv
corrpo ndls ofthe or la (XI):

G(R10) X \ --F
i e o
Annn Annn Annr Arns
X Xy X
N 7 Nl. N
MY Y

Zz—2Z2

7
\/8 V7 yd
PN
—%L / VG . /VS V5
' V5 ~ V5 ?71' é
- VS

wherein V&, V8, V7 and V® are independently selected from the group consisting
of N, and C(R");

Z \ \PQI/BEG200864000353



x2 R N\ ~(R11) R1 ~ N Formula (XI) or a
pharmaceutical Iy acceptable salt or prodrug thereof,
wob@resss2Rl, R2, R10, R11, X1, X2, Y, g and o BCES@H06/000353

defined above. In one enbodénment of the invention the

conmpound is of the formula (XI1): WO 2007/ 058628

PCT/ S&006/ 000353 17 1 q(R10) / XY S X2 R2 S Rl

N ~( R11)wheteinoeactHREGE ringlepengeatly pglecisel iy Higr drePetnFiziag PF H,

acc?&gﬁ?belllﬁ\ 3@5@ yni, rh%@%lk'ﬂ hﬁlbﬂeﬁ@fheterdmr &jcRalkyl, cyd@ikenyl,

ar e

onetentiodalsh ﬁetergqeycnowéemylnwdtefemW? R S DC TR L

{ O%Yl]% @, htblobrylatkyl, G4ritaiRany i kyckalkPhetezoal iR HeterdeyclddkyiReteroalkyl,
heteroarylheteroalkyl, arylheteroalkyl, —hydroxy, hydroxyalkyl, alkoxy, alkoxyalkyl,
alkoxyaryl, alkenyloxy, alkynyloxy, cycloalkytkoxy, heterocycloalkyloxy, aryloxy,
arylalkyloxy, phenoxy, benzyloxy, heteroaryloxy, amino, alkylamino, aminoalkyl,
acylamino, arylamino, sulfonylamino, sulfinylamino, -COOH, -COR?, -COOR?, -CONHR?®,
.NHCOR, -NHCOOR®, -NHCONHR’, alkoxycarbonyl, alkylaminocarbonyl, sulfonyl,
alkylsulfonyl, alkylsulfinyl, arylsulfonyl, arylsulfinyl, aminosulfonyl, -SR?, R*S(O)R%-,
R'S(O)R%-,  R'CONRIR®-,  R'SONR’)R™, RN(RFIC(O)R®-,  R*N(R®)SOR®,
R*N(R®)C(O)N(R®)R®- and acyl, each of which may be optionally substituted.

In certain embodiments Ar? is selected from the group consisting of:

1 e

Z | X

-——(R”) and ‘ P

/'%l }1 Nx(R“h,
wherein each R"' is independently as defined above,
o is an integer selected from the group consisting of 0, 1,2,3,and 4; and
p is an integer selected from the group consisting of 0, 1, 2, and 3.'

In certain embodiments Ar? is selected from the group consisting of.

/'1(1 /‘—LLL R /LL‘Z R



H Formula (XII1) or a pharmaceutically acceptable salt

or prodrug thereof, wherein R, R2, R10, Rl1, X X2,
Ww200q/058828 0 are as defi ned above. |In- one enmboRdTRG2006100353

the invention the compoundi1fs of the fornula (XIV): WO

2007/ 053280 BF RS@ACRARAGBSR, 18 1 9(R10)' X Y X2

R2 N RLN~(RLl)o HFormula (XIV) or a

pharmaceutically acceptable salt or prodrug thereof,

wher ei ninRven fiither &AMl ArXa selatlad fiem tip gaavd consisting dlis

defi ned above. In one enbodi mrent of the invention the

conpound is of the fornmula (XVl): X1 a(R10)\- _T @]

X2 R2 70 RLNN\_I(RL1) Formulgl(Xvi) or a .

( ble salt or f

X2,

rodrug there

NSO NGING )

In one embodiment of the invention the compound is of the formula (X):



19 X1 q(R10) S X2 2 N\ ~(R11) RL NHo Formula
(XVIl) or a pharmaceutically acceptable salt or
w@e@dnssg2g her eof, wherein RL, R2, R0, Rl 1, MXAT/SGA06/000353

Y, q and o are as defined dabove. In the conmpounds of
the invention X, X2 and Y are chosen such that there
are between 5 and 15 atons in the nornal chain. In
one enbodi nent of the conmpounds of the invention X1,
X2 and Y are chosgamﬁuch that there are between 6 and
15 atons in the Rl chai In one specific

enbodi nent of the ¢6 s T\$4ML¢nvention X1, X2
and Y are chosen guch that there ake 7 atons in the

normal chain. In afiot her specific nbodi nent of the
conpounds of the inwemAon X1, X2 amd Y are chosen
such that there are § atons in the'normal chain. In
anot her specific enbodi nent of the ¢onmpounds of the

i nvention X1, X#. and X are chosen sych that there are

enbodi nent of the qpnpou ds of tne inwention X, X2
and Y are chosen elno atoms in the
normal chain. Ig thel/i#Wenti on X and

X2 are both heteroal kyl groups The—two het er oal kyl
groups are chosen indepen ﬁhL f each ot her such

that X and X2 are not bot é# eroal kyl groups

contai ning at | east one oxygen atomin the norma

chai n nfftherebf,i ncl ude: a
chay Safgaalrﬂ?\m?qbg]nc%gbéc@&me ééﬁbut&&j @ (a)
Cl. 5al kyl OCL1. 5al kyl, (d) -N(Rsa) wo 2007/ 058628

PCT/ SR0QR4BAR3T3, R, R", X', X2, Y, k and o are as defined above.

In one embodiment of the invention the compound is of the formula (XI):

X

l X N -
/
)\ ~L o
[~ (R
R! N 'N‘ \
Formula (Xt)

or a pharmaceutically acceptable salt or prodrug thereof,
wherein R, R% R™®, R, X', X3, Y, q and o are as defined above.

In one embodiment of the invention the compound is of the formula (XII):



20 (e) -N(Rea)Cl.b5al kyl-, (f) -Cl1.5alkylN(R8a)-; (9)
-Cl.5al kyl N(Rea) C, . sal kyl -, (h) -N(R8a)CO, (i)

WO bifoR85862901. 5al kyl -, U) - CL. 5al kyl N( R8a) CO-, PCT/R$2006/000353
- Cl. 5al ky1IN( R8a) 000i . 5al kyl17, (1) -CON(Rea)-, (m
- Cl. sal kyl CON(R8a) - (n) -CON(R8a)Cl.5al kyl -, and (0)
- C1. sal kyl CON(R8a) Cl. sal kyl -, wherein R8a is selected
fromthe group conS| tin .\ii\ﬂglogen, al kyl ,
al kenyl , ~al kyd§?) kyl, haloaf kenyl,
heteroalkyl cycl cycl oal kenyl
heterocycloalkyl, cycl oal kenyl , aryl,
het eroaryl, cycl oal kyWal kyl, heterogycl oal kyl al kyl
aryl al kyl, heteroaryljal kyl, aryl al kenyl
cycl oal kyi het ergpal kyl | _het er ocycl oal kyl het er oal kyl ,
het eroaryl hetero
hydr oxyal kyl , al ko
al kenyl oxy, al kynyl
het er ocycl oal kyl
benzyl oxy, heteRoaryI@&y , am no,
am noal kyl, acyl am no, arylam no, sul fonyl am no,
sulfinylanino, - COCH, -COR3, -COCRS, -CONHR3, -
NHCOR3, - NHCOOR3, - NHCONHiRBIUaXkbx y car bony ! |
alkylaninocarbonyl sulfonyl aIkyIsquonyI

al kyl sul fjnyl, Isulfon ul fn

ant hosul ¥ @rma a“wsipéjy"asa“ °f¥ﬁ3 65)%9%

RC(O N(R5) R6-, R S02N( R5) R6-, RAN( R5) C(O R6-,

RAN( R5) S02R6- I B9 )\ 5 each of
whi ch ma{esy %p'tq énaﬁg/x sx?k\)(ls\lé Fad){gsr aé@m@& gée of
suitabl e values of X2 include: (a) -OCl. 5a|ky| , (b)

- Cl1. 5al kyl g b
5 53 ety g e

=

@%)y, phenoxy,

Formula (XIi)
or a pharmaceutically acceptable salt or prodrug thereof,
wherein R', R?, R™, R", X', X3, Y, g and o are as defined above.

In-one embodiment of the invention the compound is of the formula (XIV):



(g) -Cil-5al kyl N(Reb) Cl1. 5al kyl -, (h) -N(Reb)CO, (i)

-N( Reb) COCL. sal kyl -, U) -Ct.5al kyl N(R8b) CO-, WO
WQo07/0868628 PCT/ SG2006/ 000353 21 (k) PCT/SG2006/000353

- Cl1. 5al kyl N( Rab) 000i . 5al kyl18, (1) -CON(Rab) _ (m

- C, . sal kyl CON(Rab) - (n) -CON(Rab)C1.5al kyl-, and (0)

- C1. 5al kyl CON( Rab) Ct . sal kyl - X1vvhere|n Rab is sel ected

fromthe group @0p3|9 ‘H\~hapogen al kyl ,

al kenyl , al kydyl hal oalikenyl ,
heteroalkyl cycloa yl, ycloalkenl
heterocycloalkyl, h ocycl oal kenyl , aryl,

het eroaryl, cycl oal kyljal kyl, hetero&gcloalkylalkyl,
aryl al kyl , heteroarylalkyl aryl al Kenyl ,
cycloalkylheter& kyl

het er oaryl het er oal Ry! , | hetera hydr oxy

hydr oxyal kyl , al ko al kpxyal ky oxyaryl,

al kenyl oxy, al kyny]| cl oal

het er ocycl oal kykoXy, &x¥, phenoxy,
benzyl oxy, heteroaryl oxy, aano am no,

am noal kyl, acyl am no, arylan1no sul f onyl am no,
sulfinylanino, - COOH, - COORS, - CONHR3, -

NHCOR3, - NHOOOR3, - NI-|C(]\II—F¥?3mU|aK)ﬂ\6>xycar bonyl ,

al kyl am ?%%Fr?ﬁ@ﬁ |call§5éct36t51¥é salt o?ﬂrb’d{ﬁg&h’érédﬁnw

al kyl sul aryl sul fonyl, arylsulfinyl,
anlnosulfonyl SIR 3, RS(C»RS- RAS(C»ZRS-

R4C(O) N( R@rﬂﬁiR’,, RRWNI( F5XRB-q anR4 hi(eR5 NS RBve.
RAN( R5) S02R6-, RAN(R5)C(O N(R5) R6- and acyl, each of
which may be optionally substituted. In the conpounds
of the i moeeeinomimet efft: ix2ntondherrompayod i oHBe FeA KY):
groups containing at |east one oxygen atomin the
normal chain. Accordingly either only one of X and
X2 is a group OfR"®)k or nerthey of X1 and X2 is
a group of this type; ne enbodi nent one of X1 or
X2 is a heteroal kyl contai ninglat | east one
oxygen atomin the nor chai n provildi ng conpounds of
formula (11). In one fgrmof the congounds of fornula

(1) X1 is a hetgroal kyl group contaijning at |east
one oxygen atom i rovi di ng
conpounds of fornul of the
compounds of fornul a)l X1 is selecy d fromthe

group
R1

Formula (XV1)

or a pharmaceutically acceptable salt or prodrug theréof,
wherein R, R3 R, R"', X, X3, Y, q and o are as defined above.

In one embodiment of the invention the compound is of the formula (XVHI):



consisting of: (a) -OCl.5alkyl-, (b) -Ci.5alkylO,
and (c) -0,-5al kyl OC, sal kyl. WO 2007/ 058628

wEFan88006/ 000353 22 I n one enbodi ment of thBCT/SG2006/000353
conmpounds of fornula (Ila) 1X' is selected fromthe
group consisting of: (a) -OCH2CH2-, (b) -OCH2- (c)

-CH2O0, (d) -CH20CH2-, and (e) -CH2CH2OCH2 I n one

speC|f|c enbodlngnt f unds of formula (I1a)
X i s- OCH2CHz- oR one \enbodi ment Yof the conpounds of
formula (1l1a) X2 ig{selected fromthe group
consisting of: (a) -
(c) -C, .5al kyl N(Reb) -

(h) -C, .sal kyl N
0) -C, .5al kyl C(O) N(|R8b) - (Rsb) C, . sal kyl -,
and (1) -C, .5alkyl C»N eb) C15al1 kyl - j] wherein. Rab is
selected fromthe g g oﬁF\Hrwbalogen

al kyl, al kenyl ,R aIkyHyI, I al oal kenyl ,

het er oal kyl , cycl oal kyl, cycl oal kenyl ,

het erocycl oal kyl, heterocycl oal kenyl, aryl,

het eroaryl, cycl oal kyl al Fyinulati¢¥lgr ocycl oal kyl al kyl ,
aryl al kyl

(i) -C(O N(Reb) _

or a pharmaceutically acceptable salt or prodrug thereof,
wherein R, R, R, R™, X', X3, Y, g and o are as defined above.

In the compounds of the invention X', X2 and Y are chosen such that there are
between 5 and 15 atoms in the normal chain. In one embodiment of the compounds of
the invention X!, X2 and Y are chosen such that there are between 6 and 15 atoms in the
normal chain. In one specific embodiment of the compounds of the invention X', X2 and Y
are chosen such that there are 7 atoms in the normal chain. In another specific
embodiment of the compounds of the invention X', X% and Y are chosen such that there
are 8 atoms in the normal chain. In another specific embodiment of the compounds of the
invention X', X? and Y are chosen such that there are 9 atoms in the normal chain. In
another specific embodiment of the compounc;s of the invention X', X? and Y are chosen

such that there are 10 atoms in the normal chain.

In the compounds of the invention X' and X* are both heteroalkyi groups. The
two heteroalkyl groups are chosen independently of each other such that X' and X? are

not both heteroalkyl groups containing at least one oxygen atom in the normal chain.

Examples of suitable values of X' include:
(a) -OC,salkyl-,
(b) -C.5alkylO-,
() - -CisalkylOCsalkyl,
(d) -N(R™)-,



het eroaryl al kyl, aryl al kenyl, cycl oal kyl het er oal kyl ,
het er ocycl oal kyl het eroal kyl , het eroaryl het eroal kyl ,

wa@eoozlostees oal Kyl , hydroxy, hydroxyal kyl, al KOXRCT/SG2006/000353

al koxyal kyl', al koxyaryl, alkenyl oxy, al kynyl oxy,
cycl oal kyl koxy, heterocycl oal kyl oxy, aryl oxy,
aryl al kyl oxy, phenoxy, benzyl oxy, heteroaryl oxy,

a dno Nieneaikpo, ami noal kyl,  acyl am no, aryl am no,
sul'f onyl am no, qulnyIanlno - COOH, - COR3, - COCRS,

- dONHR3 G sa'kﬂdﬁ&%, - NHCOOR3, - NHCONHR3,

u xycaﬁhﬂ@&k@ﬂ&L%&Maninocarbonyl, sul fonyl ,

E?Isul bh al kyl sul finyl, aryl sul fonyl,
a# sulf(§§% '‘am nosul fonyl, SR3, R4S(O) R5-, WO
2007/ 058§ CBGFEB@BOOG/OOOSSS 23 R4S( O 2R5-

A(ﬁ(O) N(R 5%@@« SO2N( R5) R6-, R4N(R5) C( O) R6-,

R5) SC2 NCR5) O( O N(R5) R6- and acyl, each of
vWﬁbh nd% %@”ﬁ ICORaRKY substituted. In one enbodi nent
ofmthe CEUMRY) ds of formula (lIla) X2 is selected from

the group glng of : (a) -C, .5alkyl N(Rsb)-; (b)
m>5a| 15?{|tyf€r1&§§% 5al kyl -, and (c)

Qh)_SaI mmwgma)and wherein R8b is defined above. In
Ba onpounds of formula (lla) X2 is
@ectedgfggﬂ&?ﬁﬁ %mﬂp consisting of: (a)
CH2N(RIb)_ (b) -CH2ZN(R b) CH2-, (c¢) _
Cchllc"z%l@d Hbl‘\b% |s’selm fro(nd%e grotrz €8Ads gl -H, hmbgmt R Ealkyl, Rtxbnyl,
is defined above
coBaHn B9 (TR (FPIoaaty SaA coerdiEnly felrgpgoator
COﬁEtarb@umeayl Ieﬁ*ﬁsthe@meryloxgygleaikmmym heterbtyeloatylatkpll arylalkyl,
Y din oun 1dafk RGEroalkyl
AP e gl LI (g o
sehaerbﬁﬂhdieruﬂhh)'t herylhgtewalgl.c dwdioxt: i rh‘@df@m'a'k)(' )8 kON( Ralggxyalkyl
(bgkoxb!grﬁ?aglgenylgﬁj, klélkyn'yloxy, cycloalkylkoxy, heterocycloalkyloxy, aryloxy,
arylalkyloxy, phenoxy, benzyloxy, heteroaryloxy, amino, alkylamino, aminoalkyl,
acylamino, arylamino, sulfonylamino, su!finylamino, -COOH, -COR?, -COOR?, -CONHR?, -
NHCOR?, -NHCOOR?, -NHCONHR?, alkoxycarbonyl, alkylaminocarbonyl, sulfonyl,
alkylsulfonyl, alkylsulfinyl, arylsulfonyl, arylsulfinyl, aminosulfonyl, SR?, R'S(O)R’-,
R'SORR% R'CONRIR’., R'SONRR®-, RNR’)C(OR™, R*N(R%)SO;R"-,
R*N(R%)C(O)N(R®)R®- and acyl; each of which may be optionally substituted.

Examples of suitable values of X?include:

(a) -OC.salkyl-,

(b) -C. salkylO-,

(©) C,.5alkylOC4.salkyl,
(@) N(R®)-,

(e) -N(R¥®)C1.salkyl-,
) -C,.salkyIN(R®)-;

(@) -Cy.salkyIN(R™)Cysalkyl-
(h) -N(R®)CO-,

0] -N(R*)COC;salkyl-,

0) -Cy.salkyIN(R*)CO-,



(c) -C _5alkyl N(Rsa)-; (d)

-C, .oalkylN(Roa)C, . 5alkyl-, (e) -N(Rsa)C(O -, (f)
WO MjoRos86eX O) C1_5al kyl -, (g) -C, .5al kyl N~Roa) G¢Q)/$G2006/000353
(h) -C,.5alkyl N(Rsa)C(0)C,.5al kyl-, (i) =C(ON(R a) -

(j) -C, .5al kyl (O N(Roa)-, Wa 2007/ 058628
PCT/ SG2006/ 000353 24 (k) - C(O N(Rea) ClL. 5al kyl -, and

(1), -C .%a NRBa Cl 5al kyl -, wherein R8a is
seﬁ@ctedi% Eﬁh&%g%ﬁ conS|st|ng of : H, hal ogen
al kyl , , @IONQR‘?W,, al kynyl hal oal kyl , hal oal kenyl ,
het oal | kyl, cycloalkenyl

het Eoc clf::I 8&‘{!‘?}5& Fsl%'het erocycl oal kenyl , aryl,
het@roarﬁpNFtyﬁiﬁ&kah®JkyI heterocycloalkylalkyl,
ar )(b al kyle, .al ?@bﬁ(ﬁ’%f’%l@#ﬁw aryl al kenyl ,

cycloalkyl er oal Ky et erocycl oal kyl het er oal kyl ,
het er oaryl het eroal kyl , aryl heteroal kyl, hydroxy,

hlygr oxy akteydin R¥lis i@ﬂ?é}éd f@hk@(M@kac\éhsxsun@bkaX%ﬂ)béfrl alkyl, alkenyl,
a

ety e SR PR ol Fisoalsp. priereseato
berhzyafooycioalkdwlt ea@lar ydterxaryl, aoydidatkylalkfi Kk \herocyualkylalkyl, arylalkyl,
h?@%la{@éikl agxféwo :%led%%a!gﬁm %ﬁ@%eﬁ&hetemamw,
Hd)@:mawmms aryIHOERR3 hydedx,0xhydraxyatsply | glkoxy, — alkoxyalkyl,
al Wb)@jﬂi‘ynoﬁﬂér@%ﬂy | @I@H*l&@nyéycloall@‘kgw SHLtEBEWI'oaIkonxy, aryloxy,
al k I'finyl, ary|sul fony sul fi nyl
ani? p)fyon%)/]enO)gRgbeanqhq roaryomS@@)ngR@Jkylammo aminoalkyl,
R4@(;)®nM§‘R’5r)/IRGrno, WR4 N(na%ﬁﬁflagslﬂfdd@@ @C@L‘RFOOR“ (;]ONHR3
3 - and ac) ea
i Ry R OORT o) RECh St vt v BRbeaBah: sdipy
of afkﬂélllf@'@)’h'pdlsulﬂﬂlg nygf a?)dﬂUHQmMa glidutipyl X amiresufedye c8R°d R‘SEMR®-,
t heys | 5 5 6 N(RS 6
CGR ss(gzﬂ p (g @;r\gh’ RY 0&“ SRR g), RIN(RIC(OR®-,  RN(RHSO,R®-,
))6%30)5' ill sémlwl eaféw&whlfway beeeiorglirsehstiatedal ky! -

mhereln R8a is as defined above, |In one enbodi nent of

the COIT'le l{I'ﬂadt?om%ound% rorfnllhe |n\;e|ntlloR)X1 >gnd iX§ arseerlmo?gct)tﬁﬂeterogm groups
containing at least one oxygen atom in the normal chain. Accordingly either only one of
X" and X?is a group of this type or neither of X' and XZis a group of this type.

in one embodiment one of X" or X is a heteroalkyl group containing at least one
oxygen atom in the normal chain providing compounds of formula (i),

In one form of the compounds of formula (1) X' is a heteroalkyl group containing
at least one oxygen atom in the normal chain providing compounds of formula (J1a).

In one form of the compounds of formula (lla) X' is selected from the group
consisting of:
(a) -0C,.salkyl-,
(b) -C15alkylO-, and
(c) -C1.salkylOCy.salkyl.



group consisting of: (a) -CH2ZN(RBb) CH2-, (b)
-CON(R8b) CH2-, and (c) -N(R b) COCH2-, wherein R8b is
wa@sgoodessered above. I n one enbodi ment of the coPEDEGZI®G6/000353
of formula (Il1b) X2 is selegfed fromthe group
consi sting of: (a) -OCl.5alkyl-, (b) -Ci.5alkyl O,
and WD 2007/ 058628 PCT/ S&006/ 000353 25 (c)
- Cl. 5al Iﬁyér@@bbEahkry lof thé reoroprendsnds dalinwre tia) o 1g riected from the
n(ﬁl o ffornula(llb) X2 is selected fromthe
grg6 BCS%Shé WWing of: (a) -OCH2CH2-, (b) -QCH2- (c)
- @R0 , -OCHCHCH2OCH2-, and (e) CHZCH20CH2-, In
gg)t her (ﬁﬂfpom ment of the invention neither of XL or
Is a ’eroal kyl group cont ai ni ng at |east one
oX$igen afUB-in the normal chain providing a conpound
of(gf or mutg,0dH,] nd. 1 n one enbodi ment of the conpounds
of forrrul C‘%LJJJS% X1l is selected fromthe group
cdBki st i 98 7)) -N Rea) (b) -N(R8a)C, . sal kyl -
(c) -C, .sal kyl N(Rea) -

eren AR 3 A B

In one embbdiment of the compounds of formula (lia) X? is selected from the

group consisting of:

(a) -N(R®)-,

(b) -N(R®)C.salkyl-,

() -C.5alkyIN(R®)-;

(d) -C1.5alkyIN(R®)C1.salkyl-,

(e) -N(R*)G(O)-,

(f) -N(R*)C(O)C1.salkyl-,

(@) -CrsalkyIN(R™)C(O)-,

(h -C1.5alkyIN(R®)C(O)Cs.salkyl-,
(i) -C(ON(R™)-,

() -C1.5alkylC(OIN(R®™)-,

(k) -C(O)N(R®)C.salkyl-, and

) -C,.5alkylC(OIN(R®)C1.calkyl-,

wherein. R® is selected from the group consisting of: H, halogen, alkyl, alkenyl,
alkynyl, haloalkyl, haloalkenyl, heteroalkyl, cycloalkyl, cycloalkenyl, heterocycloalkyl,
heterocycloalkenyl, aryi, heteroaryl, cycloalkylalkyl, heterocycloalkylalkyl, arylalkyl,
heteroarylalkyl, arylalkenyl, cycloalkylheteroalkyl, heterocycloalkylheteroalkyl,
heteroarylheteroalkyl, arylheteroalkyl, .hydroxy, hydroxyalkyl, alkoxy, alkoxyalkyl,
alkoxyaryl, alkenyloxy, alkynyloxy, cycloalkylkoxy, heterocycloalkyloxy, —aryloxy,
arylalkyloxy, phenoxy, benzyloxy, heteroaryloxy, amino, alkylamino, aminoalkyl,
acylamino, arylamino, sulfonylamino, sulfinylamino, -COOH, -COR?, -COOR?, -CONHR?, -
NHCOR?, -NHCOOR?, -NHCONHR®, alkoxycarbonyl, alkylaminocarbonyl, sulfonyl,
alkylsulfonyl, alkylsulfinyl, arylsulfonyl, aryisulfinyl, aminosulfonyl, SR®, R'S(O)R*,



(h) -C .salkylN(R8a)C(O) C, sal kyl-, (i) -C(0)N(Ra)-,

(j) -Cl.salkylC(ON(R8a)- (k) -C(O N(Rea)Clsal kyl -,
w@anw7058628 C1. 5al kyl C( O) N( Rea) C1. 5al kyl -, wher ePCI/Rez006/800353

sel ected fromthe group consisting of: H, hal ogen,

al kyl, al kenyl, al kynyl, hgloalkyl, hal oal kenyl ,

het er oal kyl, cycl oal kyl, cycl oal kenyl . .

heg ycl srshetr@samehRB! KRNYRIC@IRY, , RIN(R')SOR™,

hgtsgéggr’yl ,R?%:(?g\{(% | kyl al kg\ll_(, )het er gt{é%)' oalkylal kyl

aRNEBNRAINRO)RE@ad arlr SacBPRINICh maybp ptioaslly pubstitdted:

cycl oal kyl het eroal kyl , heterocycl oal kyl het er oal kyl ,

het er oar yl het er oal k aryl het er o 2 Q&rom th

hydr oxy'ﬁIOR?F’E‘bOQ'I"FB%t%é U ﬁvglii?fmihg((ﬁ% Iz(o%/églrgy ,mm °

algkapybrexing ol kynyl oxy, cycl oal kyl koxy,

het.er ocycl gal kwl oxy, aryl oxy, arylal kyl oxy, phenoxy,

b ??zyl o%?aﬂﬁ?ﬁlg@%ar yl oxy, am no, al kyl am no,

arnb)noal oy alkyMR*2007kO58E28 PCT/ SG2006/ 000353 26

acul am 1 890, sul fonyl am no, sulfinylam no,

- g%bﬁ QPC&Q(CX&?}MS - CONHR3, - NHCOR3, - NHCOOR3,

- NHCONHR3, al koxycar bonyl, al kyl am nocar bonyl ,

sul f ony|yhereir REYd dlideiapyvk, al kyl sul finyl, aryl sul fonyl,
aryl sul finyl, am nosul fonyl, SR3, R4S(O) Rs-,

RAS(O) 2R5-, RAC(O) N(Rs) R6-, RASO2N(R ) R6-,

RN( Rs) C{r@nRembodiRées( dRtHe SORRBIngs ofmmaeﬁgad 3 yalerisy fRr gng
acyl . each . which may be optionally substituted. In
or%oué’r‘r:ﬁ%sgslt"ﬂ@nft of the conpounds of formula (I1l) X1 is
selbct edCHMNGRE he group consisting of: (a)

-Gy sal k .sal kyl-, and (b)

ﬁ%kBa) C%Lémglébptb wherein RBa is as defined above.
| ncbne éﬁ'ﬁ@fdizﬁgﬁ% 5f®he conpounds of formula (111) X1
i s@pel ectagcdN(®itt he group consisting of: (a)

-NHC(O CH2-, (b) -NHC(O CH2CH2-, and (c)

- CH2N(RBa) CH2-, wherein RBa is as defined above. In
one enbodereiari” ipfefingfaberpounds of formula (111) X2 is
selected fromthe

In another embodiment of the compounds of formula (1l), X2 is a heteroalkyl

group containing at least one oxygen atom in the normal chain providing compounds of

formula (llb).

In one embodiment of the compounds of formula (lib) X' is selected from the

group consisting of:

@  -NR™)-,
()  -N(R¥)Cy.salkyl-
©  -CisalkyINR®)

(d) -C1.salkyIN(R®)C.salkyl-,

(e) -N(R*)C(O)-,

(f) -N(R™)C(0)C.salkyl-,

@) -C1salkylN(R™)C(O),

(h) -C1.5alkyIN(R*™)C(0)C1.5alkyl-,
(i) “C(ON(R™)-,

) -C1.5alkylCOIN(R™)-,



group consisting of: (a) -N(RBb)-, , (b)
-N(RBb)C, .sal kyl-, (c) -C, .salkylN(RBb)-; (d)
wo )079586k8/1 N( RBb) G sal kyl -, (e) -N(RBb) C(O) -, PCT/3G2006/000353
-N(RBb) C(OC, .sal kyl -, (g) =2€ .salkyl N(RBb)C(O) -,
(h) C sal kyl N(RBb) C(O C, .sal kyl-, (i) -C(0)NRBb)
(j) 1.sal k O N( RBb (k) -C(ONRI b)G .salkyl -,
(I) é‘g 1{‘3}/ &@) RfB% Cl_5al kyl -, WD 2007/ 058628
PCT(l) S@O%Aﬂ@ﬁﬁéw R2)C, kg, ein R8b is selected fromthe
group consisting of: H, hal ogen, alkyl, alkenyl,
| kynyl, hal oal kyl, hal oal kenyl , heteroalkyl
cycl oal k whereig & leablk@ermom ih@gremmw]@btmalowil halogen alkyl, alkenyl,
| et gy E’Sﬁyﬁ% %yt%%aﬂ(eﬁ yljmeier ﬁ(?ler ?@Ja)f(&l’ ché‘kE’r@| kh)é'le?é&Mbalkyl

heter ocyc ¥] eteroary ){
ar We@rq@@lgafken)@)y anbal Rtj@;og@lt eqygqulWlkyl heterocyc|oalkylalky "arylaikyl,

hetRiRaWaE gl kyamkewoal l@eloaakyme@ér@dn@ar y InBgioeycalkihdteroalkyl,

ar yl het ﬁ&‘??fglfok}/‘ﬁV'|» k@&@éf?i%ky"al %W hXP¥°X‘éfi"1¥%9‘F%3¥y alkoxyatkyl,

cyCdlkba)PaM/I katkeyrylodyet elikpgipod oajcloglkpboxy, atetelooycioalkyloxy, —aryloxy,

ar er@AH@%}qE X%het%tlg n %)éXZylogfzrﬁ%%r?MOxgh e:}rrﬁﬁ' 5)Wla%?ﬁé marrqlgoalkyl

amn Ffamng, antn ylamho ary s
sul acwwylh@mmmcs mlﬂonylwmrmmfmylamimp% PR, -CORORSONHR?, -

alkylamlnocarbonyl sulfonyl,
aI kOXécar bon aI k | am nocar bon

al kHvEtiondn kv isuiey | 2uYPR | arv!aw%y%uwmﬁwony' SR’, R'S(OR™,
ar yR's(g)Reny| R“C@CD‘NWWJ f RIFONERS,, RER(FOCRDRS-, RN(R%)SOR’-,

RRERCML SRl R i

acyl, each of which may be optionally substituted. In

one embog SR oo SRBAANS O ol AITHDAC G bddeidPre? e

selected fro roup consistin
- C, ISR SRYARINSRPD) - ; (b) - C, bal kyl N( R8b) C _sal kyl -, and
(a) -C,.salkylN(R“)C1.5a|kyl-,

(b) -N(R®)C(0)C1.salkyl-, and
(c) -C(OIN(R*)C1.salkyl-,

wherein R® is as defined above.

In one embodiment of the compounds of formula (lib) X' is selected from the

group consisting of:

(a) —~CH:N(R®)CHz-,
(b) —CON(R®)CHj-, and
(c) —N(R®*)COCH;-,

wherein R® js as defined above.

In one embodiment of the compounds of formula (1lb) X? is selected from the
group consisting of: i
(@) -0OC.salkyl-,
(b) -C4.5alkylO-, and



(c) -C, _5al kyl CON(R8b)- wherein R8b is as defined
above. In one enbodi nent of the conpounds of formnula
W@ Rdops8€28 i s sel ected fromthe group consi stiPQr/e62006/000353
(a) -CH2N(R8b)- (b) -CH2N(R ) CH2-, (c)
- CH2CH2CON( R8b) -, and (d) -CH2CON(R8b) _ wherein R8b
is as defined above. A particularly useful subset of
cofound$efviPhealkfhvent i on are sel ected fromthe
group consi sti ng of WD 2007/ 058628 PCT/ SG2006/ 000353

28 k(R10) k Y N N\ ~N/ \'N
| ~ (11 oné Pé“?%"meﬂf of fs‘%cqﬁfowdﬂoa‘w@w@ﬁ s Sf'ea‘(efhm (918
S Gobb BbnsRmgoRBb Rz Ra b N N 11 \ 11 )o

(@) ~OCH,CH-,

(b) -OCH,-

(c) ~CH0-,

(d) ~CH,OCH,-, and
(e) ~CH,CH,OCH,-.

"In another embodiment of the invention neither of X' or X? is a heteroalkyl group
containing at least one oxygen atom in the normal chain providing a compound of formula

an.

In one embodiment of the compounds of formuta (Ill) X' is selected from the group
consisting of:

(a) -N(R")-,

(b) -N(R®)C1.salkyl-,

(c) -CsalkyIN(R®)-;

(d) -C1.5alkyIN(R®)C,.salkyl-,
(e) -N(R*)C(O)-,

) -N(R™)C(Q)C.salkyl-,

(9) -C1salkylN(R*)C(O)-,

(h) -C1.5alkyIN(R8")C(O)C1.@}kyl-,
0] -C(OIN(R®)-,

() -C1.5alkylC(O)N(R™)-,

(k) -C(O)N(R¥)C,.salkyl-, and

) -C1.5alkylC(OIN(R¥)C 1 salkyi-,

wherein R® is selected from the group consisting of: H, halogen, alkyl, alkenyl,
alkynyl, haloalkyl, haloalkenyl, heteroalkyl, cycloalkyl, cycloalkenyl, heterocycloalkyl,
heterocycloalkenyl, aryl, heteroaryl, cycloalkylalkyl, heterocycloalkylalkyl, arylalkyl,
heteroarylalkyl, arylalkenyl, cycloalkylheteroalkyl, heterocycloalkylheteroalkyl,
heteroarylheteroalkyl, awlﬁeteroalkyl. hydroxy, hydroxyalkyl, alkoxy, alkoxyalkyl, .
alkoxyaryl, alkenyloxy, alkynyloxy, cycloalkylkoxy, heterocycloalkyloxy, aryloxy,
arylalkyloxy, phenoxy, benzyloxy, heteroaryloxy, amino, alkylamino, aminoalkyl,



R~(RLNN\ ()oRR NHNR H~ Y q(Rlo) Y

g(Rlo) ONN RR\RBb Rz Ra ~-NNb ~//~RLlt 1

WO RDIPSB62RL N\ ( )o RN HHNNY T Rz \ R8b ReCT/88106/000353
\' 11 V't t (R)o1l H(R)o,RNH RLNNW

2007/ 058628 PCT/ SG2006/ 000355 29 ' (R10) 0~ y k(Rlo\ )
Oy N ON, RBb NRRRBb NNRILIR 21 H( Yo RL NN

t  d&anfho, arylamino, sulfonylamine, sulfinylamino, -COOH, -COR?, -COOR?, -CONHR?, -
NHCOR?®, -NHCOOR?®, -NHCONHR? alkoxycarbonyl, alkylaminocarbonyl, sulfonyl,
alkylsulfonyl, alkylsulfinyl, arylsulfonyl, arylsulfinyl, aminosulfonyl, SR®, R'S(O)R>,
R'S(O)R%, R!CIONRIR®:, RISONRYRE:, RNRHCOR®-, RN(R*SOR-,
R*N(R®)C(O)N(R*)R®- and acyl, each of which may be optionally subsfituted.

In one embodiment of the compounds of formula (Ill) X' is selected from the
group consisting of:
(a) -C1.5alkyIN(R®)Csalkyl-, and
(b) -N(R¥)COC,.salkyl-,

wherein R is as defined above.

In one embodiment of the compounds of formula (lll) X' is selected from the
group consisting of.

(@) ~NHC(O)CH-,
(b) ~NHC(O)CH,CHz-, and
(c) ~CHN(R®)CH;-,

wherein R® is as defined above.

In one embodiment of the compounds of formula () X? is selected from the
group consisting of:
(@  NR®)-,

(b) -N(R®)C1.salkyl-,

() -Ci.salkyIN(R®)-;

(d) -Cy.salkyiN(R®)Cy.salkyl-,

(e) -N(R*)C(O)-,

) -N(R®)C(O)C.salkyl-,

(@) -C1.5alkyIN(R™)C(0)-,

(h) -CysalkyIN(R®)C(0)C1.salkyl-,
0] -C(ONRR®)-,

1) -C15alkylC(OINR™)-,

(k) -C(ON(R®)C4.salkyl-,

() -C15alkylC(ON(R®)C.salkyl-,



k(RI\ \ 1 'Y | 2 ~-N Rl (R11)o Hor a

phar maceutically acceptable salt or prodrug thereof,
wob@resss2iRl, R2, R10, R', k, Y, g and o are aspPdpbé¢rwe000353

above. In certain enbodinmenfs R is selected fromthe

group consisting of H, halogen, alkyl, heteroal kyl,

cycl oal kyl, heterocycl oal kyl, aryl, heteroaryl,

cycl oal kidreih IR is seléntedoodiycyrodd topsising 9t H, hatogem |3k atkenyl,

heter oar yl.al Kyl e k eterocycloalkyl,
LN ] ST gtk st
ar wiemeyaraehy lanyl hyeterosy, ~ drgieaylalky) ktgf;?{a{ocyc al@ggﬂ, atylalkyi,
glr {é%c%(é | 'r'yIC)a/I @ll@gi)%l k@%?bé)ﬁl(l;}iﬁ%ﬁ@diaﬂ@%(zll :ngid;yﬂcmxlyy!heteroalkyl,
hete@_qrqg@ﬂl*ﬂqf,g@ygyl, amng?rogp%wh&#)ﬁo’ EygFo)); agkﬁ% 0 %I’koxy. alkoxyalkyl,
sulifoRua amidylosy| Bikylogm bwjoalk@oDh, helereyclaairg, aryloxy,

CONHR3,” N N Al ox .
a KMo P Bty 1o OB I BT e bmincaton
al Kyla@lab] drylythino, atlihyarhific syfinylaming|-6QPH.i-BQR’, -COOR’, -CONHR, -
an f nd 3 i.ch dagrbonyl, sulfonyl,
OS%'*F% | Wﬁu ot tﬁiﬁgddw%a%é%%’g@%zswwnl o o ;”O‘)’;Z_
PCIV/BL006/ D0GSED. auiseiinibe pbiaifNY: neBessHisnYs S5 (HEOR™

A0 S b o S
, _chloro opo, i odo, . ) utyl,
PeRINRIC RGN Gt paprispghmehiny B oA o BRted.

hydr oxy, nethoxy; ethoxy, phenoxy, benzyl oxy, am no,

met hyl arino, -t hyl ang | @1 MUKk 38Te&ted from the
pent yl am" r?Bé SWBO "ﬁ&nsp?a{ﬂngﬁ%@ogg%h&(ﬁrm%i(w rr|ay be "

) ptioomednkigtirgwbst it uted. In certain enbodinents R is
selgctednfr . group consisting of H chloro,

brk)aﬁo, i 8&589‘92“&1*:36, nﬁt hyl ani no, et hyl ani no,

pr 8yl antnskyRYE wrifod™pent yi ani no and  hexyl ani no,
eagdy of hinhioomyr®he optional ly substituted. In a
specific enbodinent R is H |In certain enbodi nents R2

Is selected fromthe group consisting of H, halogen,
wherein R¥ is as defined above.

In one embodiment of the compounds of formula (Ilf) X? is selected from the

group consisting of:

(@  —CH:NR™)-,

(b) ~CHzN(R®)CHy-,

(c) ~CH,CH,CON(R¥)-, and
(d) ~CH,CON(R®)-,

wherein R® is as defined above.

A particularly useful subset of compounds of the invention are selected from the

group consisting of:



al kyl ,
aryl,
whedaoensssyg |l oal kyl al kyl, aryl al kyl ,
cycl oal kyl het er oal kyl ,
het er oaryi het er oal kyl ,
hydr oxyal kyl ,

het er oal kyl ,

het er oaryl ,

al koxy,

cycl oal kyl ,

het er ocycl oal kyl ,

cycl oal kyl al kyl

het er oar yl aP&E/EG2006/000353

het er ocycl oal kyl het er oal kyl ,
aryl het eroal kyl , hydroxy,
alko%yalky, cycl oal kyl koxy,

het er ocycl oal kyl oxy, aryloxy, aryl al kyl oxy, phenoxy,

aryl

naxlbe

benzk?;RLooxy,
0

O+10

R3, NHCOR, NHCOOR3,
Lcar onyl, al Kkyl &y noca
| £onyl , al kyl sul ffi nyl,

inyl, am
ptionally

optionally substl

sel ect.e

fr
5. (o
mn but yl

bro

propyl
each of

am no,

het eroaryl oxy, a PQ

ted fro

" \ph enfoxi) ber
nmet hyl am no, Hethy
pentyl am no and hexyl am no,

no, sul

nosul fonyl,

su tltu d
t he gﬁgﬁp

no, propyl

y al kyl ami no,

an1no butylanino,

each of which may be

tuted. In certain enbodlngpbs\BQ S

gro COHSI@E;

ch may be optlonally S
speci ficl enbodi ment

met Ry! ani'no,
am no, Jpentyl a

n
th Ian1no

no a hexyl am np,
tltuted I n on

selected fromthe groyp N

gr oup conS|st|ng of"Hand C1-C4 1kyl. In a specific
enbodi nent R3pLs Ck< alkyl. 1n certai di

R4 |.,§B‘°s\ edjﬁgrlrftgﬁe‘fgroupq(”cé) ing of H and
Cl-&4 (I’kyll. I'n a specifNc enmbodigent {R4 is C1-C4

al kyl . rtain enbodinents R5 | &l ected fromthe
group cofisi sting of Ci- al kyl, i

acyl . Inja specific e HknengRSi

cerrf odi nent s is &8%

consi G- al kyl,

iing'%f ab

acyl. I n specifid enmbofli rent R5
bongd<” TR £ertai hts
group consi stiing o and Cl-C4

kaK N ,




3lkyl. In a specific enbodinent R7 is H In certain
enbodi nents of the invention R8a is selected fromthe
w@e@apsssessi sting of H and al kyl. In certain PCT/SG2006/000353

enbodi nents of the invention Rea is selected fromthe
group consisting of H netkyl, ethyl, propyl, butyl,
pentyl and hexyl. In certain enbodi nents of the

invention R 8b is selected fromthe group consisting

of F% al kyl , dﬁﬁﬁaﬁ\y acyl , «&8cl oal kyl al kyts

hy %0 yl, -COR3, ar¥y al kyl teroaryl alkyl

sel ect om t he group cgnsi st
cy6l oprgpyl net hyl, 2-pyri di nyl -
2-hydroxy-et hyl, cycj opropytg®2- mgt hyl - propyl, N\\

2, yI-propyI, rifluorgace , R8P
- CH3) z, _and\ N nor pho qar boxyl

certajln enbpdi ne t he conpqunds |of th ent i on
as d abo R1O0 |

frdn1thelgrouP N
hal oal kyl , ha oalkenyl het er ocycl oal kyl', aryl,
cycl oal kyl al kyl , heterocycloalkylalkyl, aryl al kyl ,
heteroaryl al kyl . cycl oal kyPhet er oal kyl .

heterocycloalkylggﬁqroalkyl WO 20 7/058628
I kyl,

PCT/ SG2006/ 00035
aryl het er oal kyl , hydroxPaIkyI al koxy, and
al koxyal kyl, each |j)f whilch may Ibe optiomally
substituted. In celtain gnbodi néhts each Ois
romthe group ;onsisting of

i ndependent|y sel ec
H, hydroxyl, fluoro, @am no, nethoxy, ne |, ethyl,

propyl, butyl, i exyl, phenyl/ and

2- nor phol i no-e h of mhlch y be optionally
substituted. In cefjtain odi e ach R11 is

i ndependently sel efited frlomthe /group) consisting of
H, hal ogen, al kyl m pgr~\NR3R" yfsgkmpnyl,
hal oal kyl , het &®*0al kyN; na °

heterocycloalkyl, aryl, cycloal kyl
het er ocycl oal kyl al kyl , aryl al kyl, heteroarylalkyl

cycl oal ké{'a ﬁér%&@'{c‘égy acc&ﬁb‘f‘eréaﬁ){rcdr&ﬂjgkﬁélrébet eroal kyl,

het er oaryl het er oa aryl sul fonyl oxy,

aryl het er oal kyl , hydroxy, hydr oxyal kyl , al koxy, and
al koxyal dyerein IE’aRh RYFR" WhY chandwyaretss d@‘p‘?@ aneus | y
substituted. In certain embodi ments each R11 is

IH ”dﬁ%?g;yplg{m%%?g%ﬁg {l%%lgcnzg{rﬁ{r)l 96"”8 9 ﬁénsﬁﬁg{ﬁg\ ﬁglogen
pensiyl . héxensatkyl, [Rhstouidyl, dawrocycloalkyl, aryl. heteroaryl cycloalkylalkyl
heterocycloalkylalkyl, arylalkyl, heteroarylalkyl, cycloalkylheteroalkyl,
heterocycloalkylheteroalkyl, heteroaryiheteroalkyl, arylheteroalkyl, hydroxy, hydroxyalkyl,
alkoxy, alkoxyalky, cycioalkylkoxy, heterocycloalkyloxy, aryloxy, arylalkyloxy, phenoxy,
benzyloxy, heteroaryloxy, amino, alkylamino, arylamino, sulfonylamino, sulfinylamino,
COOH, COR?, COOR?, CONHR?, NHCOR’, NHCOOR®, NHCONHR?, alkoxycarbonyl,
.alkylaminocarbonyl, sulfonyl, alkylsulfonyl, alkylsulfinyl, arylsulfonyl, arylsulfinyl,

aminosulfonyl, and acyl, each of which may be optionally substituted.



2- mor phol i no- et hoxy, each of which may be optionally

substituted. In certain enbodiments of the invention
weawh/ofb18 i s i ndependent|y selected from the BCDEE2006/000353

consi sting of H, al koxy, hetéroalkyl,

het er ocycl oal kyl , heterocyépoalkylheteroalkyl and

aryl sul fonyl oxy. In certain enbodi nents of the

i nvention k . . i ' ' isti
anot _her ?ne(f%léglb?ﬁlg%@'ﬁﬁ?gsi oé lhg .lrgf}ﬁorig?tg %lﬁgtro}ﬁﬁﬁ%ﬁp donsietng
thé Hnveerpi dremg, iiago.0meiyia ethYln PEsRYE: Bﬁgoair’]:ﬁ@nbe’&' i°§°‘§‘¥’°p""
AL I (N P o ke
o, PP UHBE BRI BT by B R TRA ) be
gnmgﬂ,dngambsmutécs 2. In certain enbodi nents of the ’
i nvention each R11 is independently selected from the

group consisting of: WD 2007/ 058628 PCT/ SGQ06/
33 20~ _ ift \cerdimenchotifents R’ isSeiected) frm\\thewfomngﬁnﬁg?g?a%m'

\2%971%&%%!2 gggé%egégggg?%?g’b%qggymgﬁMgQ& titylanikd, Wtylamino and

hexylamino, each of which may be optionally substituted.
In a specific embodiment R' is H.

in certain embodiments R? is selected from the group consisting of H, halogen,
alkyl, heteroalkyl, cycloalkyl, heterocycloalkyl, aryl, heteroaryl, cycloalkylalkyl,
heterocycloalkylalkyl, arylatkyl, heteroarylalkyl, cycloalkylheteroalkyl,
heterocycloalkylheteroalkyl, heteroarylheteroalkyl, arylheteroalkyl, hydroxy, hydroxyalkyl,
alkoxy, alkoxyalky, cycloalkylkoxy, heterocycloalkyloxy, aryloxy, arylalkyloxy, phenoxy,
benzyloxy, heteroaryloxy, amino, alkylamino, arylamino, sulfonylamino, sulfinylamino,
COOH, COR®, COOR?, CONHR®, NHCOR, NHCOOR’, NHCONHR?, alkoxycarbonyl,
alkylaminocarbonyl, sulfonyl, alkylsulfonyl, alkylsulfinyl, ~arylsulfonyl, arylsulfinyl,
aminosulfonyl, and acyl, each of which may be optionally substituted.

In cerain embodiments R? is selected from the group consisting of H, chloro,
bromo, iodo, methyl, ethyl, propyl, butyl, pentyl, hexyl, cyclopropyl, cyclobutyl, phenyl,
hydroxy, methoxy, ethoxy, phenoxy, benzyloxy, amino, methylamino, ethylamino,
propylamino, butylamino, pentylamino and hexylamino, each of which may be optionally

subsfituted.

In certain embodiments R? is selected from the group consisting of H, chloro,
bromo, iodo, amino, methylamino, ethylamino, propylamino, butylamino, pentylamino and

hexylamino, each of which may be optionally substituted.

In one specific embodiment [Rz is selected from the group consisting of H and

alkyl.

In another specific embodiment R?is H or methyl.



In one enbodinent Y is selected fromthe group

consisting of: and 1In a specific enbodinent Yis In
war@viosss2speci fi c enbodi nent Y is I n anot her spers&2006/000353

embodi nent Y is a cyclopropyl group. Many if not al

of the variabl es di scussed ‘above may be optionally

substituted. If the variable is optionally

substituted then in certain enbodi nents the optional’

et ST oSS T SRR P, o

aI kel in @bihymnhnomamalstsylbgtemmmmb lgeniy Fonsigiad efah* RAA s Ce

al k C Y, al kenyl ,
@gr@ ?gﬁlﬁé?4é§$ é%g glkenyl aryl,
heteroaryl hydr oxy, hydroxyalkyl alkoxy,

~I koxy % K¥lain ea.#b‘s%xﬁg w s sabdi@diehe beas wnsisiay ke pioXyGs
al kyn

oxy cl oal kenyl oxy,
heﬂ@rﬁ@V@ﬁﬁﬁﬁﬁyP%&?ﬁXHéPeFﬁ%@%IoaIkenyloxy, aryl oxy,

het er oar yl oxy, arylalkyl heteroarylalkyl

aryIaIk | ox C kyl,

ani noal )?F"‘g“ %fPRPFHWP‘ﬁg 'S s\éie g i tﬁael (‘i&{% g??ym,C1 “Caally

ar plesodlkyl @mdydcyl. &ma xpee;ﬁldeﬂnbnwrln@nt&%s Ro&d ER‘SVI al koxyal ky,
-COCH, -CORS, -C(OORS, -SH, -SRS, - OR6and acyl In

certain enbodiments the substituents are s& %dﬂiﬁ'e]

t he gr oleraimesttodimags Roie selgptgddigatine erpup mgs's a !

al l@l et @b NN acylelh g5t bnthodinteal RFas €y alkgliokybyld, aryi,

007/ 058628 PCT/ S&006/ 000353 35 ycl oal kyl,
het erocycl oal kyl, heteroaryl, hydroxy, hydroxyalkyl
aI koxy Inaﬂekalrh ambddtﬂnentslﬂhsrsekabtkq'frqm tre\draupriconsistingté Hey C1-Cs

| kyl sul f onyl | sul fonyi
i Rbat Fosegs BN T o i and vl - In

addltlon to conpounds of Forrmula (1), the enbodi nents

di scl osﬁfceﬂéu? eftbodiPnents iof tRE h@hidrORP R EIBREE wim theagrbyp consisting
acc ble salts, pharmaceutically acceptable

%@é'w ) har maceuti cal |y acceptabl e prodrugs, and
pharnaceutlcally active netabolites of such

; onmpoun qrbri)egialn ?m%mﬁaﬁﬂ%ﬂﬂg InGéHhiby Ra%(‘s%lﬁét@@flrcﬁn R@grbsp @hsisting

such met Invention also relates to
phafrHreretaut dtryh ipropy rytys Peribhang hewédd udi ng a conpound ) f
the invention with a pharnaceutically accept abl e

carrier, de%t:alg\%%%@rg%{\?ﬁ,f@ rﬁkﬁ@%@ H%Hs yeles elé{ea ﬂ&ﬁ th@%%@ﬂon@ Qtﬁ\g

i nventi ghe

pr ot @i, nalli, neysledlls), hay: | cydbatigylatiorip dwidieny t%' oﬁ@Rmrafﬂﬂ\‘Yé “and
gt@l Kk 1ase(s) and/or co-factor(s) thereof to an

ef %SP?W% anmount of a conpound of the invention. In

one enbodi nent the

In certain embodiments of the invention R® is selected from the group consisting
of H, méihyl, cyclopropylmethyl, 2-pyridinyl-methyl, 2-hydroxy-ethyl, cyclopropyl, 2-methyl-
propyl, 2,2-dimethyl-propyl, trifluoroacetyl, -COCH,NHCH(CHs)., and N-morphalino-

carboxyl.

In certain embodiments of the compounds of the invention as described above
each R" is mdependently selected from the group consisting of H, halogen, amino, alky,
haloalkyl, haloalkenyl, heterocycloalkyl, ari, cycloalkylalkyl, heterocycloalkylalky,
arylalkyl, heteroarylalkyl, cycloalkylheteroalkyl, heterocycloalkylheteroalkyl,



conpound is a conpound of forrmula (X), (XI), (X1),
XUy, (XIv), (XV), (Xvl) or (XVil). The conpounds
waoele@closssesl herein may act directly and sol el y POT/BGH06/000353
kinase nolecule to inhibit biological activity.
However, it is understood that the conpounds may al so
act at least partially on co-factors that are invol ved
in the phosphoryl ati on process. For exanple, wher
t hetekdarytasteroaliyl, ayydtetanoatiep bygtpun bydrexyalil plkedy gnd §'b‘2&‘Ma”éY§ each
cyel| i [\ Sal dufegt he transfer of phosphate from
ATE’%'gﬁgéa/%ggﬁl}sﬁ?g&%g%sugﬁgo-factor initself) to the
substrate nol ecul e. Gt her kinase co-factors include

i(oni ﬁ sge&gﬁgﬁ e&%_@iﬁeﬁ@ eé:me“’anwdgpdgx_aérmy lsa?qtedl frqpi ¢ group
such as osphat i seri.ne), an c

omresiBoek Heprot, (o oURE: BTG e Hopat u P
Ki ragaheny, bs Bmerpidiintrethogpantd nbicpmey ks aptidcalysystitiied. a
speci fic enbodi nent the cyclin-dependent kinase is a

G oup | CMOG kinase. In one enbodi ment the Groqu I

CMCG ki imasetain sersetisenis ceath & is tinfiepgdenty selesied & o gfoup

oL  hlddER alfPdminGORRIR, CEfRsulfdAAK RalodRET AlefREdalkyl,
T B b it
PHORSoaryfdil)R &yl Em&ie Broalds CdedBeyclaaiic) hel ARy oheteoarylheteroalkyl,

functi onal equi val ent 't herepf.. a clfyi

et R A PRl BT e igael. each o

f uRlEiEH reayadle optipuallyabiestitutedher eof . | n anot her enbodi nent

of the nethod the one or nore protein kinase(s) is a

protein tyrosine kinase. In one form of tri S i

enbodi nmémicertaincepbasiresnts e3rhd¥ i [fendappRsrlly; elegleqyfpm the group

20049R 8RB, HySrbkyRERAIMRY, QR Sthyl 3oy, buty, péhtyl, fxpt ghenyl, and

tyrosi ne ki nase. hn \ﬁ}:@" enEOd't%e%\t o gﬁut&” oup VI I

pr dterARoingelRYKeach of WidimayLe SRRty BPY'Y'8h t he gr oup

consisting of TYK2, JAK1l, JAK2 and HOP or a

Funct ! ongke B niBlifiBhs biRE fhionldAoPR'® Rifdshenenty selected from
n e oup I

enbodi ne ey proteln tyrosi n? ki Hgse i ﬁ}alk \
JAKR orgreupf urrensigingl @fui Wl eAkOWnher BN oABEPHFIRT "
of hbBRcyIBhIkMRterdalkgl ahdBRisuliohgdyides a recurrent uni que
acquired clonal nutation. This nutation is observed in
a mjority of polycythema vera (PV) patients and a

si gni f i clanérapreatboditrients odhe ipeenficarktiss0 gtitt I ong efegdimentk is 0. In
nyel i | g di sorders, including, essential
thragﬁﬁ%gbﬁ@qr@y l}E‘I’) and chronic idiopathic

nmyel ofi brosis (IMF). In one formof the nethod the

nut at i ONjpicsrafh SrAbddMRentsof theeBilomlyand oret. Sulose éntbadiment i O-
positi ?n 61% ,§‘\§/6t17.FX. The incidence of this nutation

i n IRPOMEEETRHIE" %S Ver y hi gh (around 78% of patients).
The JAK2 nutation is somatic and occurs at the |evel

of a henpt QRA &hidainrkdn&Bf the invention o is 0, 1, or 2. In one embodiment o is

one. In another embodiment o is 1. In another embodiment o is 2,

In certain embodiments of the invention each R" is independently selected from

the group consisting of:



cell. Studies have denonstrated that the nutated JAK2

was found in nyeloid cells, i.e., bone marrow cells,
w@e@nobssey/'t es, pl atel ets and erythrobl asts derPeBEGI006N00353

CD34+ cells, but not in T cells. In addition, nutant

JAK2 was found in henatop0|?{|c col oni es derlved from

hemat opoi eti ¢ progenitor ce Appl i cant has

denonstrated that kinase inhibitors described herein

are capable of inhibiting the activity of wl

and nmutant JAK2. | n another enbodi nent of th¢

the protein tyrosine kinase is a Goup XV

ty ne ki pase. {n one forQ)of t hi odi p8
%Q?ﬁﬂJﬁi#%ﬁ rosi ng;” kiase istsekeft ed ¥fom
t he group cons stlng of PD&R-b, PDGFR-a, CSF1 R
c-kit, Flk2, LT1, 'FLT2, FLT3 and FLT4 or a
functional equinval thereof. In one { specific

enbodi nent the Goup XIV protein tyrosine kinase is
FLT3 or a functional equivalent thereof. In another

formo e nmethod, the FLT3 ki nase includes a

nutat‘l/fc;?\Q her e HHF\EEE§LgPtial experi nental and

clinijcal eYidence sl N gl e h GLQS§PS\Lh LT3

mut, atN~qnsare i nportant in|the n or

mai ht enance of AML in sone at'ents Actlvatlng

mutati ons of FLT3 result in constitutive actl

FLT3 tyrosine kinase activity and can , transform

factor dependent henatopoietic cells as evidenced by
q{3|on to factor-indel endent growth and formation

of mowrs” TR iqodef FgPear -~ Tice: addi ti on,
retroviral transduction of pri mar e bggé\ggyraw
with an AM Eatlent derived FLT3|I TD (] nt érpal ~t andeth
duplication) c results in a let

nmyel oproliferative syndronme. Furthernore, retroviral
transduction of bone marrow derived from

promyel ocytic | euk I retinoic acid receptor
(PML.-RAR) transgenfc myge with FLT3 -1TD results in a
mar ked increase inlthe/ncid of e~

pr | ogyt i ke Tebikenia in Such mice when
cogggred With nmice that received a transplant of nock-
transduced bone marrow. Applicants have denonstrated

t hat ki nases inhibitors described WO 2007/ 058628

PCT/ SG2006/ 000353 37 herein are capable of inhbitNnOg
FLT3 i ing an | TD where there is a duplication o

am no laci ds VDFREYEYQH at am no gci d position 592-60(L.
I n an leven re spE€£F$Q//2ﬁbgy¥%ent:§g;bhﬁrn€* od e
FLTQ{i s an intérnal tandem dupl’i cati . In an
evenh -moré specific embodi ment| t he internall| tandem
duplication is a duplication of am no aci d®

VDFREY YDH at position 592-601. In one enbodi nent of

the \gﬁ/gxp05|ng%dyé one or “QPQ\ELDPSL\‘BYﬁQQF(S)

//\\



t he conpound includes adm ni stering the conpound to a
mamal containing the one or nore protein kinase(s).
wO pooasoseber enbodi ment the one or nore protei NPCT/SG2006/000353
ki nase(s) include at least two Kkinases selected from
the group consisting of CDK2* FLT3 and JAK2 or
functional equivalents thereof. In a further form of
this enbodi nent the_o or re protein Kkinase(s)
include all three QB$EEK2,/EE$§ 2aTINJAK2 or functiona
equi val ents thereof. In an evenifurt®er aspect the
i nvention provides the use of ajcompound of the
invention to inhibit one or nore Bt ei n ki nase(s). In
one enbodi nent the conpound is a conpound of fornula
(X), (X)), (XI1), XiIl), (XIV), (XV), (XVI) or (XVII).
In one ¢NHRABEMNMert M@ serREeOfonhE @ropp amesting ki nase(s) is
a cyclin-dependent protein kinase. In a specific
enbodi nent the cyclin-dependent kinase is a Goup |
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functioﬁgﬁs%ﬁmfgﬁaéﬁFn¢ﬁ§?eof. In a specific
enbodi nent the Goup I CMCG kinase is CDK2 or a
functional equival ent thergof. &p another enbodi nent
the one or nore protein;ski is a protein
tyrosine kinase. In one formof this enbodi ment the
protein tyrosine kinase is a Goup VII protein
tyrosi ne, ki A% ShectieritRinRAPOE! ment the Group V|
protein tyrosine kinase is selected from the group
consi sting of TYK2, JAK1l, JAK2 and HOP or a functiona
equi val ent thereof. In a gpeei\ [c enbodi nent the
Group VII protein tyrosifeukinade is JAK2 or a
functional thereof. In a nore specific enbodi nent the
JAK2 includes a Vto F nutation at position 617. WO
2007/ 058 S8R a 38odr her
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_COOH, -CORS, -C(O)OR?, -SH, -SR?, -OR®and acyl.

In certain embodiments the substituents are selected from the group consisting

of: halogen, =0, =S, -CN, -NO,, alkyl, alkenyl, heteroalkyl, haloalkyl, alkynyl, aryl,
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CDK2 or a functional equivalent thereof.

in another embodiment of the method the one or more protein kinase(s) is a

protein tyrosine kinase. In one form of this embodiment the protein tyrosine kinase is a



protein tyrosine kinase. In one formof this
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n an even nore specific enbodi ment FLT3
includes an internal tandem duplication. In an even
nor e Sp@\CdnBth@r e&[ﬁb@rﬂér{fﬁﬂhe inetaod the @ratedr tytomine dinase is a Group XIV
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patient-derived FLT3 ITD (internal tandem duplication) cDNA results in a lethal
myeloproliferative syndrome. Furthermore, retroviral transduction of bone marrow derived
from promyelocytic leukemia/retinoic acid receptor (PML-RAR) transgenic mice with FLT:,3
ITD results in a marked increase in the incidence of acute progranulocytic (APL)-like
leukemia in such mice when compared with mice that received a transplant of mock-
transduced bone marrow. Applicants have demonstrated that kinases inhibitors described



40 In an even further aspect the invention provides
the use of a conpound of the invention in the

w@e@passaed on of a nedi canment for treating a copPdi/sGEnNe000353
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tyrosine kinase. In one embodiment the Group V!I protein tyrosine kinase is selected from

the group consisting of TYK2, JAK1, JAK2 and HOP or a functional equivalent thereof. In
a specmc embodiment the Group VIl protein tyrosine kinase is JAK2 or a functional
thereof In a more specific embodiment the JAK2 includes a V t F mutation at position
617.
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In another embodiment the one or more protein kinase(s) include at least two
kinases selected from the group consisting of CDK2, FLT3 and JAK2 or functional
equivalents thereof. In a further form of this embodiment the one or- more proteiri
kinase(s) include all three of CDK2, FLT3 and JAK2 or functional equivalents thereof.



amount of a conmpound of the invention to a patient in
need thereof. In one enbodi nent the conpound is a

weooopossse8 of fornmula (X), (XI), (Xil), XI1), ¥&I/52006/000353

(XV), (XVI) or (XVI1). In omg enbodi nent the

ki nase-rel ated disorder is a proliferative disorder,

In a specific enbodinent the proliferative di sorder
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Canéwplasms ahdMBeimebobisemeat the cancer is a solid
tunour. I n one enbodi nent the solid tunpur is a tunour
present in or netastasized froman organ or tissue

sel ect ednfanaimar emeodiment thecane Sir storenijoten kiBasetss is a pr@f@artxyosme

COLiRdke. W&ﬁtf@ﬁ'\%f thﬁmﬁﬁh@htqﬁ@ pr&@ﬂ @rosrﬁl‘ kaﬂase ||sU€nGroud ‘VIV@btem
pancr eas,’ cervi

C s W50l 7B ETEr e LRGPP AR VR ed from
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22?’,0 &a&fg: em Omﬂ@ht”tﬁgt%% eVIIPE:%rfly%glh&?vl'\as%qggﬁhng ]3 fun(cj:tional

| esfuivaieat; mc@mreps@ﬁlﬁ@pmé%m@t |tf@u4%éﬁ1'@'uda%atvef° F mutation at
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thrombocythemia,  chronic  myeloid leukemia), myeloid metaplasia, chronic
myelomonocytic leukemia, acute lymphocytic leukemia, acute erythroblastic leukemia,
Hodgkin's disease, B-cell lymphoma, acute T-cell leukemia, breast carcinoma, ovarian

| cancer, colon carcinoma, prostate cancer, melanoma, myelodysplastic syndromes,
keloids, congestive heart failure, ischemia, thrombosis, cardiac hypertrophy, pulmonary

hypertension, and retinal degeneration.
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| eukem a, chronic nyel ononocytic |eukem a, nyeloid
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erythroblastic |eukem a, Hddgkin's disease, and

B-cell |ynphoma. In another enbodi nent wherein the

ki nase-rel ated di sorder is a cardiovascul ar disorder.

In one enbodi nent the cardi ovascul ar di sorder is

sel ect eth énotirer temeodinentithe proteis i tgbsinegkingise goRgEmUP V@& protein

3\?03 qe k?r’L F]é” lﬁ’oaé @W&%léemﬁownﬁﬁpﬁ’e%r%up X9 qutéﬁtyrosm% kinase is

rest
kisplagied fr@maheeﬂm@n eopielies of QDQFFRTé,uﬁ'Qﬁf@g%r?eiFé& ety Fik2, FLT1,
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or (XVI1). In an even furt her aspect the |nventi on
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formul a teps of
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In one embodiment the kinase-related disorder is a proliferative disorder. In a
specific embodiment the proliferative disorder is elected from the group consisting of
myeloproliferative disorders (chronic idiopathic myelofibrosis, polycythemia vera, essential
thrombocythemia, chronic myeloid leukemia), myeloid metaplasia, chronic
myelomonocytic leukemia, acute myeloid leukemia, juvenile myelomonocytic leukemia,
acute promyelocytic leukemia, acute Iympt;ocytic leukemia, acute erythroblastic leukemia,
acute B-cell leukemia, leukocytosis, Hodgkin's disease, B-cell lymphoma, acute T-cell
leukemia, breast carcinoma, ovarian cancer, colon carcinoma, prostale cancer,
melanoma, myelodysplastic syndromes, keloids, retinoblastoma, malignant neoplasm of
breast, malignant tumour of golon, endometrial hyperplasia, osteosarcoma, squamous cell |
carcinoma, non-small cell lung cancer, melanoma, liver cell carcinoma, malignant ‘
neoplasm of pancreas, myeloid leukemia, cervical carcinoma, fibroid tumour,
adenocarcinoma of the colon, glioma, glioblastoma, oligedendroglioma, lymphoma,
ovarian cancer, restenosis, astrocytoma, bladder neoplasms, and musculoskeletal

neoplasms.



(b) subjecting the conmpound to ring closing
nmet at hesis; (c) optionally reacting the double bond

wao baog/osssesred to forma cycl oal kyl group.. DETRCT/EER006/000353
DESCRI PTION OF THE INVENTION In this specification a
nunber of terns are used whigh are well known to a
skilled addressee. Nevertheless for the purposes of
clarity a nunber of terns will be defined. As used
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group.

In one embodiment the kinase-related disorder is a proliferative disorder. In a
specific embodiment the proliferative disorder is elected from the group consjs,ting of
myeloproliferative disorders (chronic idiopathic myelofibrosis, polycythemia vera, essential
thrombocythemia, chronic myeloid leukemia), myeloid metaplasia, chronic

myelomonocytic leukemia, acute myeloid leukemia, juvenile myelomonocytic leukemia,



" Al kyl am no" includes both nono-al kyl am no and

di al kyl am no, unl ess specified. "Mono-al kyl am no"
worean®ssa28 NH Al kyl group, in which al kyl is asPcEsGIe6000353
above. "Dial kyl am no" neanssa -N(al kyl )2 group, in
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each as deflned herein for alkyl. The alkyl group is
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a group or part of a group denotes an aliphatic
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in the normal chain. The group may contain a plurality

of ouble bonds in the normal chain and the
or i ent ain amthelberottodemohthe grolifardidp elfisdest ib yanteroih ode embodiment
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i ncl ude, but are not limted to, nmethoxy and :thoxy.

The gr OMpormiXmQ@dnﬁerﬁ %éncgrﬁ:ler gr QLJ'Ele llog}cJP 'argcg nQn gar Q#Pt:iﬁc
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al %’H‘f}%e’?*éx%éefa%?'%@a CAESPiel nse'ectw 910 theagrow) weﬁglmw acute
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leukemia, Hodgkin's disease, and B-cell lymphoma.

In another embodiment wherein the‘ kinase-related disorder is a cardiovascular
disorder. In one embodiment the cardiovascular disorder is selected from the group
consisting of congestive heart failure, ischemia, thrombosis, cardiac hypertrophy and
restenosis,

In one embodiment the kinase-related disorder is a neurodegenerative disorder.
In a specific embodiment the neurodegenerative disorder is Alzheimer's disease.



group or a bridging group. "Al koxycarbonyl" refers to

an -C(O-0alkyl group in which alkyl is as defined
wegoeiosge28The al kyl group is preferably a Cl- Cop@i/Rg1006/000353

group. Exanples include, but not limted to,

met hoxycar bonyl and et hoxycar bonyl. The group may be a

termnal group or a bridging group. "Akylsulfinyl"
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"Al kyl am nocarbonyl " refers to an al kyl am no- carbonyl
group in which alkylamno is as defined above. The

gr oup nﬁﬂ)P'l?éd'@Bft‘éﬂWPWH’Im@P@Uﬁ’aor a bridging group.
"Cycloal kyl" refers to a sakyrated or partially
saturated, monocyclic or #fse Spiro polycyclic,
carbocycle preferably cwohtainiflg from3 to 9 carbons

per ring, such as propyl/, el obytyl ,
cycl opentyl, cyclrghexyl Aand Rhe i kel unl ess ot herw se
specified. It inc ocyclic systens such as
cycl opropyl and cycl phexyl| bicyclicxdystens such as
decal in, and pol ycyc IC.;%LisnB §y€ﬁ as adamant ane.
The group may be I up or a bridging
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cycl ohex®nybjeditig tﬁa/cdn(pbemtt@mmIclosing'ﬁheiatbysi:sl;oaI kenyl group
may be substituted by one or

(c) optionally reacting the double bond thus formed to form a cycloalkyl group,

DETAILED DESCRIPTION OF THE INVENTION
In this specification a number of terms are used which are well known to a 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.



nore substituent groups. The group nay be a term nal
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"Arylamino" includes both mono-arylamino and di-arylamino unless specified.
Mono-arylamino means a group of formula arylNH-, in which aryl is as defined herein.
di-arylamino means a group of formula (aryl),N- where each aryl may be the same or
differen't and are each as defined herein for aryl. The group may be a terminal group or a

bridging group.
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"Akylsulfinyl" means a -S(0)-alkyl group in which alkyl is as defined above. The
alky! group is preferably a C,-Cs alkyl group. Exemplary alkylsulfinyl groups include, but
not limited to, methylsulfinyl and ethylsulfinyl. . The group may be a terminal group or a
bridging group.
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and include pharmaceutically acceptable acid addition

salts anﬁJ‘e Q@(ﬁg dl@&ggl&{ & glkﬁ gllut c%loa%&i gﬁg‘t\ﬁents also applies to the alkyl
portions of othef substituents, such as without limitation, alkoxy, alkyl amines, alkyl
ketones, arylalkyl, heteroarylalkyl, alkylsulfonyl and alkyl ester substituents and ttie like.

"Cycloalkylalkyl" means a cycloalkyl-alkyl- group in which the cycloalkyl and alkyl
moieties are as previously described. Exemplary monocycloalkylalkyl groups include
cyclopropylmethyl, cyclopentylmethyl, cyclohexylmethyl and cycloheptylmethyl.  The
group may be a terminal Qroup or a bridging group.

"Halogen" represents chlorine, fluorine, bromine or iodine.
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"Heteroarylalkyl" means a heteroaryl-alkyl group in which the heteroaryl and alkyl
moieties are as previously described. Preferred heteroarylalkyl groups contain a lower
alkyl moiety. Exemplary heteroarylalkyl groups include pyridylmethyl. The group may be

a terminal group or a bridging group.

"Lower alkyl" as a group means unless otherwise specified, an aliphatic
hydrocarbon group which may be "straigh‘t or branched having 1 to 6 carbon atoms in the
chain, more preferably 1 to 4 carbons such as methyl, ethyl, propy! (n-propy! or isopropyl)
or butyl (n-butyl, isobutyl or tertiary-butyl). The group may be a terminal group or a
bridging group.

it is understood that included in the family of compounds of Formula (l) are
isomeric forms including diasterecisomers, enantiomers, tautomers, and geometrical

isomers in "E" or "Z" configurational isomer or a mixture of E and Z isomers. It is also
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understood that some isomeric forms such as diastereomers, enantiomers, and
geometrical isomers can be separated by physical and/or chemical methods and by those
skilled in the art.

Some of the compounds of the disclosed embodiments may exist as single
stereoisomers, racemates, andlor mixtures of enantiomers and Jor diastereomers, All
such single stereocisomers, racemates and mixtures thereof are intended to be within the

scope of the subject matter described and claimed.

Additionally, Formula (I} is intended to cover, where applicable, solvated as well
as unsolvated forms of the compounds. Thus, each formula includes compounds having
the indicated structure, including the hydrated as well as the non-hydrated forms.

In" addition to compounds of the Formula (1), the compounds of the various
embodiments include pharmaceutically acceptable salts, prodrugs, N-oxides and active
metabolites of such compounds, and pharmaceutically acceptable salts of such
metabolites.

The term "pharmaceutically acceptable salts" refers to salts that retain the
desired biological activity of the above-identified compounds, and include
pharmaceutically acceptable acid addition salts and base addition salts. Suitable
pharmaceutically acceptable acid addition salts of compounds of Formula (I} may be
prepared from an |norgan|c acid or from an organic acid. Examples of such inorganic

acids are hydrochloric, sulfurlc 'and phosphoric acid. Appropriate organic acids may be
selected from aliphatic, cycloaliphatic, aromatic, heterocyclic carboxylic and sulfonic
classes of organic acids, examples of which are formic, acetic, propionic, succinic,
glycolic, gluconic, lactic, malic, tartaric, citric, fumaric, maleic, alkyl sulfonic, arylsulfonic.
Suitable pharmaceutically acceptable base addition salts of compounds. of Formula (1)
incude metallic salts made from lithium, sodium, potassium, magnésium, calcium,
aluminium, and zinc, and organic salts made from organic bases such as choline,
diethanolamine, morpholine. Other examples of organic salts are: ammonium salts,
quaternary salts such as tetramethylammonium salt; amino acid addition salts such as
salts with glycine and arqinine. Additional information on pharmaceutically acc'eptab.le
salts can be found 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 art that the inventive compounds, agents and salts may exist in
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different crystalline or polymorphic forms, all of which are intended to be within the scope
of the present invention and specified formulae.

"Prodrug" means a compound which is convertible in vivo by metabolic means
(e.g. by hydrolysis, reduction ‘or oxidation) to a compound of formula (I). For example an
ester prodrug of a compound of formula | containing a hydroxyl group may be convertible
by hydrolysis in vivo to the parent molecule. Suitable esters of compounds of formula (1)
containing a hydroxyl group, are for example acetates, citrates, lactates, tartrates,
malonates, oxalates, salicylates, propionates, succinates, fumarates, maleates,
methylene-bis-B-hydroxynaphthoates, ~gestisates, isethionates, di-p-toluoyltartrates,
methanesulphonates, ethanesulphonates, benzenesulphonates, p-toluenesulphonates,
cyclohexylsulphamates and quinates. ~As' another example an ester prodrug of a
compound of formula | containing a carboxy group may be convertible by hydrolysis in
vivo to the parent molecule. (Examples of ester prodrugs are those described by F.J.
Leinweber, Drug Metab. Res.,18:379, 1987).

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 defay the progression of the disease state.

The term “normal chain” refers to the direct chain joining the two ends of a
linking moiety. In reference to the present compounds an alkoxyaltkyl group is a
heteroalkyl group containing a heteroatom in the normal chain (in this case an oxygen
atom). An amide group is also a heteroalkyl group but it does not contain an oxygen atom

in the normal chain (it has a nitrogen atom in the normal chain).

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,
addifion, truncation, or duplication. Also included within the term "functional equivalent”
are varants generated at the level of transcription. Many kinases (including JAK2 and

CDK2) have isoforms that arise from transcript variation. Itis also known that FLT3 has
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having altered post-translational modification such as glycosylation.

Specific compounds of the invention include the following:
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where the kinase is cyclin-dependent, a co-factor such
as cyclinAls involved in the transfer of phosphate
wo e@mof8EE8 (al so consi dered a co-factor in itseP€V/S6EmW06/000353
the substrate nolecule. Osher kinase co-factors
i ncl ude iodic species (such as zinc and aIC|un)
lipids (suC las phosphati dyl seri ne),
di acy({ cerolls. WO 2007/ 058628 PCT,
The ¢ unds y have activity aga
of pr i pdses. One suitable
ki nases|are the Gyclln dependent
CyCl I ependent kqna‘es
Exanp of C}oup N &t

\enoo 000353 61
S de range
proteln

eqU|v Ient thereof A Go
t is CDK2. Anot

protein : %&qarotein tyrosin

exanplelof 2id tyrosine kinase

protei n N osi e ki nase. Exanpl es of CIde VI |
protein tyrdélne ki nase include TYK2, JAKl, JAK2 and
HOP. A prot ki nase of particular inferést is the
G oup Vi ot in tyrosi ne kinase i s~JAK2. Jhe JAK2
pr ot ei I nase jmay include a recur t uni gue
acquire tation. As statedyfeviougsly this
nmut ationlis obgserved in a mpjority gf_pol ygyt hem a
vera ( nd a significan ggrog:ﬂ i on of
pati ent el oprol i ferat MyE gi'Sordan

|nclud|ng BssentHaI ?hronbocythen1a (BT) and chronlc
i di opat hi c | ofibrosis (I MF). A typj nmutation is
a valine fgy§%$nylalanine substitutigpn lat position

T

617 (V6 i nci dence of thi mutatijon in PV
patients _gs very high (around 78 pat'@nts)

Anot her lexanplie of protein tyrosine kinaseg, the

G oup NPr eF ety Pesi ne k|nal SN ﬁiﬁ e

G oup Ll pra tyrosi ne ki nas uﬁc de PDGFR—
PDGFR- & ¢$ . c-kit, Flk2, FLTI ﬁiTZ FLT3 and
FLT4. A Go XV protelntyrosme Ki
partlcularoln}erest is FLT3. The FLT3 se may

i nclud tatjon. There is subs |aI xperi ment al
and cl pigcal eyjdence to support t eohypothesi s that
FLT3 atlo s are@ nportant in 'the |n|t|at|on or
mai nt e NL,ﬂn nMe patientsyy Ac¥byatirigo”

mut at i of 3 resylt) in constlhgﬁ1V¢ Ltivati on of
FLT3 t SNnexKi nase act|V|ty andrtaqjtransform

factor- dep@ndent hemat opoi etic cells as eV|denced by

T Tde



conversion to factor-independent growth and fornation
of tunours in i munodeficient mce. In addition,

W0 edrossee@l transduction of primary murine bonPCTVEGZ06/000353
with an AML patient-derivedl FLT3 |1 TD (i nternal tandem
duplication) cDNA results in a letha

myel oprol i f ,ive syndrone. Furthernore,¢r }rovira
transducti o bone nmarrow deri ved mro
pronyel tic Ieuken1a/ret|n0|c aC|d[re ept or

(PML- RARFt ransgbai c mice with FLT3 resuMts in a
i : Ii thq)|n0|dence of adute

ke Ieuken1a||thu i ce when
conpar ce thaI received at of nock-
transducgd one 'marrow. Applicants have Hlenonstrated
t hat kinase i tors described herei re capabl e
of inhibiting [ [
duplicatio
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am no acids REYEYDH at am no aci iti}an 592-601.
In an even re specific enbodi nent| of the nethod the
FLT3 i ncl udgsnan #nt ernal tandem d NCa . ¢n an
even nore i enbodi ment the H@iﬁé
duplication s t duplication of am ids HO
VDFREYEYDH at (tion 592-601. The |n i |t|on of the
protein kinase jmay be carried out in bf a nunber
of well k ::gﬁ in the art. anpl i f

i nhibition otein klnase | itro Ns desired
an approprijate agount of the conpound of the

i nvention Jded to a sol utipnN c

ki nase. In ufgt'ances where it

inhibit the actHvity of the kinase imHa namnau\L e
i nhibition of the kinase typically involves

ng t he

adm ni steri gt he conpound to a mamal conbgi ning the
ki nase, @rd'ngly t he conpounds of e o nvention may
find a tiplejn &per of applicati i n whijch their
ability Yo i nhi Bt protein kinases o e ty'g

nmenti on Nabof. Gcan utilised. For exanpl- t he
conpou Hs//kna @ usedi tp inhibit pro el TN kiffages. The
conpounds | so be used in treati Jﬁ preventing a
condition in a mammal in which inhibitioh of a

protein kinase and/or co-factor thereof prevents,
inhibits or aneliorates a pathology or a synptonol ogy
of the condltlon Exanpl es of conditions that be
t r eat ed yCamRRINSS ©f Ha "UF”"BP He\Ei the Rhilihatedahibit e I"ﬂ‘EI‘Hiy of certain

pr @sdtér Kinas@8CTie, ablllts'ttd) nbibit lalﬁ?ets@ a@mtym&ly ibg Ba&dult BEMP kasisuads of
br (?t?esﬁ\fenm acgrgs rgt(:)tl ar%) o] neg' on taeclgnngg @ol%cu[%qgﬁw”bh %#olo%al activity.

hyper asil a arco

norﬂ—log/m_tﬂm itis gederstdod thgt tbapmxmounMaaaﬂmt at|l¢agbpariagy pn co-factors

carg B QBse HRLEAHARL AERARIRE IR 7S pREMEHRASH process. For example,
where the kinase is cyclin-dependent, a co-factor such as cyclinA is involved in the
transfer of phosphate from ATP (also considered a co-factor in itself) to the substrate
molecule. Other kinase co-factors include ion'jc species (such as zinc and calcium), lipids

(such as phosphatidylserine), and diacy‘glycerols.



nyel oid | eukem a, cervical carcinoma, fibroid tunour,

adenocarcinorria of the colon, T-cell |eukem a,
w@bkaioonsg8e28)l i obl ast oma, ol i godendrogl i oma, | ynpPOI8G2006/000353

ovari an cancer, restenosi$] astrocytonma, bl adder

neopl agne conrpdsm:!sl Inag kave attiity ayainpt asidsrasgec! pbteihdingsas: One

i F]Lﬁtia@? gmc 81%0[81 ggésteﬁ' ﬂasc EIR%P%FME?O@J l@ﬁge@d Améxample of

Ses condi ti ons such
athe loyoti- dq@ermentfkmasasusﬂée @ﬁogmir@é@@ kipades oRiadPegPf opRthi @VICG

uﬁ‘és n% u’i%fu@ 'c%czHQObM@’té\ﬁ(Q ool %DK%SWP(BI 8bko, PCTAIRET,

em.a, chronic eloid | eu
nepaeaﬁa%.P&TAWOWM%Pax”%ﬁesr@g,@dedqzea@f&?ﬁ) oLk foon
I Eg@i&p@mbgg lcgask eobeRs, alleoasle KIN2BYJUdeh IMSHd28, drdUbsCaR @y a
kin's dj sease, B:-ce ut
R e T
carci nona, prostate cancer, nelanoma, nyel odyspl astl c

syndr o%%th? Jn:&og?roteqrpﬂ%gst Lr\é% cﬂé?r"?‘ osfn@'kilnége? An example of

I schem'a ypertrophy, pul nonar
hyptsint tensineokinasanis ar @puml Prateigclresies Kitse: WOTPIS Bf G548

PCHRRRRAE QAR5 Fciu@3 TN SRk ¢.0MKkot hnAoPhak pretdin Rigase of

ey L ot e b 3§mem

aGihgR rhay RhOEY tdcardnbunicaerhauiredr Joablanlytiph. akst stated previously this

fé@%@?ﬂnlg%b%eévﬁﬁ éocyn%:agoﬁiy of P %n“ae\/e%@l\/gpﬁ BRE Xﬁd § é|gmf|cant
| @uipertiora of getignts Title edther | ray;ek@mhfgrauw@iisgr'gprm inplgqh@g i essential
dlt?ﬁ%&%{}ﬁbml? @ﬁﬂarﬁ%ﬂﬂib fiofMRL %B%‘s‘ FMFI) EN ﬂél&nutaT Beis a

t
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| audiio®iA PIBhtiehid isVRyHBhi@InE i78%@Npaliknts). pr ot ei n ki nase
can prevent, inhibit or aneliorate the pathol ogy or

synpt onol ogy of the condition. The conpounds of the
i nvent i Anvtheayxaaipeoof peteirstrdsina kindres pr op &rap iXdhprefeindyrosine

MedLGaR 'T%Q%m;ﬁegr f ‘hQ Q%ronrWErH@mttyr%me%r?a‘é@ HEIMUP FR, PDGFR-

ki nase
(M ESELH ¥ TSR LTS 0 RPN g dgpang inase
| rbf %aﬁ&%ﬁhﬁtér@st i€ FOTEli MROFLTNEngEeOohay Btiadd ¥ enutiisror deere is

PR PR, SR, LR ) SioRlon ey o
rrya;jtajlbnsbams|mprtnglarydwytlh|@qﬁpra oy gnaintenagese At AM in some patients.
tﬁg‘g g\'%ﬂ QF WLBRITS B FERS QRLIE iRk R Rle a@MKﬁJrV @)FLT:&TW%sme kinase

aslia, chronic eI omonocyti ¢ T ‘ﬂ‘f db
rryaél'\@)‘y cBNA eEABe HANSIOM | faRkqiideRendsnt 8'9'{°| gellp 51 BYjfenced by
aCdoh @ rgunaB&tdPandE pebddne glodthi and faentien bfytombes jnt imenunodeficient

: gﬁigegmnaédd? UtreﬁrcleaY {rgr{s%% szlé)(l“lrrlag/uﬁ@rmb Yone ﬁ%%fﬂffﬁﬁ' &EMIL

ukocytosri's, I sease,
Iypqnérrb-nianveacfﬂ.ﬂé m'Dcémtemal tandem duplication) cDNA results in a lethal

myeloproliferative syndrome. Furthermore, retroviral transduction of bone marrow derived
from promyelocytic leukemia/retinoic acid receptor (PML-RAR) transgenic mice with FLT3
ITD results in a marked increase in the incidence of acute progranulocytié (APL)Hike
leukemia in such mice when compared with mice that received a transplant of mock-
transduced bone marrow. Applicants have demonstrated that kinase inhibitors described

herein are capable of inhibiting FLT3 including an ITD where there is a duplication of



| eukem a, breast carcinoma, ovarian cancer, colon

carci noma, prostate cancer, nelanoma, nyel odysplastic
wayudossses, kel oi ds, retinobl astona, nali ghant POESEL@E/N00353

of breast, malignant tunourszof col on, endonetria

hyper pl asi a, osteosarcoma, squanous cell carcinona

non-smal |l cell lung cancer, nelanoma, liver ce

ccaranenits VORREYEYRAE: A0 81 BTIGT St Uh8) ofe) alot gpeci
| deéHﬂﬁB'h@nt_oﬁthé leeﬂ’@li trﬁa?L(‘iB :ﬂldﬂﬁs af» inkyfr dnclte_ttfﬁnlplrcatuon In an even
adenocar ¢i no e.co [ gl i,0 t .
o\ T et JOPIUIRa: GRS FAcer AR 7 e & Hhino acios
r EgDRREYEYBH aamtsmmcwm bl adder neopl asns, and

muscul oskel etal  neoplasnms. One exanple of 'a

proliferative disorder is cancer. The cancer be
solid osipuibitionTu ghequteinikinasermay beeayries autdn Wﬁbwumbef of well

pr l@ﬁ@ﬁ‘k%ysrh e a@?&%‘kéﬁﬂl@@ﬁhlﬁlf JAIYF RE pr@feﬂﬂ&haéﬁr in vitrb BYeGred an
sel ected fromthe group consisting of reas

Coqaqgﬁ)pnaﬁq eyt &of t%&@'ﬁ@upq Qhihe ipsAtion may; be c{ﬁﬂgo 2 Loution
li &ﬁfamm@&ﬁhclfr%aé IrC EiFcvindtanchy RihaRe it Redesiadd to ||r$$lﬂe1,e activity of the

W0 7 Gets3ie Fe e o BRoTs SR heREr iRk e

of cenpoamides mammal doetamingthedinasal cancer. Exanpl es of
hemat ol ogi cal cancers include acute nyeloid | eukem a,

acute pronyel ocytic | eukem a, acute |ynphocytic
| eukem é“’CW@'Yoé*ys%mgtmd& ok {dP¥sREon m%yufm@w@?'% number of

JI Ué{;%ﬁéah&\s iMWELR mam QGM}/ it lghl[ﬂtlbrgt@'h &inasts Wt the Byp@ &ﬁdntloned above
eu Oi euke
| cineemid R Br CHREAES (PEDS R Bt P rages: The

Metapoarsis anay @lso baiusedriy eéatingpor@osyeitiog a kelienina, maagia @ which

e r W‘. El{l&\béf 4 Aé;btg P] kfﬁlégf gﬁo%r cmgtgh'hg ﬂ‘ | pqév@g?%ﬁublt? BanRiGalel a

i nase-relate sor I's a
capajmm@agwsyawtomo@ev gfdire comditioppl es of  cardi ovascul ar
di sorder include congestive heart failure, ischem a,

t hronbosi s, cardi ac.. hypertroph nd re .no i S,

Anot ner BepHRSRof Bt Retnot trdeton BRb BHCE i dngses

di moludkeprostald eanceretetinbagtema madignaet rébeasmde breastymalignant tumour
Pc?olows %ncx‘%g\gfn§le@1§grpl:=1g_%~I os@ggg?c%‘ﬁgd%ugﬂntﬁﬁléaﬁg mh@l‘/ae anh@mall

eat e ferative
d| g@lr @@q sanca reslaempee NGf cellecinemd Stapt ne§p|e%@glpancreas

Adryaibig felhrdndi Bg@ﬁal%@ﬂ&ﬁ&h‘:{l ﬂ&om\ﬁﬁmnf&‘sgbmmmé b)) thé evlon, T-cell
s .can. be e a e no
eniTa ? ia, o gliama: 35903[1%‘85133@3?1“8%&%9&%? 3, o YMPRY grﬂ QJa"an by

paresrehsﬁtsabstroewbmmbladdahemhsmmoﬂswbslewmmoalﬁmd Alzhelmer ]
[ nb[sgggéscul ar, intravenous and intradernmal routes.

Other conditions that may be treated. by inhibition of protein kinases include
conditions such as Myeloproliferative disorders (chronic idiopathic myelofibrosis,
polycythemia vera, essential thrombocythemia, chronic myeloid leukemia), myeloid
metaplasia, chronic myelomonocytic leukemia, acute lymphocytic leukemia, acute
erylhroblastic leukemia, Hodgkin's disease, B-cell lymphoma, acute T-cell leukemia,
breast carcinoma, ovarian cancer, colon carcinoma, prostate cancer, melanoma,
myelodysplastic syndromes, keloids, congestive heart failure, ischemia, thrombosis,

cardiac hypertrophy, pulmonary hypertension, and retinal degeneration.



I njection can be bolus or via constant or intermttent
i nfusi on. The active conpound is typically included
WO R00d/0p8s28 maceut i cal |y acceptabl e carrier or dPCT/I®G2006/000353
and in an amount sufficiemd to deliver to the patient
a therapeutically effective dose. In various

enbodi nents the i i bitor, ¢ ou .y be. . .
sel ect i P& Cenglipns tg? TR, tfeé%rjrg’yt'@%}t'g'ﬁi%Ipyr/O?em inases mduée
praalite freyemid regkaptd, |ssyte prongyelocytin temkemis dcuteplymghocttisaleuledia,

nor n?gyspﬁstlc nd’oc?-n j&% %ﬁos@ Lﬂleﬁllg% Elgﬁﬁﬂocﬁ\ﬁ}g@%mla'aﬁul@B c?ll
Cdﬂ-lﬁﬁmlaomommebaﬂgm@w@r wtee}(l; Mkwa uﬁ@&ﬂﬁfthgqafl\@odlsorders

a%ggmcggéwmcjﬁo&ﬁc@%hg It is anticipated that the
con‘pound the’invention will be useful in treating
vari ous cancers i ncluding but not limted to bone

cancer s The (ébrblﬂﬂuﬁ(ﬂ; &\Nlhe gn\f‘ent&)arrﬁayl’rﬁso besised tbe poeparation of a
chongdr os

1
edrara o aBRios pcondignp oAl n G R EhELA M hce ca
areveht) éhibb raai ametiasate dives patoivign at smqgnqlqumjriée cmdéam The
¢ ?&%ggucffds Sf%é) f'n%;m fi! mé/ad E%%E %sed@rgt‘l‘néal%séjratmlo% Hetii®hment for the

carcino cancers i ncluding
adreémbtwtpmyemlo@@f@d‘inﬁm'ateﬁ)é!PRfﬁ*eéat| c cancer, pituitary
cancer, thyroid cancer, parat hyr oi d cancer, thynus
cancer, multiple e _docrl asna Sstr.oi ntesti
VO 2007/988 '%ﬁ*?‘éﬁ??d@%%@i%‘%é‘“@?"@%i&e ?‘%mu%ncrlﬁﬁép%ﬁc
St enmaimes B NIEL prolifetap hisgeel i< aiced , fremathk  goue stonsiging  of

;Z@fefo(gfroh{éra\{l e dlsc{;o%ﬂ.ga{ronic%ﬁéﬁ ?. E@}Eﬂﬁﬂr&lsbfzélgﬁy{g&gﬁa vEr@NesSential

rcl nol

cammmbocyg@mlat oushioniar ymyelpitk e fegkamia] uﬂWﬂ@'dt e@?t?l?fiﬁ'aar chronic

CaRCRImonBEAE \eBikerd) GRlite nf%l@@tlé’uﬁérﬁa GRS myelomonocytlc leukemia,
ynaeC0|O i cal cancers includ CerV|C

OVARRIeGRPTDIIRE0F Ut e DERORHE UG aSTe AABRERT - pem
C aaguer B-c¥llevieemia Maukdcytog@ Hodgkirtendisease, dpéatiDyragome, acute T-cell
Calgckemekf S‘rle‘las? péa%}wo‘nldb éarﬁﬁn&%&?r WHIEE | BffcirlaC oﬂT@stat@ e@Rcer,

I'nclu ora caV|ﬁ%)cancer
c amelaroma, gyplpdyaplgstlglsm@n@gﬁ@gﬂs rpt@ptg} n&aaﬁ@ggnant neoplasm of

hy pepd %éﬁ&ﬁ%n?tﬁﬂ&ﬁ' lb§ cofdh [ dhaRAaY K erBladis; @bteodd@dh, squamous cell
cancer, paranas nce naSOF arynX Ca

| egﬂ(@l?ﬁngs quéInalﬁlcF]lb ug; cfaatﬂe&o@el eé cel %arrc%inoma malignant
| yrguiplaeyit iot pamtrkasyi myelaid ulemkem}ael @rvutal eagkainoima,  fibrnico riimgour,
! y??en?&a‘(iﬁo%al &4 %\%n%o‘rf’m gﬁMaorullgblé%ﬁlal eﬁEL d@ﬁﬁf@gmrﬁ‘a Itﬂﬁdhbbha

ma, ac I"ocyt em a,

cebvarian ctaResni sestengsis) @ﬁﬁ%cyloménhl@@ebgﬁee%iis'*&r o d@\*%“"’s“e'e‘a'
I ngédpflishg Myel odyspl astic syndrones,

nyel oproliferative disorders, apl astic anaen a,

Fanconi anaem a, \Wal denstrons Macrogl obul i nem a, |ung
cancers Omcéxadblegf s paliferatel disotdanig careat eFhe ¢apeer salbp a solid

gesdgwé)g}e" Mehe s%f?cﬁo@&tg nla}y/ e Ia%mﬁohaééhﬂﬁl bNGetHREG Y rﬂroﬁ'n an organ or

cut aneous T-
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Bukid tskis, luMdTRR& M BancRb&Servix, brain, neural tissue, lymphatic tissue, blood

vessel, bladder and muscle.



rel ated Lynphoma, eye cancers incl uding
reti nobl astonn, intraocul ar nel anoma, skin cancers

WO p@bosiergy nel anoma, non- el anoma skin cancer , POE8&HI06/000353

cell cancer, soft tissue sarcomas such as chil dhood
sof t tissue sarcoma, adult %oft tissue sarconm,

Kaposi ' sar corm urinary system cancers i ncl uding
ki dney cancet DI pdder 16@%%& Bkples adf
cancer, ﬁ FFQWB gson&ﬁpceF cancerog

C aemaolsglctah a@nceraynclg@e @qu@m@ong)}eukg@matﬁ o mngalog%f: éeukemua
| g&ﬁpt !yf?'nphn# gtﬁ:l YelRerfris ”ﬁﬁ)‘éﬁb@%pﬁasﬁ‘@ n@ﬂdlrorﬁéJ C euliscytosis,  juvenile

di d
nwglgmp@pﬁ@l%:ker%%E%@é%glhegre\%@ gﬁlrotag g\g}lﬁiqc lgvkemla acute T-cell
t rHuQémQ(éMrtol’il@ ﬁomdﬁblfyﬂn’lb@(em‘wmbﬂmd meleplksintiagnic myslamanesytic
met aﬁgaSI tl?{ge [?Elm C?Wemé 3/ e ﬁ'ys s%a{)eé”ﬁ%r@eﬁ‘bymaﬁ‘dﬂae

[astic eukem a,
degkln s and Non Hodgkin's dlsease B-cell |ynphons,

acute T; C?I%. r k‘ngééKaglé g ’dlsﬁwjg %dXSogldﬁééc@arSd{Meemamples of

pl asma c'éq | eukem. a, ApOSI S jiac
s mm@mculawmnﬁ\C'U@y?PQé%%Y% @?%‘ @%‘c’ﬁ% SEhemmiR Hhrg@ Osﬁr &3St
and¥&@&log) cancer, cervical cancer, vagina

& vul'va cancer, endonetrial hyperplasia;

gast rointestinal tract cancer such as col orectal

car ci NopRethd? Okiyes-relatddv @sordeans ea , negaddgeiasativendisoyder.  The

pancreatic c % r cer; urinary tract

cdifte eg:’?ﬂ%rﬂ"veg?r%érr S%Ya é‘%%ﬂ%férdfsg%gdney and renal
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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;
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The compounds of the present invention can be administered alone or in the
form of a pharmaceutical composmon in combination with a pharmaceutically acceptable
carrier, diluent or exmp|ent The compounds of the invention, while effective themselves,

are typically formulated and administered in the form of their pharmaceutically acceplable
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administered sequentially or simultaneously with the other drug(s).

In addition to being able to be administered in combination with one or more
addjtional drugs that include anti-cancer drugs, the compounds o{f the invention may be
used in a combination therapy. When this is done the compounds are typically
administered in combination with each other. Thus one or more of the compounds of the

invention may be administered either simultaneously (as a combined preparation) or
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The injectable formulations can be sterilized, for example, by filtration through a
bacterial-retaining filter, or by incofporatihg sterilizing agents in the form of sterile solid
compositions that can be dissolved or dispersed in sterile water or other sterile injectable

medium just prior to use.

Solid dosage forms for oral aqminist‘ration include capsules, tablets, pills,
powders, and granules. In such solid dosage forms, the active compound is mixed with at
least one inert, pharmaceutically acceptable excipient or carrier such as sodium citrate or

dicalcium phosphate and/or a) fillers or extenders such as starches, lactose, sucrose,
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628 .
PCTS@ERe36/I00 Q8w elease oAteme@pé}ep\@a/ %yatgg@ éu% 39 poggera matrices,

fa_riig o9 Bh@bRItpRre@l to 300 ng per kilogramof body
wei ght per day. A nore preferred dosage will be in the

range from0.1 to 100 ng per kil ogram of body wei grht,
per day, Thoseveredmenas|cin tlsoke O Ricrogn@gsyiatedain. it appropriate,

il v(v)lt%ro%xren or%orp &qlé(e above-mentioned excipients.

Liquid dosage forms for oral administration include pharmaceutically acceptable
emulsions, solutions, suspensions, syrups and elixirs. In addition to the active
compounds, the liquid dosage forms may contain inert diluents commonly used in the art
such as, for example, water or other solvents, solubilizing agents and emulsifiers su{ch as
ethyl alcohol, isopropyl alcohol, ethyl carbonate, ethyl acetate, benzyl alcohol, benzyl
benzoate, propylene glycol, 1,3-butylene glycol, dimethy! formamide, oils (in particular,



wei ght per day, even nore preferably 0.2 to 50 ng per
kil ogram of body wei ght per day. A suitable dose can
wheoodassors st ered in nultiple sub-doses per dayPCESG2006/000353
di scussed above, the conpounds of the enbodi nents may
be useful for treating prolgferative diseases.
Exanpl es of such cell proliferative di seases or
conditions include cancer (include any netast §es&¢ |
psottinaesds  graiAdnus neeith esclobvec gpptorpr Hdi FRPRE| 9@' giycerol,
ditshRsrausH 8ordE polBth@BRS bigeols ARG fatyvadit bste@s ebapittandand
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b S;gﬁg_ful fortreating a proliferative disease that is
refractory to the treatnent with other anti-cancer d
rugs; and for treating hyperproliferative conditions
sue h 23 SLipereRAl, 3R, adBis e itoa]@b Saﬁ@eobom@ames_n Oy Scontiin sospeeding
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dyéb asl a, en

) onetrral hyperplasia with atypia,
cervical dysplasia, vaginal intraepithelial

neopl asicgmpdd@BisOdr RichS bt ddhahXdeiistafsi @te prRaddblyl uppsitates
the | arynx, ni c_an

_ act d sol ar keratosis, . seborrheic
WAoo arepaies B Bt i Girsbourserah Piech & SOl T
MAGRETGY SkclpRntder clinsersl st chs abmu dutteh @olyeiivdant iglyev! praostbRisgory
a et hod of . ' f e d@nerdfdre melt
th‘ga)?@chq‘c?& sloﬁdé'?hogﬁﬁér‘?? %ém@tbgtg@m ‘gé@g%ya{%per 0\;| Ing a
c oimpieereciuroér vagieal tayitnndaelease thegetive RRMPORZU. Ra N X2
2/ Arz/ R N Z WD 2007/ 058628 PCT/ S&006/ 000353 72

Dosage forms for topical administration of a compound of this invention 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
alleviate the condition. A therapeutically effective amount can be readily determined by
an attending diagnostician by the use of conventional techniques and by observing results
obtained under analogous circumstances. In determining the therapeutically effective
amount a number of factors are to be considered inéluding'but not limited to, the species
of animal, its size, age and general health, the specific condition involved, the severity of
the condition, the response of the patient to treatment, the particular compound
administered, the mode of administration, the bioavailability of the preparation
administered, the dose regime selected, the use of other me'dica}io‘ns and other relevant

circumstances.



wherein R, R2, Ra, Ro, Z2, Ar', Ar2, X and X2 are as

defi ned above; (b) subjecting the conpound to ring
wa@b@giossg2sret at hesis; (c) optionally reacting tPer/der006/€00353

bond thus formed to forma cycloal kyl group. The

met hods of the invention involve cyclisation of a
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(a) providing a compound of the formula
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Angew. Chem Int. Ed. Engl. 1998, 37, 2685; 1995, 34,

2038; 2000, 39, 3012 and 2002, 41, 4038; U.S. Pat.
wol®7/058684.1, 515; 6, 306, 987 131; and 6, 608, 027 BAT/SCGH®6/000353

ratio of diene to catalyst may vary wi dely as would be

clear to a skilled addresség in the art. Neverthel ess

a suitable ratio is such that the ratio is from 100:1

1:1. A | arl, bl 20: 1
201 L rorieh Bpe B o 4 e o Rt el R 1 e

ring closing netathesis step may be carried out over a
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or dichl oroet hane, ether solvents, such as
t et r ahy dPrmk theaiene B anspbrypriatedermalayds been pydedsis discussed above
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the ratio is
by ladieqraciomsRediape (CAPY TGS TN & Cer wah el b Thedimal e
USi gaglyenyGryss ssabridyjendraton caggsnt wel | known in the
art. An exanple of a suitable cycloal kylation agent is

a cycl opropanati on WO 2007/ 058628 PCT/ SG2006/ 000353
74 Ruthenium-based catalysts useful for the metathesis cyclisation step, as

discussed above are all known catalysts that may be obtained by known synthetic

technigues. For example, see the following references for examp|es of suitable

ruthenium-based catalysts:
Organometallics 2002, 21, 671; 1999, 18, 5416; and 1998, 17, 2758,

J. Arh. Chem. Soc. 2001, 123, 6543; 1999, 121, 791; 1999, 121, 2674; 2002,
124, 4954; 1998, 120, 2484; 1997, 119, 3887; 1996, 118, 100; and 1996, 118, 9606;

J. Org. Chem. 1998, 63, 9904; and 1999, 64, 7202;



agent. Exanpl es of cycl opropanation agents are well
known in the art and include diazonethane and
wa@aobesssss The use of these agents are wel |l knp@ISG@rw6/000353
it is wthin the scope of a3skilled addressee to be
able to carry out reactions of this type. The
cycl oal kyl ati on reactions are typically carried out in
a non-interfering solvent such as acetonitrile, ethyl
acet at GAK@%aﬁﬁenadﬁ'ﬂ KB UErRE 1998} 1y 2685 €995t B4, 2038; 2000, 39, 3012
etrahydrofuran, ether, toluene, acetone, carbon
té¥F§@%b$%ﬁ%@ and d|chloronethane or m xtures
thereof. It wll be appreciated by those skilled in
the art r f I fact be
SUItab|gE?g% @?@ggﬁpggh%%%ﬁgﬁgi§%e $§g3¥ggn of the
invention. In any specific case an optinmum sol vent
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f {echnlques avai lable in the art using starting
&tials that are readi |y avail able. The preparation

of particular conpounds of the enbodinents is
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organi ¢ synt esl s

Pr M@&quﬁlveﬁid%go?%n@rgg{q[e w@))pﬁ Haggniog Ak gean %ddﬁessee in the
W ey @anSeadly B2 .suitablet solveatsi tral §g nott Interfene ewitit then eeaction,
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Synt hesi f‘eLrtng crésnag.' a*nnl?ﬁ'@aas g@ﬁ”& caf'rtﬁbt%g\ e ide range of diene
purdilfitiossih thersplverm itls theosthef gigredo dnhlelmt tyaiceldl | belng in the range of from
Tet{zﬂ)laé/ g{; % bjﬁt&w 1(2g|ﬂ§)We?dﬂg iN\albther embodiment the ratio is from 1:200 by

weight to 1:50 by weight.

The cycloalkylation step may be carried out using any cycloalkylation agent well

known in the art. An example of a suitable cycloalkylation agent is a cyclopropanation



WO 2007/ 058628 PCT/ S&006/ 000353 75 di nmet hyl f or mam de

(DMF) were purchased from Aldrich in SureSeal bottles
wap@7osssas as received. Al solvents were puriPCESGHN6/000353

usi ng standard nethods in the art, unless otherw se

i ndi cated. The reactions setforth bel ow were

perforned under a positive pressure of nitrogen,
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doA®eisy doubling the reaction volume with the reaction
sol vent or extraction solvent and then washing with
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Pr exltastang eynthesio schemes C@Sqnb@ belpwr emapitying tntachnigersi amﬁl\able in
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ressure indicated or a nmbi ent @ ut %E [\'nsof
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appropriate. O her NWR sol vents vver use
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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 percentages are by

weight, unless indicated otherwise.

Various starting materials and other reagents were purchased from commercial
suppliers, such as Aldrich Chemical Company or Lancaster Synthesis Lid., and used
without further purification, unless otherwise indicated. Tetrahydrofuran (THF) and N,N-



singlet, d = doublet, t =triplet, m= nultiplet, br
br oadened, dd = doubl et of doublets, dt = doubl et

w@boorosgsket s. Coupl i ng constants, when given, BEESG2006/000353

reported in Hertz. WD 2007/ 058628 PCT/ S&006/ 000353
76 Mass spectra were obtained using LC/MS either in

ESI' or APC t Ald
F et et e sbishea PR Mg Eh SuBed bR ‘ﬁ%“% at
\I\I&’écelk/&hgtl\inssowén@ﬂ\@re piifiechdy 2549 stapdardrfethp |no (g uniess

ex intended to illustrate the enbodi nents
gpﬁgw§éﬁm§d are not to be construed as being

I|n1tat|ons thereto. Additional conpounds, other than
those dppcrhigrs Belienw bady wbe pifoRas addarsi papitivé gressure of

foll ow ng described reactio

vaveaty e g fradnie aie: S ASbeRer ey A BRRIRGR R
GrMRuSehen®, dhditte réacg@\rﬂeslalaresfytadi Wit ribessshle fes the 'ntfodUC“O“

Ogﬂtﬁ»ﬁl n %}g ta:?de{eﬁée% snve ?’ﬁ% Q\Ere RN, %ﬁ@ﬁe‘drﬁdl@f heat-dried.

general or my
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I S IaQe h(eEt ﬁérgkal d(%g m E%Q SR @l‘lfﬂlh@gapgroﬂfatel\ﬂaﬁ'antl iatids H(ev). The
2 1 het er oal roup contai o) Q§sQnmg
orreamrb viere assaved 8Y Ml aftdtisﬁ"}‘f‘ate&ﬁal ed by *??o”%&“é”p P

phefvlsene. This general procedure can be nodlfled to
produce ot her conpounds of the invention mﬁth
di fferent values for X1, X2, Ar' and Ar

appr opr iTa BLC piatek wdrevisualred by UY hésqrr@efg@mt%a aﬁa'%qeav%SH@Y
rmlrteggretn? ora [#l%&?\ﬁ é%b%%'ac&ldg @ﬂ$ﬂl@§b‘ﬁ%eh‘\@éﬂ pl) M%Gﬁidmbr}bl laich

chan e he conpound

(vwas jctivedgd With reah ot @dstalwpg [ qpplaqi %fnagtp% %@mv&eq lgacally
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E Rﬁ?i') waqqug wqt hecrﬁg:f‘%%aq\zqoﬁ soNZt?qs\ys:?\gs % l@ZVoElme%'f thBBktraction
volume (unless otherwise indicated). Product solutions were dried over anhydrous
sodium sulfate prior to filtration, and evaporation of the solvents was under reduced
pressure on a rotary evaporator and noted as solvents removed in vacuo. Flash column
chromatography [Still et al, J. Org. Chem., 43, 2923 (1978)] was conducted using E
Merck-grade flash silica gel (47-61 mm) and a silica gel:crude material ratio of about 20:1
to 50:1, unless otherwise stated. Hydrogenolysis was done at the pressure indicated or at

ambient pressure.

'H NMR spectra were recorded on a Brukér instrument operating at 400 MHz,
and 3C-NMR spectra was recorded operating at 100 MHz. NMR spectra are obtained as
€DCl, 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 intemal
tetramethylsilane standard (0.00 ppm) when appropriate. Other NMR solvents were used
as needed. When peak multiplicities are reported, the following abbreviations are used: s
= smglet d = doublet, t = triplet, m = multiplet, br = broadened, dd doublet of doublets,

dt= doublet of trlplets Coupling constants, when given, are reported in Hertz.



iXx As can be seen in schene 1 an appropriately
substituted 2,4-dichloropyrimdine (ia) is treated
waie@ensssez uki coupl i ng conditions with a suitabtTSG2006/000353

functionalized boronic acidss of type (ii) to afford

bi aryl conpounds of type (iil), which on treatnent

wth alkenyl bromdes (iv) in the presence of a

such aSMQﬁ‘sZ@%raf werei cbhined pItgLEIMS ofither yp &S( %APC'BGH ﬁ"e”‘"g
ound formula (iii) and the conpound of

f&P I ?Wﬂﬁaﬁ?e functionalized with appropriate L

and L' groups respectively to produce the desired X1

g1 oup ahi At pfoRAK R reakR RSN BuRY (o ELE dembileyglod of 220

t he groups easily allows for entry into the

WO aei25688528 PCT/ SG2006/ 000353 77 wi de range of

different X groups contenpl ated by the present
i nventiQn bsti tution

funct i ora§ fo gaWT"PIF]S 2 wefgledrgd@fﬁa {hg %grﬁ;éonyns crsfc:og%dsand
af fromdisto e rcongabd asbdoeripstations thpretoa Adéwah@éwwﬁﬂﬁ aftger than
ﬁg{etf{egﬁ'b 4 B‘?Ci W 'H&%pé}%@hfi@ﬂhé 1I5Y des&A6Ereagdh Becheme

e & pr ate substituted aniline
(vor)apabbr@waemlonglonﬂmdtfjcaéiowtf&éeof ange of possible X2
groups contenpl ated by the present invention.

Enpl oyi ng_ G ubbs 2d eneration catal yst RCM furnishes
(v%&gﬂ&bﬂmﬂgﬁﬁtrans- and cis- isomers which
can be sigérad at Rda lgnezdirspmtidtio gragoiey outGinapbr MEpsedrest fppehne
(1 )éfq be, abt al ned { ﬂpJf A0t bRiaURERENd (ix) being
b G P T PGS oSkp JAloR U pATS b RTE el e
n corpo(ihdS)oP Be (irRéutiok whereiy X' R@hg@zqg y! glpgp g_onj,almrgl Ry n
Cs 208 dndin! X2 iRE heroSkyl gf3do Sdnhniny O or NRER M honebl chain, and Ar'
and AP are phenylene. This general procedure can be modified to produce other
compounds of the invention with different values for X', X% Ar' and A by appropriate
modification of the reagents and starling materials used. A skilled addressee would
readily be able to make these changes. The compounds of formula (viii) may be reacted
with appropriate reagents to produce the associated cyclopropy! analogs of formula (ix).
1
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A e = -
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As can be seen in scheme 1 an appropriately substituted 2,4-dichloropyrimidine
(ia) is treated under Suzuki coupling conditions with a suitably functionalized boronic acids
of type (i) to afford biaryl compounds of type (i), which on treatment with alkenyl
bromides (iv) in the presence of a base such as Cs,CO; furnish compounds of type ).
Both the compound of formula (iii) and the compound of formula (iv) are functionalized
with appropriate L and L' groups respectively to produce the desired X' group after

reaction. Varation of the identity of the groups L and L' easily allows for entry into the
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By varying the identities of the starting materials a number of different
combinations of X' and X can be envisaged and produced as can a number of
differentially substituted forms of Ar' and A In the scheme shown both Ar' and Ar? are

represented as phenyl moieties, however other aryls can be accessed by employing



2 n R Suzuki (iv) RL NGO ( NI (ia) (ii) RL\NLC

RL N~CI (iii) (v) In the schenme shown both Ar' and
wae@7asss28 epr esent ed as phenyl noieties, howevRCT/SGH®B6/000353

aryls can be accessed by enpldoyi ng anal ogous chenistry

to that detailed in schene 2. A range of conpounds of

alo&;eﬁlsi C;g‘a rﬁ?ﬁtg' a?l%§§3 cte%%{ﬁﬁﬁ%ege%&b&%@%&e&&@s foro(ltboéyﬁ’kﬁes%f of

3 & Burilier ofrapal@ysrof the dmmpoanqsIO)‘fOptrwm(@lli a(e defaflgd elqw25  OH
B(OH)2 (HA NC NG (iA) (iiiA) WO 2007/ 058628
PCT/ S&006/ 000353 79 To a degassed soI ut| on of (AA)
( 1Repyresanta ive prigeaduresfar s yoth OMPOUNIES QAo n 1,2

di met hoxaen &bt ANGsthaled thd génemféro@&id@d.ls&ewd@mbafﬁb|C§’mp°“nd5 of

?8?0%8&% N?pzogghgg I(%Eﬂnjrgerqn%]@ ay@lgH??gfgichlmo%nm%ngpgghr{her Suzuki
St lcdSprﬁ#(i; @hdifAs BBChorbroe addshof typadii)extfortinbiog empounde pictimed(iii),

sat 8oy

e 50 L RS e LY b e & baf, RiEH3H GO
or gmmstmneatmatad:etbersr\efﬁwe\,()dshed with brine, dried over
Na2SO4 and concentrated under reduced pressure. The
crude m xture was colum purified (EtOAc/ Hexane) to
fuBehemed. 450 g of (i.iiA). 1H NWVR (400MHz, CDCI3): 5
9.74 (s, 1 H, 9.23 (d, 1 H, 8.83 (d, 1 H, 8.01 (dd,
1 H, 7.60-7.65 (m 1 H), 7.35 (t, 1H), 6.9&"%B 9 X'm
1H, MB (nz): 207([ M+ KON 1 s PR
4- ( ,5 3-enyl g -phen%g‘)ﬂ 2- or o- pyr{i‘gh' di ne )

l )\ + HO)ZB \ \Rwr—_EZ P \ RZ Y lN
('a) (i) N\ J\Cl R! \N/kCI

(iii) v

in the scheme shown both Ar' and Ar are represented as phenyl moieties,
however other aryls can be accessed by employing analogous chemistry to that detailed
in scheme 2. A range of compounds of type (v) maybe be prepared depending on the
choice of (iA), (i) and (iv).

SYNTHESIS OF (vA)

3-(2-Chloro-pyrimidin-4-yl)-phenol (iiiA)

OH 25
Q
cl
ﬁ\ B(OH),
\N ,A)
| U NP N
N//kCI I A
N~ ~Cl

(iA) (iiiA)



(ivA) ENNDS51, G D NA N (iiiA) (VA To a mixture

of (iiiA) (2.0g, 9.68 mmol) and (ivA) (7.8g, 5.80
woneipssers dry DMF (10 ml-) at anbi ent tenper aPCT/8G2A6/000353

added Cesium carbonate (14.19g, 43.55 mmol) and the

resulting mxture was stirred at 40C for 6 h. The

reaction m xture was cooled to 0OC and quenched wth

H20 The'o rarotedaxsed sutuoreof t(iAh(3t0g 6. T minolGHECIA) (f Hgi & mme) in

{ e, SOERLAC . R @80 PEXidiar LR apaledaeen IR 1006

Concent I 363 C
undee!) amd RRha)or(B.3%ar B33 @ mdlir Hiegesuliant 'B'i"\‘”e wasisEred
p%'; 4 hec@oleb( toC@’bléﬁ@ queb Ede@Rar Eﬁ%&@@iqub@s olpt, @i soluflorbTig podduct

g dvasy ex}rﬂicted7wryh7 Ctitpwl_%rlcpb%ge-ﬁg%? B?d %rganf e%lgj acts7’w_/%r§ vs(a?he]dzwnth

= ®ind, died olertfa, ST, 48 c(:rdzdntraﬂedl-@der?secﬂﬁed&r%ure(Tne arefle, mixture

5 16 5 24 E]mﬁe%zgm%q% tél%,,q%g}?d) oﬁ.&&@@.ﬁ MK 400MHz,

200!7¢|§)58€92781 (PAH) SCBAOSH) BE3FE 1H3B.01 sm\nmgsﬁ(y@f:(m\,@ 7.35

r enzoic acid (iiiB) COOH 5
c&nﬁ”%ggé’?%‘z 'f"?('?'%Bs’f%?"’W NG 10 (iA) (iiiB) To
a degassed solution of (iA (0.54, 3.62 nmmol) and
(i Lohidr8lpyrikmidingl (vARt hoxy et hane (15

h@\smlgt%% a%%%g'gﬁgntl al f’y, aqu(evgﬁs Na2CO3 (0. 63g,
6 02 mol) and Pd(PPh3)4 (0.174g, 0.151 mmol). The
' s Mets stirred at -85 ~& for 4 h,
uenche@wixh si@aturated NH4CI. The

cooled to OC a

product was extPrdcted (ivA)
LA
N~ N~ ~cl
(iiiA) (VA)

To a mixture of (iiiA) (2.0g, 9.68 mmol) and (ivA) (7.8g, 5.80 mmol) in dry DMF
(10 mL) at ambient temperature was added Cesium carbonate (14.19g, 43.55 mmol) and
the resulting mixture was stirred at 40°C for 6 h. The reaction mixture was cooled to 0°C
and quenched with H;0. The product was extracted with CH,Cl, thrice and the combined
organic extracts were washed with H;O followed by brine, dried over Na;SO, and
concentrated under reduced pressure to furnish anl oil, which was purified by column
(EtOAc/Hexane) to obtain 1.61g of (VA). 'H NMR (400MHz, DMSO dg): & 8.82 (d, 1H),
8.12 (d, 1H), 7.77 (d, 1H), 7.70 (br s, 1H), 7.48 (t, J = 8.0 Hz, 1H), 7.18 (dd, 1H), 5.86-5.98
(m, 1H), 5.16-5.24 (m, 1H), 5.09-5.13 (m, 1H), 4.13 (t, 2H), 2.49-2.56 (m, 2H). MS (m/z):
261 [MH]".



with CH2CI 2 thrice and the conbi ned organic extracts
were washed brine, dried over Na2SO4 and concentrat ed
waie@ensseegluced pressure. The crude m xture wasPCDBGINN6/000353
purified (EtOAc/Hexane) to furnish 0.570 g of (iiiB).
MS (mz); 235 [MH". 80
N-Allyl-3-(2-chloro-pyrimdin-4-yl)-benzanm de (vB) HN
QCOO\qu /=NH2 \N NCI NCI (iiiB (vB) To a
de on of (iiiB) (0.32g, 1.36 mmol) in
di chl oromethane (6 m-) was added sequentially, allyl
anBr2Chioradyrimidin-d-yBoenzaisiarid (1Bt (0. 23g, 1.70 mmol)
and EDC (0.326g, 1.70, mmol). The resultant m xture
was stirred for 2 h and quenched with_H2O The
product was extracted H cH2Cl 2 thrice and the
conbi ned organic extr wer e ywash&®Hori ne, dried
over Na2SO4 and gonce t ed un reduced pressure.
The crude m xt yge was™>CoB@Hr puntti ed ( Et QAc/ Hexane)
to furnish 0.400°Y of (WB). M5 (miz); 274 [MH+ WO
2007/ 058628 81 (20067 00 ; YNTHESI S OF (vQO)
5-(2-Chl oro-pyrimdin-4-yl)-2- - benzal dehyde
(iiiC) 00 CHgaHO I / O N B@)2"-->N Na N
(1A (iiiC) (vC was obtained by a typical Suzuki

Compound Taa<e el HE 9 HAF B3R & Gl and (1BF0R8E mmal) in

[ 5-1(2 ditfethexyoetpane (18 ilywas-addpd Bequentiatyx paysiaen YaLOnEt38ne02

| (n\'\/ng:&? an(c)i AGQPPm)., (0.174g, 0.151 mmol). The resultant mixture was stirred at 80-85
0°C for 4 h, cooled to 0°C and quenched with saturated NH,Cl. The product was extracted
with CH,Cl, thrice and the combined organic exiracts were washed brine, dried over
Na,SO, and concentrated under reduced pressure. The crude mixture was column
purified (EtOAc/Hexane) to fumish 0.570 g of (iiiB). MS (m/z): 235 [MH]".

N-Allyl-3-(2-chloro-pyrimidin-4-yl)-benzamide (vB)

_
COOH o
A~ NHe
SR
N/)\Cl N7l
(iiiB (vB)

"'I’fo a degassed solution of (iiiB) (0.32g, 1.36 mmol) in dichlorémethane (6 mL)
was added sequentially, allyl amine (0.11 mL, 1.50 mmotl), HOBt (0.23g, 1.70 mmol) and
EDC (0.326g, 1.70 mmol). The resultant mixture was stirred for 2 h and quenched with
H,O. The product was extracted with CHCl; thrice and the combined organic extracts
were washed brine, dried over Na;SO, and concentrated under reduced pressure. The

crude mixture was column purified (EtOAc/Hexane) to furnish 0.400 g of (vB). MS (miz):
274 [MH}".



ICHOOH NNNO NA (iiiC (vCl) To a solution of
(111 ¢ (33.1 mmol) in MeOH (25 m -) at anbient
WO eovpesssttir e was added NaBH4 (1. 25g, 33.1 nmol PCERG2006r@00353

resulting m xture was stirr for 30m n. The
reaction' mxture was quenched with water. The product
vva l?fﬂEr ith CH2Cl 2 thrice and the conbi ned

§Y S%C"ecswere vvashed with H20 fol | owed by
brlne dried over nd concentr.ated under
r eBHAcEiorgPyEm{ginst V'&)ZT'“LFF'?‘HX¥ egAldRY e (A% i f i cati on
conpound (vCl). WD 2007/Q058628 PCT/ SGZOO6/ 000353 82
4- (3- Al l yl oxymet hyl - 4- met Koxy - phenyl\b-z chl oro-pyrimd

ime (vC) 0 0 Bra OH N N _JNCkHoNCl (vd)
(v To a mxture of (v (32.6 and al lyl
brom de (ivC (1% 3nl, 13074 mmol) anbi ent

t enper at ure was

ded KC)—|K 59, 65.]2 Mol ) and TBAI
(602nmy, 1.63 I)Nand the—+esw tin N Xt ure was
stirred at 40C jght. The react K9 I Xxture was
cool ed and quenched with H2O. The pré‘ldu was
extracted with CHAZI 2 thrice and thdiiCconbi ned organic

extracts were washed with H20 fol | oned by brlne ﬁ h.eg
over hlaﬂmasah@“@‘bw:%m@é@%k'BWE@Preraéﬂﬁﬁ’E%tt? Bresanle

t O 1falhdMed RorAFbuRd Was fMisREl iMes, peld.l fied by col um
(Et OAc/ Hexane: 9/1) to obtain (vC. SYNTHESIS OF (vD)

%lz%h?oro pgrrlml J-?I)-Z%Wy%he%yﬁ-}nmh%ﬂ?vdﬁ D)

\O \O
CHO OH
—_—
| I
N/J\CI N//kCl
(iiiC) (vC1)

To a solution of (iiiC) (33.1 mmol) in MeOH (25 mL) at ambient temperature was
added NaBH, (1.25g, 33.1 mmol) and the resulting mixture was stirred for 30min. The
reaction’ mixture was quenched with water, The product was extracted with CH,Cl, thrice
énd the combined organic extracts were washed with H.0 followed by brine, dried over

Na,SO. and concentrated under reduced pressure to furnish without purification

compound (vC1).



N2 N2 d B(OH)2 N NIC Na (iA (vD (vD was
obt ai ned by a typical Suzuki procedure as described in
wex@mpbss2§iii A). The naned conpound was f ur ni BOIEEGZ®6/800353

pal e yellow solid."H NVR (400MHz, CDCI3): S 8.94 (t,

1H), 8.76 (d, 1H), 8.48 (qd,sl1H), 8,40 (m, 7.77 -

7.70 (m 2H). M5 (mlz): 236 [M)+. WO 2007/ 058628

PCT/ SG2006/ 000353 83 SYNTHESI S OF (VE)

Al hy3-AlBoxymetityl-bmetheyy-phand-Aiopmytimidiig KBk y - benzyl |- m

ethyl-amne (VEf \0 0 CHOHNN(iVE) N-~N N d

NGl (ii1iC) (VB) To solution of (ii9C) (o. 7g 2.82

mmol ) in CH2CI )Br'@*/adde N BRI al |yl

amne (ivE) ( g,o .22 pe ), t eactlon m xture

was stirred f h. Na(OAc)SBH (I¥19g, 5.64 mol)

was then added Jporti onwise over 5 s. The resulting

m xture was red at ambient t ature over ni ght

and then quen Y\nth saturated NM§Ch¢ The product

was extracted W|th CHzZCI 2 thrice and the conbi ned

organic extracig were washed withgeyine, dried over

Na2S04 and cond®Mtrated under reduced pressure. The

crude mxture was colum purified (EtOAc

f ur ni sh @0 8gnixidre PAEG1) (3D mmply3and a%hfgmﬁwé)}_gﬁfﬁﬁl@‘%“m'
QVeFrAbtent temperature was added KOH (3.65g, 65.2 mmol) and TBAl (602mg,
1.63mmol) and the resulting mixture was stirred at 40°C overnight. The reaction mixture
was cooled and quenched with H20. The product was extracted with CH,Cl; thrice and the
combined organic extracts were washed with H,0 followed by brine, dried over NazSO,

and concentrated under reduced pressure to furnish an oil, which was purified by column

(EtOAc/Hexane: 9/1) to obtain (vC).

SYNTHESIS OF (vD)

2-Chloro-4-(3-nitro-phenyl)-pyrimidine (vD)

NO,
B(OH),

N> _
N*CI
(iA) (vD)

(vD) was obtained by a typical Suzuki procedure as described in example (iiiA).
The named compound was furnished as a pale yellow solid.'"H NMR (400MHz, CDCl3): 8
8.94 (t, 1H), 8.76 (d, 1H), 8.48 (qd, 1H), 8.40 (m), 7.77 — 7.70 (m, 2H). MS (m/z): 236
[MHJ'.



5-(2-Chl oro-pyrimdin-4-yl)-furan-2-carbal dehyde

(itiF) d 0 0QC (A 0 NBOH2 \NKCA (iiF) (iiiF
w0 20745882 hl or opyrim di ne (i A) was di ssol ved i PCT/8€2006/000353

di oxane, the solution evacuajed and purged with N2.

Then

[1, 1" - bi s(di phenyl phosphi no) ferrocene] di chl oropal | adi u

M bYNTHESIS BF was added and the system was evacuat ed

purged wth-N2 again. (iiEl) and saturated

bi gar LD S 1 nd the
sor Bt aferd Pl R e ERRbe B AR ARy ahiiey)

sol ution was cooled and filtered through celite and
washed with W9, 2007/058628 PCT/ SG28g6/ 000353 84
CH2Cl 2 thrice. [The Cl 2 layer was]|washe ith water.
The water |ayg Cextrarted wit and the
conmbi ned CH2C ayers dfled>over 804‘. Sol vent s
were renoved iln vacuo. THE crude product was purified

in 60%yield WSemz) 209 [MH + N C

[ 5- (2-Chl oro- py‘\lgm di n-4-yi)-furan-2- y(j,d) met hanol
(VF1) 0O OH O W&BHs 0 N THF: MeOH N (4°1), GCNOC N
Ccl (iiiF) (vFl) Conpound (vF1l) was obtai ned using

e st ﬁﬁwﬁsﬁmr Qbﬁ%nﬁo%rm CAMMYS L[ WasLdddbdIN-methy

oty i (VL0 ficpA o inel, et et BALte s aiien i 2y ST Kt

O Bf.19d, 5,64 mnidl)Qvas then added portionwise over 5 mins. The resulting mixture was
stirred at ambient temperature overnight and then quenched with saturated NH,Cl, The
product was extracted with CH,Cl; thrice and the combined organic extracts were washed
with brine, dried over Na,SOs and concentrated under reduced pressure. The crude
mixture was column purifiéd (EtOAc/Hexane) to furnish 0.6g of (VE). MS (m/z): 304
[MH]". |

SYNTHESIS OF (vF)

5-(2-Chloro-pyrimidin-4-yl)-furan-2-carbaldehyde (iiiF)

Cl Q
o\ f\q _
iA
_ N¢kCI() Y

0

' B OI { ¥

(iiF ) (iliF )

2.4-dichloropyrimidine (iA) was dissolved in 1,4 dioxane, the solution evacuated
and purged with N, Then [1,1’-bis(diphenylphosphino)ferrocene]dichlgropglladium(ll)
catalyst was added and the system was evacuated and purged with'N, again. (iiE1) and
saturated bicarbonate solution were added sequentially and the solution stirred at 85°C

under N, for 1hr. The solution was cooled and filtered through celite and washed with



(xive) N NG NG (vFl) (vF Conpound (VvF) was

obt ai ned using the sanme procedure described for
waeoeovposssds (VC) with a yield of 80% M (m z) 2BAT/SG2006/000353

[ MPH " . WD 2007/ 058628 PCT/ SG2006/ 000353 85

SYNTHESI S CF (vQ 84

2 ChI or o- 4- (2-fl uoro-pyridi n-4- yI) pyrimdine (M5 F 5

(, Pﬁé)lz t&ﬁq-pq&ﬁngﬁlz ygnga\&as%egvgﬁh R g u‘léhe r'?/ateyﬁger(vj/f‘)extracted

pr o,medwoa atle $her dobwiled OH,Cl; ¢ayerp durucbvé Na 30, SCN)E”(SrWeEe) reppped

c on racto. ﬁ? {n?cf ﬁéo%%t'vy & pﬂfgm%ﬁé\r@og?ﬁ YRG RS k&% @tnyl
Al awtatmthhvgme (@ietd 2 pate w&msyllc) (it §8% (Y'ﬁ‘A)Mi@Z)I%@ﬁ M+Hho
N (xA) To solution of 3-nitrobenzal dehyde (1. 5g,

9.92 in CHCl 2 0 ded N-net hyl [yl
m[ﬁ@ng(hni)wi‘gllgj"r']m'ﬂﬂ‘ ﬁw)ﬁ'f('iﬂﬂm 'P%fBa'T"ZQg |gn m )r(nts urg vvgs Y

stirred for 2 h. OAc) 3BH (4.2g, 19.85 mml) was
then added portionw se over 5 nins. THeOHesulting

m xture was stirr at anbi ent tenpénature overni ght
and then quenched~w®h sat J¥&ted . The product
was extracted wth |CH2C2—thrice—and_t he conbi ned
organi c extracts Ne wagHBMe®t i n ried over Na2SO4
and concentr at ed Ndlé\rmred‘ijﬁ-é’ﬁ pre The

|
(iiiF ) (vF1)

Compound (vF1) was obtained using the same procedure described for
compound (vC1) in about 70% yield. MS (m/z) 211 [M+H]".

4-(5-Allyloxymethyl-furan-2-yl)-2-chloro-pyrimidine (vF)

OH _/ 9
- Brv\ 0 \\\\

X0 {xivC)

Z N
Q) sl
SNl N~ Cl
(VF1) (vF)

Compound (vF) was obtained using the same procedure described for
compound (vC) with a yield of 80%. MS (m/z) 251 (M+H]".



crude m xture was colum purified (EtQAc/ Hexane) to
furnish 1.19 of (xA). "H NWVR (400MHz, CDCI3): 8 8.20
W@ 2007/058dps 8.08-8.12 (m 11-1), 7.65-7.69 (m REH/SGA06/800353
(t, 1 H, 5.84-5.96 (m 1H), 5.12-5.26 (m 2H), 3.58
(s, 2H), 3.02-3.06 (m 2H), &. 20 (s, 3H. M5 (mMz):
207 [ MH) WD 2007/ 058628 PCT/ SG2006/ 000353 86 3-[ (Al
Iyl - met hyl - am no) - net hyl ] - phenyl am ne (vi A) NO2 NH2
( x AYNTHEBIS OFfvlla sol ution of (xA) (0.250g, 1.21 nmol)
in MOHCH2Cl 2 (1:1, 10 m-) at anbient tenperature
vas).aflgRd-BnGbra-peHtA-44f)-p§RAMIne §ii®) ol ) and the
resulting mxture was stirred overnight. The reaction
m xture was cooled to OC and quenched with saturated
Na2CO3. The product wasfF extracted with CH2ClI 2 thrice
and the conbi ned orgaplkc extracins re washed with
H2O fol | owed by hrinel diji ed ovér Wa2s04 and
concentr at ed un(&r re (BHygs to furnish an oil,
k

whi ch was purified by cggprm = chrjomat ogr aphy

( Et QAc/ Hexane) o)gbt arnm—9-%539g lofN(vi A . "H NWR
(400MHz, DMVSO-d6Y: ©l8 7.08 (t, 6.69-6.71 (m

2H), 6.56-6.60 (p, 1 H). 5.85 6. g™ 1 H), 6.10-5.25
(m 2H), 3.63 ( s, 2H), 3.40 (s, 2H), 3.0-3.05 (m
2H), 2.19 (s, 3H). M5 (mz): 177 [MH . SYNTHESI S

(vi B)  ( Zohipaund- (HiG3 nyds) obigitadarsg thsya"rquqeﬁ"hqesc for
(xB e j @fm34ni t robenzal dehyde (5g, 33.1
mm%csmpi-gﬁndﬁ/g?ﬁlm?yg&m-)[ at] anbi ent tenperature was
added NaBH4 (1.25¢g, 33.1 mmol) and the resulting

M XRelresatiive Srotedupd fbrdhe S@thesis ofldvemoends efdypertiikt ur e

was quenched with water, The product was extracted

wi t BYNHEESISOE fwiAlce and t he conbi ned organi c extracts
were washed with H2O followed by brine, dried over

Na2 _nz?e_@@;_ QhREE ed: r-reduced pressure to
furﬁlﬁi‘h "Fﬁgﬁf[’%{ﬁ?’??ﬂ?gw& 59 of conpound (xB). 'H
NVR (CDCI 3): 6 8.27 (s, 1H), 8.17 (dd, 1H), 7.73

l(dd, 1 H, 7.57N0%, 1 H), 4.85 (sNO2H), 2.07 (s, 1

H. M5 (mz): 1 MtH]

— l
N ~ X
(xA)

CHO

To solution of 3-nitrobenzaldehyde (1.5g, 9.92 mmol) in CH.Cl, (60 mL) was
added N-methyl allyl amine (1.19g, 12.40 mmol), the reaction mixture was stirred for 2 h.
Na(OAc);BH (4.2g, 19.85 mmol) was then added portionwise over 5 mins. The resulting
mixture was stirred at ambient temperature ovemight and then quenched with saturated
NH,CI The product ’was extracted with CH,Cl, thrice and the combined organic extracts
were washed brine, dried over Na;SO,4 and concentrated under reduced pressure. The
crude mixture was column purified (EtOAc/Hexane) to furnish 1.19 of (xA). '"H NMR
(400MHz, CDCl3): & 8.20 (m, 1H), 8.08-8.12 (m, 1H), 7.65-7.69 (m, 1H), 7.48 (t, 1H),
5.84-5.96 (m, 1H), 5.12-5.26 (m, 2H), 3.58 (s, 2H), 3.02-3.06 (m, 2H), 2.20 (s, 3H). MS
(m/z): 207 [MH]".
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1-Al'lyl oxynethyl -3-nitro -benzene (viBl) 2 NO2 Bra NO
waKad/03e2d / OH 40C 0 (xB) (viBl). To a m xtePeES61006/000353

(xB) (59, 32.6 mmol) and al gl brom de (11.3nml, 130.4

nol ) at anbient tenperature was added KOH (3. 65g,

65.2 mmol ) and TBAI (602ng, 1.63mmol) and the

r esyalyIAg:tHyA-siinolemetay]-shenytamihedtiA0C over ni ght. The

reaction m xture was cool'ed and quenched w th H20.

The product was extracted wwth CH2Cl 2 thrice and the

conbi ned orgamide extracts were waghed with H2O

foll owed by bri dri ed over Na2gG4 an concentr at ed

under reduced ssyre te—furnsh ,f i ch was

purified by cobdnn " (EDSAc/ Hexane: o dbtain 6. 3g

of (viBl). 'H NMR)(CDCI 3): 5 8.27 (s,wkH), 8.18 (dd,

1H, 7.73 (dd, 1'H, 7.57 (t, 1 H, 6.01 (m 1 H),

5.38. (m 1 H, 529 (m 1H, 465(s, 2H), 4.13

(dt, 2H)T1o ¥Bol(tivhzF (%4(0[254@-!]1421 mmol) in MeOH/CH,Cl, (1:1, 10 mL) at

gnélfpl?l%lgto eratq{%mp%%\% ér@?’% %%) Véz@%f%”?%d& (gesultmg mlxture

obtms rgigledu svengpht. Hiee Seartiorp mud@rel uras c@elsd:rtq B&d ang auenched Wit

‘%Yefa P&az%@) (Ta? 'B'a?’g{@ vcangéé«)teos wifh (];ﬂ Cﬁ t thrlc:b &hd, th6 .cdbined

1 }d)ganis Bactsmwerg Wdpheds widly HxQ  follppypd g))gf bejiee: Ar}j%d ﬂ/_ﬁraﬁag&gtgand

@é‘)\ duragd l%aucécﬁgressﬂdwltﬂ famisWRn20 OB 862 Rurified by column
2006/ 000353 8

ac|c@romloaqapl}ydElgﬁ%{H%aye)é?rPlagm 53 glﬁ’@fhw&%wﬁ W@O 95

§7.08 (t, 1H), 6.69-6.71 (m, 2H), 6.56-6.60 (m, 1H), 5.85-6.0 (m, 1H), 6.10-5.25 (m, 2H),
3.63 (br s, 2H), 3.40 (s, 2H), 3.0-3.05 (m, 2H), 2.19 (s, 3H). MS (m/z): 177 [MH]"

SYNTHESIS OF (viB)
(3-Nitro-phenyl)-methanol (xB)

NOZ NOZ

CHO
(xB)

To a solution of 3-nitrobenzaldehyde (5g, 33.1 mmol) in MeOH (25 mL) at

ambient temperature was added NaBH, (1.25g, 33.1 mmol) and the resulting mixture was

" gfirred for 30min. The reaction mixture was quenched with water The product was

extracted with CH,Cl, thrice and the combined organic extracts were washed with H,O

followed by brine, dried over Na;SO, and concentrated under reduced pressure to furnish

without purification 5g of compound (xB). 'H NMR (CDCl): §8.27 (s, 1H), 8.17 (dd, 1H),
7.73 (dd, 1H), 7.57 (t, 1H), 4.85 (s, 2H), 2.07 (s, 1H). MS (m/z): 154 [M+H]".



O NH2 H(viCl) To a mxture of 3-nitroaniline (0.433
mol )) and pent-4-enoic acid (1.30 mmol) in CH2CI2 (4
workdo7asseasrbi ent tenperature was added HOBt (0. PGHE§G2006/000353
1.73 mol ) and EDC (0.332g, 1.73 mml). The resulting
mxture was stirred for 4 holirs. The reaction nixture
vvas cooled to 0C and quenched with H20. The aqueous
I ClzZz thrice and the
3(’2‘5'%'\9%3“&'5}" 3%&02%%%&:%% washed with saturated
NaHCOB followed by brine, dried over Na2SO4 and
concentr at ed nagrder reduce}i%essurerg give (viCl).
Pent - 4- enoi ¢ jJaci d (3- anBrio-phenyl)-dnide (viC) N2 NH2
byLz H (vi viC) (vkép tBas obtaiked by reduction
procedure ag scrb ed +A—exanrpl e E
conpound was™urn ed &€ a yel |l ow
191 [WH® SYNTHESI S OF (viD viB1)
2-(2-Chl oro- etBoxy) - 5-ni t ro- benzal dehy&e xxiii OH
Br-,,-,d | ~Cl  (xxii) 02N CHO 02N " CHO (xxi)

o -
1y I "
Ex: : I))( n“"f_lxtJ%)i(iI(gé)e %é@ o))g(«&al%wﬁorﬁdeqémgpﬁo ARfhol) at
anamoiett temméu@twm@ddﬁdé( &8 ﬁé@aﬁl&q')@ﬁﬁ’ CBY. 9?:5‘%%1@1’“”‘0'

~6404 th glrésuﬁﬁgmtdre %Edstﬂ;rgbeat ﬁ@’%tﬂvﬁﬂn@& THeXtatlieh WRBre was cooled

stirre over ni ght he react

c 0@ Buansheg it O o Lherpradesy W@\i Pragiey h%ﬂﬂ%év ‘:F'dcc?u R0p e t%mbmd

extoﬁg%ﬁ&eéitrwi RvefH&GENEd twlth iHz@ fwawad)(w/b@wemsd over NaZSO4 and

PCT/ S&0 00353 e

ex PP PIe P, iiHet RCEe (o T ollesp! RS béried by ooy

ove{EtOANa@%é @ihicto obiaio @13y BIviEd). uhidlUR (ﬁ@@@c%@l 2pksedHuBd8 (dd,
fur 9 W, $0 ig [ 94%’

yi o e B gﬁ&z@ (228 Fh. 528 g TP (. 21

8. 5013((dtd2H1M§(m/z)1193[ 1 H, 4.54 (t oH), 3. 99 (t

oH), NS (mz) 229 [ MH "

3-Allyloxymethyl-phenylamine (viB)

NOZ NHZ
©\/ SnCly.2H,0 @\/
O~ meowooM O
(viB1) C viB)

Compound (viBj was obtained using the same procedure described for
compound (viA). 'H NMR (CDCl3) 8 7.17 (t, 1H), 6.79 (m, 2H), 6.68 (d, 1H), 5.95-6.06 (m,
1H), 5.33 (m, 1H), 5.29 (m, 1H), 4.49 (s, 2H), 4.06 (m, 2H), 3.38 (s, 2H), MS (m/z) 164
[M+H]".



Allyl-[2- (2 chI or o- et hoxy) - 5-ni tro- benzyl ] - met hyl -am n
e (xxiv) Ji::~"-~"¢cl ~cl 02N CHO 02N N (xxiii)
W(ononm586lzs1ter medi at e (xxiv) was prepared fromP&REG2006/000353
usi ng the sanme procedure asgfor (xA). 'H NWVR (CDCl 3)
6 8.37 (d, 1 H, 8.19 (dd, 1 H), 6.92 (d, 1 H),
5.93-6.03 (m 1 H), 5.28 (dg, 1H), 5.22 (dq, 1H),
4. SYNTHESISOH (vild. 92 (t 2H) 3.63 (s, 2H), 3.16 (d,
2H), 2.3 (s, 3H), é 285 [ MHH*
Al Pyit-dicoic 2cidiitrpipaenyAemideid&)) - 5- ni tro- benzyl | - met hy
[ -amine (xxv) HN~~01-~C1 I O\\ N N 02N DVA p2N
(xxiv) (xxv) Ton@, sol ution of (xNDz/) (1g, 3.68 mmmol)

in DVA (10 ml -) lwas added dieth 2‘? (7.36 mmol)
and the result m Xture-was s ew ght at
60C. The react [;g_lxture was e £h wat er .

The product was extracted with CH2CF"2 thrice and the
conmbi ned organic extracts were washdédcWhith H2O
foll owed by brine, dried over Na2SO4 and concentrated

under r eﬂ%ﬁ%@fo% ﬁmsa%mﬁ@(o 5188 finGit) and éedienqiercidi(i. 8&inimoRin

750Ny _of
| AL (i) sla PO s R aBSaio S bl e afé eoc
3 [(6.442Y4. rsrmﬁéwirheaemaa mizBtetwal Btired (@ -Adiowrs Hik saattion mixUie

Xy) pheny a&lcne? éﬁen\%\%g q{t\”—ézmhe Cﬁ%ﬁé\&u's\ll rN/ @extﬁal:t@@mh (ﬁ@blz

| ntYé&d par e rom xxv usi n g
San®ricp Bmi:tbxdwmbmad; orfanic ex(raplsm)ere washedith) sa@@ed[w fo owe

Re ﬁ%%?r?enhr?e%i NG rJgféé‘P 78 oﬁceﬁt%rtedtl}ﬁ@eﬁé’dﬂk&ﬁﬁéﬁur@fo give (viC1).

d (i x) The cyclic conpounds

(VI ii) clai rred by thls i nvention are prepared through
confsnkrAenAfHac ( 36?"HWUWS pre{";'}ﬂe (v) with a conpound
of type (vi) in a two step

an1)

(viC) was obtained by reduction procedure as described in example (ViA). The

named compound was furnished as a yellow solid. MS (m/z). 191 [MHJ'.

SYNTHESIS OF (viD)

2-(2-Chloro-ethoxy)-5-nitro-benzaldehyde xxiii

oH g O O~
/@E bod) Q
——-
02N CHO

CHO
(xxi) (xxiii)

O,N

To a mixture of (xxi) (1.0g, 5.98 mmol) and (xxii) (996 ul, 11.96 mmol) in dry

DMF (15 mL) at ambient temperature was added potassium carbonate (1:64g,
11.96mmol) and the resulting mixture was stirred at 60°C overnight. The reaction mixture

. was cooled to 0°C and quenched with H,O. The product was extracted with CH,Cl; thrice



procedure as illustrated in schene 3. Conpounds of
type (ix) may be obtained by cyclopropanation under
W@ t@nasseds condi tions. Schenme 3 NH, k(Rto) x1 PCRE&R00§/000353
X1~ z\t / X2 Xz) (R) VI R NN I \ ~(Rll)o RL
NCI RL NH V VIl Kk(RLO)\ Xg k(RLO)\\ x1 G ubbs I
CHZNz Xz xz z RCMR2Z R~ 11 NI 1 (R1 1)o R1
CN~_Rh10 RL N H VIII Ix _In the scheme sho iE){oth Ar’
andndihe cemltined ooeais @xtrasts visse Wasbed MithigOdpiowed by biingedias over
OLN@{SO?ENJ c%_rf_(%ﬁtﬂafié?ﬁn@@r?r@&@@cﬂpr@ééurlemhrﬂﬁh m.9gteo1i alyeligo sslid (>t(xiii)
chem stry. e follow n exanpl es . serve [ r
o et BURCRRERY 2088 Fotbi &5 6 vt e did 518
analsaguas o (£ e Yink] 220 MG2007/ 058628
PCT/ SG2006/ 000353 1 SYNTHESI S OF COVMPOUND | AND
COVPOUND 20

{ 3§14t (2/¢nisTeRingXy) SRiithepbe mpl-mgthyl-aptienxkiy)- [ 4- (3- but - 3-e
nyl oxy- phenyl ) -pyrimdin-2-yl]- amne (viiA) NH2 N

O\/\CI O\/\Cl
— N
O,N CHO O,N X

(xxiii) ‘ (xxiv)

Intermediate (xxiv) was prepared from (xxiii) using the same procedure as for
(xA). "H NMR (CDCl;) § 8.37 (d, 1H), 8.19 (dd, 1H), 6.92 (d, 1H), 5.93-6.03 (m, 1H), 5.28
(dq, 1H), 5.22 (dg, 1H), 4.38 (t, 2H), 3.92 (t, 2H), 3.63 (s, 2H), 3.16 (d, 2H), 2.3 (s, 3H),
MS (m/z) 285 [M+H]".

Allyl-{2-(2-diethylamino-ethoxy)-5-nitro-benzyl]-methyl-amine (xxv)

HN\

oo = oo
0N N DMA ON N\_\\

(xxiv) (xxv)

To a solution of (xxiv) (1g, 3.68 mmol) in DMA (10 mL) was added diethylamine
(7.36 mmol) and the resulting mixture was stirred overnight at 60°C. The reaction mixture
was quenched with water. The product was extracted with CH,Cl, thrice and the combined
organic extracts were washed with H,O followed by brine, dried over Na;SO, and
concentrated under reduced pressure to furnish without purification 750mg of compound
(xxv) in 70% yield. MS (m/z) 322 [M+H]".



N(viA) N N\ N N H (vA) (viiA To a m xture of
(vA) (1.29, 4.49 mol) and (viA) (1.2g, 6.75 mmol) in

wodanssses (15 nml-) at anbi ent tenperature WaBCEHSGHW6/000353

INHC (5.0 mM-) and the resg ting m xture was
stirred at 100C for overnight. The reaction m xture
was cooled to OC and quenched w th H20. The product
wa s-[@y kraethgichming)imetuid a2 digthylaminostiexy Hbepyam|ns d4P)
organic extracts were washed wi th saturated NaHCO3

fol | owed by br| ne dri over Na2SO4 and concentrat ed
under reduced ge to furnish an o mom
purlfled by ngl Et/OAc;/_Hexa,ne) toal r}\l/l &g of
(viiA). , DVBO d6): 9. B ‘H—%

8.54 (d, 1H),789(brs 1 H, 77378)(m
765769(m1I—B°‘V)741747(m2H) 4 (t, 1 H,
7.10-7.15 (m 1 H), 6.91 (d, 1H),581598(m2H)

S. 07 5.2 ué®y 8 sarE)procédudRas for
(d, "' 2H) ﬁ\&e('rg&dlég%%m“wa@ Jpre!p&r:ed %rbpfs(xxvﬁ s"|1§g S sam (p;m iy

401VIBMM%(WM82%W:4e Exanpl e | (Corrpound 1) 0 RCM
N~ E NNONND HH (1) W 2007/ 058628

PCRepfed@Rti Betlure3er tOsyatieeigas 6 Hi A)

(1. ¥ | . rough
Goa e (T .o s . W%Qﬁ’aéq%ﬂ‘u?%%e BicHared throug
G wolwsinatiod ¢fen esrartolimminof dypealvly with a(cmp®ug of typedd) jmd|tyo step
The r&%ﬁ\?ﬂatés ﬂus%t)éé Y ScndAs 35 Ebip&Adsbs @&C(.ipmay be obtained by
ovel T action mxture was cool ed and
cormdnmfplzﬂné@nuﬁdﬁﬁtaf‘@@lfé’éﬂ'ofﬁ essure to furnish an oil,

whi ch was puri f| ed by preparative HPLC to obtain

0.420g of (1).'H NVR (400MHz, DVMSO d6): 8 9.67 (s, 1
H) ,S®eme3(br's, 1 H), 8.53 (d, 1 H, 7.93 (t, | H.
7.62-7.68 (m 1 H), 7.47 (t, 1 H), 742(d 1H),-

7.17-7.40 (m 2H), 7.05-7, 9(m 1H)., 689(d 1H),
564571g_m1 ,55 61(m1H) 4.20 (t,, 2H),
3.49 (&™) >3\_6(d |240247(nn<R ’&oz>
(s, 3H). A
o(R“)
Vi 2
> i /{\j @-—(RH)
I R \N)\N N '
H
Vi
«(R') x1 k(R“’)\\ X!
Grubbs \ CHZNZ P >
“rRem
b f ch
N
vill

In the scheme shown both Ar' and AF are represented as phenyl moieties,
however, other aryls can be accessed by erhploying analogous chemistry. The following

examples serve to illustrate a procedure generally applicable to a wide range of

analogues of type (viii).



M5 (mz): 373 [IVH'. Macrocycle Exanple 2 (Conpound

200 0O M ~, N NNMNNNN\ HH (1) (27) To
waedoawssses of (1) (0.02g) in CH2CI 2 (2nl) di oxaPeT/SG2006/000353

m xture (1nmL) at OC was addggl 5 nmole % of Pd(QAc)?2 .

Then freshly prepared etheréal solution of CH2ZN2 was

added slowy. The resulting m xture was stirred at 0OC

f oLy rHEsISIOECHMPOUNG ? ANDUOMPOUMNIE20 t hen cpncentrat ed

un pressure to furnish oil, which was-
purified by preparative HPLC to obtain 0.005g of

: 29[<A|fy|..huwan<imwm-pwsmw-butswy@zv-ewv'tpmm'd'"-z-Y'l'
8. 9_-8.6_3 (m 1 H, 801 (br s, 1 H, 7.65 7.72 (m
2Hpmine (MIBL 7 52 (m 3H), 7.06-7.19 (m 2H), 4.64-4.83
(m 2H), 4.30-4.52 (m 4H), 4.0-4.10 (m 2H),
2.62-2.67 (m 2H), 2.56-2.61 (m 3H), 1.05<1.30 (m
2H), 0.5-0.7 (m 2H). MS (mz): 387 [MH+. WO

2007/ 058628 PCT/ SG2006/ QAP353 93 SYNT ES|§ OF
COVPOUND 17 o y 0

N ATyl -3~ [FX6- a1 yT ofy et hyl - phe
4-yl]-benzamde (viiB) N2 H
(viB) N NG |[NNH (vB) (viiB) Conpaund

-lpyri m di n-
LA
i i B) was

prepared usgmeNa procedure“’if‘)jen ica N used for
(AA). Macro w;l\em Exanpl e 3 (CorrpounNi)?)Q
H
(vA) (ViiA)

To a mixture of (VA) (1.29, 449 mmol) and (viA) (1.2g, 6.75 mmol) in n-butanol
(15 mL) at ambient temperature was added 1N HC! (5.0 mL) and the resulting mixture
was stirred at 100°C for overnight. The reaction mixture was cooled to 0°C and quenched
with H;0. The product was extracted with CH,Cl, thrice and the combined organic
extracts were washed with saturated NaHCO; followed by brine, dried over Na,S0, and
concentrated under reduced pressure to fumish an oil, which was purified by column
(EtOAc/Hexane) to obtain 1.20g of (viiA). "H NMR (400MHz, DMSO de): 89.63 (s, 1H),
8.54 (d, 1H), 7.89 (br s, 1H), 7.73-7.80 (m, 2H), 7.65-7.69 (m, 1H), 7.41-7.47 (m, 2H), 7.24
(t, 1H), 7.10-7.15 (m, 1H), 6.91 (d, 1H), 5.81-5.98 (m, 2H), 5.07-5.25 (m, 4H), 4.31 (t, 2H),
3.46 (s, 2H), 3.02 (d,2H), 2.51-2.58 (m, 2H), 2.13 (s, 3H). MS (m/z). 401 (MH]". .

Macrocycle Example 1 (Compound 1)
7z
1 ' OK\”\
o
RCM AN
NG >
(Y
N
N 7
3 A /é N ﬁ ‘
.

1



HN HNOI / RCMO O CNNN" 6 NH H(viiB) (17)
Conpound (17) was prepared using a procedure identical

wo eoovosge2gised for compound (1).'H NVR ( MeOD- dBQ'T/8G2006/000353
11.29 (br s, 1H), 8.68 (s, 1M, 8.27 (s, 1H),
818816 (m 1H), 8.01-7.99 (m 1H), 7.68-7.64 (m

5. 930§ %gasfgqﬂ%@'?%f (Vllﬁgl&g(%ég &‘@b %Ei)ﬂ:é\ (0.85, 7&§mrﬂo|)

4 hOCH,El, (BB mLMS grlien) terparatufeiap 'add &g@ntﬁilon catalyst

ﬁ{;\l ?96 mmﬁl) The resulting mixture was stirred at 50°C for ovemlght The
?| | -am no)-nmethyl]-4-(2-p l}/iar? th
oxye)actpn@]mre wFacqo@d and concentrated under reduced press re lo urnlsh an oil,

?' l»NMl'&I)Q gﬁdé\g;yg é;@e:agh@gﬂ?g&mmln)emg gfm)d'iHrNMR MDC]OMI‘JmDN@O

Vi |

0 PN 9R7 (1) B1RP | \F\,sdHﬁef E%V@?@ ﬁﬁ&)s%(ﬁér(m 1|ﬁ'”71}‘9(t

(V|1HP)7 4mﬁ1|ar enar?exd (HS2HO7.86-POD(Ee dH), 6.8D (e nk), 684-572(m, 1H),
ST By H IS, BYTR o Srmsstn

MS (mlz): 373 [MHJ".

Macrocycle Example 2 (Compound 20)

E@““E@

(1) (27)

To solution of (1) (0.02g) in CH.Cl, (2mL) dioxane mixture (1mL) at 0°C was

added 5 mole % of Pd(OAc), . Then freshly prepared ethereal solution of CHzN, was
added slowly. The resﬂlting mixture was stirred at 0°C for 3 h. The reaction mixture was
then concentrated under reduced pressure to fumish oil, which was purified by preparative
HPLC to obtain 0.005g of (20). '
'H NMR (400MHz, DMSO dg): § 9.91 (s, 1H), 8.59-8.63 (m, 1H), 8.01 (br s, 1H), 7.65-
7.72 (m, 2H), 7.32-7.52 (m, 3H), 7.06-7.19 (m, 2H), 4.64-4.83 (m, 2H), 4.30-4.52 (m, 4H),
4.0-4.10 (m, 2H), 2.62-2.67 (m, 2H), 2.56-2.61 (m, 3H), 1.05-1.30 (m, 2H), 0.5-0.7 (m,
2H). MS (m/z): 387 [MH]".



Compound (47) was prepared using a procedure identical
to that used for conpound (1). 'H NVR ( DMSO- d6)

woi®7hi8ees, 1 H), 8.62 (d, 1 H), 8.50 (d, 1 H)PCBS@B06/000353

(d, 1 H, 810 (dd, 1 H, 7.42 (d, 1 H), 7.32 (dd, 1
H, 7.20 (d, 1 H, 7.17 (d, & H, 6.20 (dt, 1 H),
590602(m1|—|) 4.68 (d, 1 H, 4.43 (d, 1 H,
2H), 4.06-4.18 (m 2H),
3 $ Bt co 8N§ 190 (s, 3H), 3.21-3.34 (m 4H),
2.68-2. 69 (br s, 1.22-1.32 (m 6H). M5 (nfz): 518
[ 4 GRRANBHB-befamiBYNEHES! S
Wm%éggﬁégﬁ‘ ?l%c?gp enyl)-[4-(3- n?-tro
-phenyl ) -pyrimdin-2-yi]-amne (xxvii) N NO2 NO2
NC2 NOZ2 N N NCI N~N H vD) (xxvii) Ty 1 Xture of
(vD) (1.0g, 4.24 mml) and?nni troaniline 629, 5.52
nmmol) in M : ury was
added | N HCI 0L) a
stirred at 750 for overnight~ eSreaftion i xture was

cooled to 0OC guenched wiBy h H20. uct was
extracted w |hN/'/§;ﬁ2CIZ t ht+ece—and>t h or gani c
extracts were ed with saturated N ol | oned by
brine, dried ovg)r Na2SO4 and concentrat ed_ under
reduced pressu‘r The crude product was E Bei pi tated,

filtered and washed usi ng MeOH to furnish white solid

), Sk RanlR) By s o, et

I néviixviii) NO2 | NH2 NHZ

Macrocycle Example 3 (Compound 17)

2
J/ HN \
HN ik‘ o
° RCM 0
o]
SN
°N | P /é
» NN
N)\N H
(viiB) (17)

Compound (17) was prepared using a procedure identical to that used for
compound (1). "H NMR (MeOD-d.) & 11.29 (br s, 1H), 8.68 (s, 1H), 8.27 (s, 1H), 8.18-8.16
(m, 1H), 8.01-7.99 (m, 1H), 7.68-7.64 (m, 1H), 7.40-7.28 (m, 2H), 7.20-7.16 (m, 2H), 700
(s, 1H), 5.99-5.82 (m, 2H), 4.50 (s, 2H), 4.16 (d, 2H), 4.10 (d, 2H). MS (miz): 372 [MH]". :

SYNTHESIS OF COMPOUND 47

[3 -[(AIIyI-methyl-amino)-methy!]-4-(2-diethylamino-ethoxy)-phenyl]-[4-(3-
alIyIoxymethyl-4-methoxy-phenyl)-pyrimidin-z-yl]-amine (viiC)



NNV NNV HH (xxvii) (xxviii) (xxviii) was

obt ai ned by the procedure described in exanple (viA).
wab@7osssesl conpound was furni shed as a yel | ow©I/BG2006/000353

76%yield. M5 (mz): 278 (MJ), WO 2007/058628

PCT/ SG2006/ 000353 96 But-3-enoic acid

{3-[2-(3-but - 3-enoyl am no- phenyl am no) - pyri m di n-4-yl ]

-phenyl }- amde (viiD) 0O NHZ NH ~COCH 0 NHy

(xxi x} N ~"t -1\ \ HH (XVIII) (qu To a m xture

) (110 RL,
erat ure was
3329, 1.73

It he conbi ned organlc ex “re washed
wth sa rated NaHCO3 fol | owed by brlh‘e dri ed over
Na2804 d concentrated under reduced pwé)ssure whi ch
ur i fi e I E’r'e% hid l%’ihé’(' lﬁed7f3ﬂ'(!3imqf
(VI | %fmunﬁ/@'"g?r‘f@%p:r&i%ﬁa myﬁcéd crc?cyg | e Exanpl e
(Compound 5) O HI NH ONHI HNO HN O RCM

Macrocycle Example 4 (Compound 47)

7

\O 0 H\‘ \O O/\H\

E?) N RCM _ E?) N
o]

SN N l /é(
LA KSV N . N
H
(viiC) (47)

Compound (47) was prepared using a procedure identical to that used for
compound (1).
'H NMR (DMSO-d) 89.71 (s, 1H), 8.62 (d, 1H), 8.50 (d, 1H), 8.23 (d, 1H), 8.10 (dd, 1H),
7.42 (d, 1H), 7.32 (dd, 1H), 7.20 (d, 1H), 7.17 (d, 1H), 6.20 (dt, 1H,), 5.90-6.02 (m, 1H),
4.68 (d, 1H), 4.43 (d, 1H), 4.36 (¢, 2H), 4.29 (d, 2H), 4.06-4.18 (m, 2H), 3.97-3.99 (m, 2H),
3.90 (s, 3H), 3.21-3.34 (m, 4H), 2.68-2.69 (br s, 3H), 1.22-1.32 (m, 6H). MS (m/z). 518

[MH]".



NNN NN HH (viiD) (5) Conpound (5) was obtained by
ring-closing netathesis procedure as described for
wa@eowposssas (1) . The name conpound was f ur ni shedP@BS&2006/000353
yellow solid in 34%yield. "H NW (400 MHz, CDCl 3):
811.07 (br s, 1 H), 8.29.96%d, 1 H, 7.57 - 7.55 (m
2H), 7.43 (d, 1 H, 7.36 - 7.31 (m 3H), 7.24 - 7.21
( Dg FD 6.88 (s, 1 H, 3.92 - 3.89
"ynirHEbls dF BSmpen A I e A T
n1 2H), 2. 90 (s 3H) . NB (mz): 386 [MH '. WO
gm.ﬂégﬁéi@g 94. (38(&76 BREH) 6] IO 1| -BHNTIE) S OF
ent - 4-enoi ¢ acid
[3-(4-{3-[(allyl- nethyl am no) - net hyl ] - 4- met hoxy- pheny
| }- pyrimdin-2-ylam no)-Yhenyl]-amde (viiE) \ NH2 0
O OHHNO (vi© N\ N& NH(VE) (viiE) To a
sol ution of (v 0042, *\95 mol NG BuOH (3 ni)
ws

at anbient te ature Nodded C (0.1 13gq,

wasN@z i rred at

ur e~~nas cool ed
to roomtenperatufe and concentrajed;. crude

N

product was pu N by preparativen he desired
product (viiE) was obtained as yell ovasoI id (90ng).

ME (mz): 458 [l\(gg) Macrocycl e Exanpl gxi) ( Conpound 8)
ON' OHNOHNORCMO'1i | N N

0. 593 mmol) an he resulting m xture
100 C for overnight. TheTeactton

To a mixture of (vD) (1.0g, 4.24 mmol) and nitroaniline (0.762g, 5.52 mmol) in
MeOH (15 mL) at ambient temperature was added 1N HCI (3.0 mL) and the resulting
mixture was stirred at 75°C for overnight. The reaction mixture was cooled to 0°C and
quenched with H;O. The product was extracted with CH,Cl, thrice and the combined
organic extracts were washed with saturated NaHCO; followed by brine, dried over
Na,SO, and concentrated under reduced pressure. The crude product was precipitated,
filtered and washed using MeOH to furnish white solid (xxvii) in 1.15g. MS [m/z]. 338

(MHY".

N-[4-(3-Amino-phenyI)-pyrimidin-2-yl]-benzene-1,3-diamine (xviti)

NO, NH,
NO, NH»
<N —_ l ~N
|
N//kN A N//ku
H
(xxvii) {xxviii)

(xxviii) was obtained by the procedure described in example (viA). The named

compound was furnished as a yellow oil in 76% vield. MS (m/z): 278 (MH)".



NH\ H (viiE) (8) (8) was obtained by ring-closing

nmet at hesi s procedure as described for conpound (1).
wdab@7nsssegl conpound was furnished as a solid i PCRB&2006/000353

yield after purification "% NVR (DI\/SOd6) 5 10.01

(s 1H), 9.56 (s, | H), 8.95 (br s, I H, 861 (d, 1

(d Bu?B-ﬁﬁlmé daci% E)[z (?bL&i)g e(’n%ﬁ%l]r? Enenilépﬁ&)%gnmﬁmwc?ll] %e%?l}

H) amidedgiD)(dt, 1H), 5.61, (dt, 1 H), 464(d 1H)),

4.17-4.12 (m 1 H), 3.94 (s, 3H), 2.62-0 z(m 1H),
2.47-2.41 (m 6H). M5 (mz): 430 [MH" 200[f/ 058628
PCT/ SG2006/ 08Q3%8& 98 SYNTHESI S OF VPCUND 62
{3- (Al Iyl -[retjhyl - ani no) #rettRAT -aIIyI oX
ynet hyl - f ur ar NPy T i i Oy 2- Y1 ] - @m ne Hvi PE) 7/
NH2 000 NN | =% NOCX (VF)
(viiF) Co F) was prepared dJSl ocedure
i denti cal 3 3! ed for (viiA) t ONGIWE e TFA
salt in 90% y| eHd. Macrocycl e Exanple 7 C"Oon‘pound 62)
O ON-, ON N HNH (viiF) (62) (momypound (62)

¥\BS prepared us g a procedure identical to that used
or

To a mixture of (xxviii) (0.12g, 0.433 mmol)) and (xxix) (110 pL, 1.30 mmot) in
CH,Cl, (4 mL) at ambient temperature was added HOBt (0.234g, 1.73 mmol) and EDC
(0.332g, 1.73 mmol). The resulting mixture was stirred for 4 hours. The reaction mixture
was cooled to 0°C and quenched with H.O. The aqueous layer was extracted with CHzCl,
thrice and the combined organic extracts were washed with saturated NaHCO; followed
by brine, dried over Na,SO, and concentrated under reduced pressure, which was purified
by preparative HPLC to obtain 72mg of (viiD).
MS (m/z): 414 [MH]".

Macrocycle Example 5 (Compound 5)

o) yZ
W © L
(viiD) (5)

Compound (5) was obtained by ring-closing metathesis procedure as described
for compound (1). The name compound was fumished as a yellow solid in 34% yield. 'H
NMR (400 MHz, CDCla): § 11.07 (br s, 1H), 8.29.96 (d, 1H), 7.57 - 7.55 (m, 2H), 7.43 (d,
1H), 7.36 — 7.31 (m, 3H), 7.24 - 7.21 (m, 1H), 7.03 (dd, 1H), 6.88 (s, 1H), 3.92 - 3.89 (br
m, 2H), 3.62 - 3.59 (br m, 2H), 3.23 - 3.20 (br m, 2H), 2.90 (s, 3H). MS (m/z): 386 [MH]".



compound (1). Conpound (62) isolated as the TFA salt
after purification in a yield of 500 'H NWR
W@ koossddy S 9.04-9.03 (nm, 15%, 8.42 (d, 1H) FCBSG1e6/000353

1H) 7.23-7.15 (m 4H), 6.69 d 1 H, 6.28 (dt, 1 H),

6.20-6.09 (m 1 H), 4.66 (s, 2H), 4.52-4.47 (m 1 H),

4.20 (br d, 2H), 4.11-4.04 (m 1 H), 3.92-3.81 (m

2H)SYNTHESISOFROMRQUNEHY) . MS (mfz): 363 [MH +. WO

2007/ 058628 PCT/ SG2006/ 000353 99 SYNTHESI S OF

COvieatINEnB®acid [3-(4-{3-[(allyl-methyl-amino)-methyl]-4-methoxy-phenyl}-

{3 yl']-phenyl}-[4-(2-fluoro-
rdydéu"yb E?Fﬁzéheﬁmgmdf%féj? amne (viiGl) NF NF

H2N/ N~/~ N (viA) NN/ NG N1)~ H (vG (viiQ&)

Conpound (VI i Gl) was preqalared using a prQ%W P

i dentical 0o that used vViiA).

{3-[ (Al yLLmethyl- zni @ y1]-pher 4- (2-But - 3-
nyl oxy-p |n|4 yl) - i l'] ne (viiG NF
NO N N HH (V||GI)H(V||G) To ' of

sodi um dN de in mineral ofl (1. 8eq| he
sol ution \wgs atlrred at OC was 0.5 h o sl ow y

allowed to wafmto RT. To this solution ofd SOdI um sal t
of but-3-en-lvepl was added a solution of ig)i Gl) in
anhydrous THF. The reaction m x was heated to refl ux
for 12h, quenched with water and extracted wth

CHZCI 2. The sdution médvir (aif @.39%yemd) ner-Bu@i  @dmb)ostegmbient

%%%r?t 3\39 Etﬁﬁﬂ Wb)a(ﬂq 1@}'6'553 FRb SHY (R reBUIRB RFiré Vs stirred
at 100 °C for overnight. The reactlon mixture was cooled to room temperature and
concentrated. The crude product was purified by preparative HPLC. The desired product
(viiE) was obtained as yellow solid (90mg). MS (m/z): 458 {MH]".

Macrocycle Example 6 (Compound 8)

O =04

(qu) (3)

(8) was obtained by ring-closing metathesis procedure as described for
compound (1). The named compound was furished as a solid in 20% yield after
purification. '"H NMR (DMSQ-dg): & 10.01 (s, 1H), 9.56 (s, 1H), 8.95 (br s, 1H), 8.61 (d,
1H), 8.50 (d, 1H), 8.20 (dd, 1H), 7.42 (d, 1H), 7.25 (d, 1H), 7.18 (t, 1H), 6.96 (d, 1H), 6.87
(d, J1H), 6.21, (dt, 1H), 5.61, (dt, 1H), 4.64 (d, 1H), 4.17-4.12 (m, 1H), 3.94 (s, 3H), 2.62-
2.57 (m, 1H), 2.47-2.41 (m, 6H). MS (m/z): 430 [MH]".



compound in 40%yield. WO 2007/058628 100

PCT/ S&006/ 000353 Macrocycl e Exanpl e 8 (Conpound 89)
woOl@7i05820 N\ | , N\ RCM N N NN ~ | | N11~ NeCFS€R006/000353

(viiG (89) Conpound (89) wag prepared using a

procedure identical to that used for conpound (1). 'H

NVR (MeOD d4) 8 9.08 (m 1 H), 8.64 (d, 111-1), 8.31

(ms%hm,es?séﬂcémouﬂokﬂ 7.53-7.52 (dd, 1 H),

7.48-7.43 (m 2Ry, 7.29-7.27 (m 1 H, 7.18 (m1 H),

6 294(6\1lmn(thyl-anﬂndﬂ)neﬂ@u@ﬁer@l}s‘e(seawmymemyl Aurg2-))-peringidin-

'ﬁ ﬁ%e&ﬁl 5H) MS (mz): 374 [WH +. The conpounds
out%Y ]I:' ble 1 were synthesized follow ng the
procedures outlined above. Table | No Structure H NWVR
(400 MHz) m z (DI\/Sd6) S9.67 (s, 1 H./8.56
(br 373 0 s, I—I), 7.93( C,1 I—I),lll
i N 7.62-7,

11-1), 7. > 9 N cm 1 , '6.89
(d, 1 H), 64572(m H1 5.51-5. 1(m 1H),
4.20 (t, 3.49 (s, ‘ ) - 2. 47
(m 2H), 2} 03'(s, 3H. 0 ' (CDCI3) S 1 H) ,
8.34 (m 3¥F > HNHN O 1 H), 813(dL| 771 (m
1 H, 7.50 2 (d, 1H), 7.41 (t, 11-1), 7.2417.34 (m
N-N 4H), 7.14(R, 1H), 7.02 (m 1H), (viiF)

Compound (viiF) was prepared using a procedure identical to that used for
(viiA) to give the TFA salt in 90% vyield.

Macrocycle Example 7 (Compound 62)

/ 0
g J |
\_0 N Y N_
RCM
~ - \N
) |
N/)\N N/)\N
H H
(ViiF) (62)

Compound (62) was prepared using a procedure identical to that used for
compound (1). Compound (62) isolated as the TFA salt after purification in a yield of 50%.
"H NMR (MeOD-ds) 5 9.04-9.03 (m, 1H), 8.42 (d, 1H) 7.33 (d, 1H) 7.23-7.15 (m, 4H), 6.69
(d, 1H), 6.28 (dt, 1H), 6.20-6.09 (m, 1H), 4.66 (s, 2H), 4.52-4.47 (m, 1H), 4.20 (br d, 2H),
4.11-4.04 (m, 1H), 3.92-3.81 (m, 2H), 2.90-2.84 (m, 3H). MS (m/z): 363 [MH]".



H 5.754-6.87 (m 2H, 2XCHe, Jtrans = l4Hz), 4
2H). 2.45 (s, 4H) WD 2007/ 058628 PCT/ sezo%é/ 00%5(30"
WQM70ks20 (CDCI 3) 611.8 (s, 1 H), 8.41-8.44 (PCT/E0806/000353
oH), 8.26 (br s, 1 H), 7.95¢{d, 1 H), 3 7.65 (br s, 1
H, 7.52-7.54 (m 1 H), 7.45 (d, 1 H, 7.45 (d, 1 H)
7.31-7.34 s N~ NI (m 1 H), 7.07 (d, 1 H), 6.18-6.24

( ngYNTHERIS)OF CoMFO 8 H, 4.08-4.27 (m 4 3.99
3H)‘q§"|_g)——, 93-4.04 (m | H), 3.65 (br s( 1 H)H)'z 84 (s(s'
3H) . 0(00013)51107 (br s ’
1 Hy{(ABty Bivlet iy | 2in@irmethid)-phesyh-§4- @-fwrmpwdf"*‘ols ?‘?ﬁ” “ﬁb"?‘w
uh§94i§g(m 1H), 7.64- 7.62 (m 1H), 7.35-7.33 (m
e NS 7.27 (m 1H), 7.24-7.22 (m N H 1H)
5.99-5.84 (m 2H, Jtrans = 15.0Hz), 4.52 (s, 2H)
61. (1OCDE3Im3)2|_?‘" Fg.75s(952.5 (m 2H), 2.24-2.19 (nj 2H).
r -
0, 757-’7;5 m ij . 8. 29-gN6 386 (NH (d,
7.36-7.31 ( 7.24@,@1 (m 1 H

I(—I)b, 688(\ ﬁl\t m
rNHm|2 3.23-3.20 (b 2H) | -
N 1 (CDCI3)NS™tl.93 (s, 1 (H)r é“aoH’(d,qu‘i 403 3 -0

(vG) (viiG1)

Compound (viiG1) was prepared using a procedure identical o that used for

(ViiA).

{3-[(A|Iy|-methyl-amino)-methyl]-phenyl}-[4-(2-but-3-e nyloxy-pyridin-4-yl)-pyrimidin-

2-yl}-amine (viiG)

Z

N F | N0 l)
| = N | Z N
—_

B )

N7 N7 NZ N
H H
(viiG1) (ViiG)

To a solution of but-3-en-1-0l (1eq), in anhydrous THF, was added 60% sodium
hydride in mineral oil (1.8eq) at 0°C. The solution was stirred at 0°C was 0.5 h &@nd then
slowly allowed to warm to RT. To this solution of sodium salt of but-3-en-1-ol was added
a solution of (viiG1) in anhydrous THF. The reaction mix was heated to reflux for 12h,
quenched with water and extracted with CH,Cl,. The combined organic layers were dried

over Na,SO,. Evaporation and purification by preparative HPLC afforded the title
compound in 40% yield.



wQ 2d004/068828 N 1H), 6.24-6.10 (

CH), 8.24 (d. 1 H), 8.12 (dd, 1 H, 6 ~ 0 8.05 (br s,
1H), 7.40 (t, 1H), 7.32- 7.27 (n] 2H), 7.20 (d, 1H)

MoglH), 6.03- 5. 88PCISERUNG/000353
(m | H, 4 62-4.47, (m 3H), 226 (br s, 2H),
4.05-3.85, (m 4H), 3.75 WO 2007/058628
Pdmmwma@m(cm@ourmm (m 2H), 2.89-2.84 (m
3H). ~0 N (CDCI3) 8 11.75 (s, 1 H), 8.62 (d, 416 2H)

8.16 (d, 1 H), 801(dd 1H) 7.30 7 ~, N (d, 2H)

726721m2 1 H), 6.54-6.

2.79-2.74 Ny~ ,271261(m3 ONN|H~ON

(DI\/ISOdG) 5 10 01 (s 9.56 (s, 8 95 (br

, 8850(d or@ddl
, 7 42 (d o 1 7.25 R 1), 7. 18 (

696 NN~N 87(d 1H), 6. 225N dt

J63Hz 5.61, (dt, 1H J@Q —156
464(d ,417412(m1H) ol (s 3H),

262257(m| H, 2.47-2.41 (m 6H). (CDCIS)81200

(s, 1 H, 8.80 (46 1 H), 413 0 8.30 (br sf{8MH), 7.93
(d, 1H), 7.38 9 N 7.59 (m 6H), 7.17-7.21 (m 1H),

Compound (89) was prepared using a procedure identical to that used for
compound (1). '"H NMR (MeOD d.) & 9.08 (m, 1H), 8.64 (d, 1H), 8.31 (m, 1H), 7.84 (m,
1H), 7.53-7.52 (dd, 1H), 7.48-7.43 (m, 2H), 7.29-7.27 (m, 1H), 7.18 (m,1H), 6.29-6.21 (m,
1H), 5.90-5.82 (m, 1H), 4.39-3.72 (m, 6H), 2.68 (s, 5H). MS (m/z): 374 [MH]".

The compounds outlined in Table 1 were synthesized following the procedures
outlined above.

Table 1
No Structure "H NMR (400 MHz) m/z
[MH]"
| (DMSO-ds) & 9.67 (s, 1H), 8.56 (br | 373
OK\H s, 1H), 8.53 (d, 1H), 7.93 (t, 1H),
1 N 7.62-7.68 (m, 1H), 7.47 (t, 1H), 7.42
N /é (d, 1H), 7.17-7.40 (m, 2H), 7.05-7.09
| L (m, 1H), 6.89 (d, 1H), 5.64-5.72 (m,
NN 1H), 5.51-5.61 (m, 1H), 4.20 (t, 2H),
3.49 (s, 2H), 3.06 (d, 2H), 2.40-2.47
(m, 2H), 2.02 (s, 3H).
A (CDCl;) & 11.23 (s, 1H), 8.34 (m,| 373
JH\NQO 1H), 8.13 (d, 1H), 7.71 (m, 1H), 7.50
2 \N © (d, 1H), 7.41 (¢, 1H), 7.24-7.34 (m,
| By 4H), 7.14 (s, 1H), 7.02 (m, 1H),
NN 5.754-8.87 (m, 2H, 2XCH=, Jyans =
14Hz), 4.61 (d, 2H), 2.45 (s, 4H)




6.12 (dt,
15. 4Hz)
waB0dkeegs2s 4. 79 (d, 1H),
1 H,

1 H CH J
5.89 (dt, 1H,,

3.86 (d, 1 H),
0.64-0.72 (m

J =
2-
. 6991

Jtrans E N N-N |
H 6. 0Hz, Jtrans
4.27 (m 3H),
2.86 (m 4H), 1.05
019023(m 2H). WO

102 d4) _Q

2

3. BAF/AG106/000353

DT/ Qronne / ﬁﬁﬁOE
\YACJARVAVAVE® Rv ] »)

(s| 414 N

, HN 0
7030- 7. 27
(m\ZH)

B2H)5826 1(Br §,mH)L17.8H (d, 1H),

%51?% 7’070(d(ﬂ~|) é‘rBJazi n$
b 257 b, 2 bira 2 b s
2&;% ég‘) ?%4((d%_‘g 2.55

415 01 H, 7.99 (t,
t, 1 H, 7.35 (t, 1 H,
H, 711 (d, 1 H., 7.0

-éﬂbf%?’ﬂf%%-%%f-%ﬁ‘?gﬂw

75@6 (ds 1H% B35 (NHHL 71378,

( MeOD- d4

Hcgt]jﬂ‘s Tgsé%wgélisgﬁ (mER

03.99 GH3H)CH193-4.04 fm G HY, 3tdz, ’

|

~ 403

56

N—r

(CDCl3) § 11.07 (br s, 1H), 8.29 (s,
1H), 8.24-8.22 (m, 1H), 8.19-8.17
(m, 1H), 8.14-8.12 (m, 1H), 7.64-
7.62 (m, 1H), 7.35-7.33 (m, 1H),
7.28-7.27 (m, 1H), 7.24-7.22 (m,
1H), 5.99-5.84 (m, 2H, Jias =
15.0Hz), 4.52 (s, 2H), 4.10 (m, 2H),
2.59-2.51 (m, 2H), 2.242.19 (m,
2H).

387

(CDCI3) 8 11.07 (br s, 1H), 8.29-8.96
(d, 1H), 7.57-7.55 (m, 2H), 7.43 (d,
1H), 7.36-7.31 (m, 3H), 7.24-7.21
(m, 1H), 7.03 (dd, 1H), 6.88 (s, 1H),
3.92-3.89 (br m, 2H), 3.62-3.59 (br
m, 2H), 3.23-3.20 (br m, 2H), 2.90
(s, 3H)

386

(CDCl3) 3 11.93 (s, 1H), 8.30 (d, 1H,
CH), 8.24 (d. 1H), 8.12 (dd, 1H)
8.05 (br s, 1H), 7.40 (t, 1H), 7.32-
7.27 (m, 2H), 7.20 (d, 1H), 7.14 (d,
1H), 6.24-6.10 (m, 1H), 6.03-5.88
(m, 1H), 4.62-4.47, (m, 3H), 4.26 (br
s, 2H,), 4.05-3.85, (m, 4H), 3.75-

! 403




2H), 6.15 (dt, 1H, CH J = 6.1Hz, N N H Jtrans
15.2Hz), 5.85 (dt, 1 H CH J = 6.1 Hz,,Jtrans

wazoozeese2s 4. 58 (d, 1H), 4.22-4.26 (m 1H), 4.1RAT/8G2006/000353
1H), 3.86- 4.05 (m 3H), 3.8824.05 (m 3H),

3.02-3.07 (m 1H), 2.60-2.73 (m 3H), 1.78-1.98 (m 1
|—|) Q.6 (rl QI—I\ 0. 51 (d H) WO 2007/ 058628

C'l/SGZOOG/ 000353 104 (D 378 @ 79).6%9284 (1. 3. g |66
502 1 H), 8,22 (d, 1 7.78 (s, 1 H), 7.45 13 |

LJ 71 A7 (o 2 InI:-l Z 20
T WA
(d

P

(d

r ik L} T U. o) € P
7.08-7.111 (\rﬁo 1'\.6,\@ 83 (d, @qua) 601137’59§s 1+a,58%‘w 416
1H), 5.72-5. 1% N H 1H), | 2H)3848Hd38H) B01@H)1H), 7.30

4. 2H),

(

(

N

19-4.p5 .96-4.0 )@g g%)_' 2'585)21,1‘1%" géﬂ-’ ’7?19.%%,3

m{ 6H)| 2.9973. ~ 2H), g
s| 3H)| 0 (D B 8. 55- 8. 51H) 6546.44) (m,821)7 2(79:2.14g6
Hil H} 8 §3-F 2H) , &n5%H7252-2364§N 3H)(m 1H),
7.38-7.B5 (M 2731 (s, 10 (m 3H),
6.17-6.75 NUmH1H, 5.85-5 69(m 2H), 5.08 (s, NN
H H—H—03—S—95—+m SRS DS 121G
(1. VAR s e S R
(s, 1 , 7. I NN~ 7 &), @b (b, 1H), 8.81 (didiH),
1H) 8 7. 38 (d ) 1H), 7.22- 7836-(& ITH)':hl'ib,(dJ'J'QI:ﬁ 7(4%’((1,1'_')
o 1H), 7.25 (d, 1H), 7.18 (t, 1H), 6.96
[N © (d, 1H), 6.87 (d, 1H), 6.21, (dt, 1H
N//kN

J=6.3 Hz, J=15.6 Hz), 5.61, (dt, 1H
J=6.3 Hz, J=15.6 Hz), 4.64 (d, 1H),
4.17-412 (m, 1H), 3.94 (s, 3H),
2.62-257 (m, 1H), 247241 (m,
6H).

m% (CDCl,) 8 12.00 (s, 1H), 8.80 (s, 1H), | 413
0 8.30 (br s, 1H), 7.93 (d, 1H), 7.38-
NMA 7.59 (m, 6H), 7.17-7.21 (m, 1H),
S Jé 6.12 (dt, 1H, CH, J = 6.0Hz, Jyans =
| /)\N 15.4Hz), 5.89 (dt, 1H, CH, J =
H 6.0Hz, Juans = 15.4H2), 4.79 (d, 1H),
4.22-427 (m, 3H), 3.94-4.00 (m,
1H), 3.86 (d, 1H), 2.68- 2.86 (m,

4H), 1.05 (m, 1H), 0.64-0.72 (m,
2H), 0.19-0.23 (m, 2H).




~1 4.18-4.33 (m 6H), 2.74 (q, 2H), 2.68 N N H (s,
3H), 2.14 (s, 3H). (CDCI3) S8.79 (s, 1 H, 8239 (d, 1
woR007428280 7.86 (d, 1H), 7.68 (d, .1 H), 7.45PC1/4G2006000353
I i N~ (m 2H), 742(t,1H)103727(d,1H),\/I
1 H), (m 1 H, 6.02 N (dt, 1H,
A6 _Qllz

r\ll\ H 15 QI-I-;\ 5 Q7 (d+t I (M

15, pMePD-dy) &%06 §i s, . 8.7 (g 414

4,27- 4. 3[1H)( 865 (5, H), 8.27-845 ¢, my

o1 oRb R SB0derdaats

11. 29 (b2H)s 7.30+A)27 @1, 681)3PB8- 8034(3,
. 18- 8. (m 56@5@%L Kx%ﬁ(ﬁhg
. . 6370y (m 1 P
"b0- 17 r—x N 11716 (m 2H)2 GzﬂoéH)(s 5. 99 5./82
m 2H) 0 (s, 2H), 4.1p (d 2H) 4 10 (d, 2H
5 ) 8 27 (s 386 0O _1H)
(P@/Iqofc}_ef R,gpﬁ)’((ﬁ‘ ’n{)@;‘% (s”]” 401
1HY, 8.56 (d 1)), 8.4 (b2 5-1H),B015(/m
(d, 1H), 7.80 (dd, 1H), 7.40-7.34 (m,
2H), 7.25 (t, 1H), 7.12 (d, 1H), 6.99
(d, 1H), 5.82 (dt, 1H, CH, J = 6.1Hz,
Jirans = 15.6Hz), 5.64 (dt, 1H, CH, J
= 6.1Hz, Juans = 15.6Hz), 4.40 (s,
2H), 4.04 (d, 2H), 2.55 (br s, 2H),
2.39 (brs, 2H), 2.26 (s, 3H).

, (MeOD-d,) 58.95 (br s, 1H), 842 (d, | 415
Q 1H), 7.99 (t, 1H), 7.47 (t, 1H), 7.38
12 N_A~ | 1H), 735 @ 1H), 7.28 (@ 1H),

y KS 7.16 (dd, 1H), 7.11 (d, 1H), 7.08 (dd,
L 2H), 6.15 (dt, 1H, CH, J = 6.1Hz,
Juans = 15.2Hz), 5.85 (dt, 1H, CH, J =
6.1Hz, Juans = 15.2Hz), 4.58 (d, 1H),
4.22-426 (m, 1H), 411 (d, 1H),
3.86- 4.05 (m, 3H), 3.86-4.05 (m,
3H), 3.02-307 (m, 1H), 2.60-2.73
(m, 3H), 1.78-1.98 (m, 1H), 0.60 (d,
3H), 0.51 (d, 3H).
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NN (m 1H), 5.85-5.69 (m 2H), 5.08 (s, H 2H),
4.03-3.95 (m 4H), 3.48 (s, 3H 0 (DVBO-d6) 6 9.93 (s,

wo 20dy/058292 (s, 400 NH 1H), 8.72 (br s, 2H), BCB8G10¢/000353
1H), 19 N 8.13 (d, 1H), 7.93 104d, 1H), 7.53 (d, 1 H),

7.42-7.37 (m 2H), 7.32 (d, 1 H, = 7.10 (d, 1H),
6.31_(dt _1H_CH 1 NNHSE ALI'I-_;L@]12—Q? %?F@)BSGI 502
(df, 6. 4Hz, J T &BChLD) :
4. 08 H) , 3,91 - H) 7822 (dMH)2HY8 ( 33112;7745-
t it 1y, kb B aufeB &gy
z(sl.mm ( H) 7;@5(-%2’ 201HY-T.0fFit 1 o)1), 68?(@21167 52
, - m ,
4. 30- 4. 52 P 2Ny, 4. o-}t.\;% ég@%ﬁ (ﬁ'g {Fm 5-2150567§ ?M |
2H)Y, 2.5 3H), 1. 051H) 349 Q1P»|)2H 45196‘25;’!n
(m| 2H). WD 2007/ 058628 PCT Gg@@ma@an 808, p.5k-
(CDCI3)[ 8 12.0 (s, 1 H), 8.7 SEﬁ fﬁ 93019 872;,&
(d] 1 H), 8.05 (d 1 H,. 7.7B3Ehd™ 1%@ N4
(m| 3H)| 7.33 (d, 1H), 7.06|2.d3-258)m, Bt 2?.53($;It3H 1H,
CH| J = N 6.3Hz, Juana = 15|6Hz), 5.94 (dt, 1H, NN

(CDCly) §8.55-8.54 (m, 1H), 8.27 (s, | 386

6)
m 1H), 8.03-7.97 (m, 2H), 7.547.52
14 N (m, 1H), 7.38-7.35 (m, 1H), 7.31 (s,
1H), 7.25-7.10 (m, 3H), 6.776.75
I N\iN/é (m, 1H), 5.85-5.69 (m, 2H), 5.08 (s,
H

2H), 4.03-3.95 (m, 4H), 3.48 (s, 3H)

(CDCly) & 12.19 (s, 1H), 8.72 (d,| 403

OK\'H 1H), 8.33 (d, 1H), 7.93 (s, 1H), 7.56-
15 N 7.60 (m, 2H), 7.51 (dd, 1H), 7.38 (d,
N { o 1H), 7.22-7.24 (m, 1H), 7.03 (d, 1H)
| N /)\N 4.18-4.33 (m, 6H), 2.74 (g, 2H), 2.68
H

(s, 3H), 2.14 (s, 3H).

(CDCl) 6 8.79 (s, 1H), 8.39 (d, 1H), | 429

. m 7.86 (d, 1H), 7.68 (d, 1H), 7.45-7.47
16 N\)< (m, 2H), 7.42 (t, 1H), 7.27 (d, 1H)
oy jé 7.14 (d, 1H), 7.05-7.08 (m, 1H), 6.02
IN/)\N @, 1H, CH, J = 69Hz, Juuns =

H

16.3Hz), 5.87 (dt, 1H, CH, J =
6.9HZ, Jyans = 15.3Hz), 4.87-4.91 (m,
1H), 4.50-4.51 (m, 1H), 4.27-4.31
(m, 1H), 4.04-4.12 (m, 1H), 3.80-
3.85 (m, 2H), 2.97 (d, 2H), 2.65-2.70
(m, 2H), 0.66 (s, 9H).




HCH J = 6.3Hz, Jtrans = 15.6Hz), 4.64 (d, 1 H),
47-4.50 (m 1 H, 4.17 - 4.20 (m 1H), 4.03-4.08 (m
B007/05862900 (s, 3H), 3.88-3.92 (m 1H), 3. 66-BC73iG100%/000353
H, 2.70 (s, 3H), 2.57-2.580({m 2H) (MeOD-d4) S 8.99

tbr ? 1H) 8.44 (d, 359 0 1 H), 8.44 (d, 1 H, 8.01

51 22 | : N {dd

iy VeRbl, g 1129 s {1 B%8], 372

ba-7.

: is (3E 0577 Q6, (Hy 8.27 G, NN),H.18H.16)¢m, ans
] . J

5 gﬁz , zi’.519 (t(ﬁi—g Wg9§'1 Hh2 BE764 | g
d| 2H), M. 2H) . dﬂl(l\?ldelm'YZ 81861 785
mI 1H , 1 "0,7%(%2(4&70@ sH)IH) 5‘99-%8@(1,
9. 23 PO ¥ 52 (m

H, 7.|39- 7 34 (n*f' oH), 7. 21 25) 449, (s '12*3)4 "n/qcbé ¥.08
m 1 H, 6.22 (td, N N H 140 @H)J 4.5Hz, Jtrans
15.5Hz), 5.91-5 84 (m 1H CH, 4.61-4.58 (m 2H),
.15 (s, 2H), 3.94-3.86 (m PH, 2.73 (s, 2H. 2.59

4
wda
1
(
(
5
5
1
(
(
1
1
(
4
(
(
(

s[ 3H)| WD 20058628 PCT/ GCDOGHS 68858 (m, 16, 8.27 (s, | 386
al 1 H . 8 et o1 N 9. B (G037 fn,! 2th, Pourod’

., 7.8B
(m, 1H), 7.38-7.35 (m, 1H), 7.31 (s,

~
1H), 7.25-7.10 (m, 3H), 6.77-6.75
(m, 1H), 5.85-5.69 (m, 2H), 5.08 (s,
N N

H 2H), 4.03-3.95 (m, 4H), 3.48 (s, 3H)

t

O (DMSO-ds) 5 9.93 (s, 1H), 9.92 (s, | 400
1H), 8.72 (br s, 2H), 8.58 (d, 1H),
19 N 8.13 (d, 1H), 7.93 (dd, 1H), 7.53 (d,
I 1H), 7.42-7.37 (m, 2H), 7.32 (d, 1H),

| /j'\ /ES 7.10 (d, 1H), 6.31, (dt, 1H, CH, J =
N 6.4Hz, J = 15.7Hz), 547, (dt, 1H,

CH, J = 6.4Hz, J = 15.7Hz), 4.73 (d,
1H), 4.08 - 4.03 (m, 1H), 3.91 - 3.77

(m, 2H), 3.27 — 3.21 m, 1H), 3.09 -
3.05 (m, 1H), 2.28 (s, 3H).

(DMSO-ds) 59.91 (5, 1H), 8.59-8.63 | 387
0(\% (m, 1H), 8.01 (br s, 1H), 7.65-7.72
20 N (m, 2H),/7.32-752 (m, 3H), 7.06-
\N /é 749 (m, 2H), 464483 (m, 2H),
L 4.30-4.52 (m, 2H), 4.04.10 (m, 2H),
2.62-267 (m, 2H), 2.56-2.61 (m,

3H), 1.05-1.30 (m, 2H), 0.5-0.7 (m,
2H). ’




24 |

(d; 2H), 7.61 (d,
7.45-7.48 (m 3H), 7.27 (dd,
6.12- H 6.

wo200705%728 (d, 1 H),

16Hz)

4.42-4.69 (m 2H),

e N~

5.83-5.97 (m 1 H,
4.22-4. 28

1H), 7.53 (t, 1H), p-~
1 H, NNN Oz 7.24 (dd,
17 (m 1 H,
=@P§ Jtrans

(m 2H)

16Hz) ,
4. 05-4.09 (m

1

=CH, PO1/661H6/600353

2H)}—3-46—{br—s—2H—2-68
(MeOD- d4) 8 9065 ((s) | 1H), 8 QC@D#QSU_( éﬂwmiﬂﬂf 403
leaoz( {3 ? (?a 1| 891, (d28H)) 8.685 K¢, 1HA F .73t (dd, 1
. , 1 7
2187 e (m 51 i, 7Hl|_rsz(n?%Hg%e(& 1), |
H 6. 6Hz) . Jtr ke (d, 14), 5135 (dt, JH=CH, éSFL),
‘2‘- .;2 (2 ges’(m H ‘11 (1)96 d 59, Jt,a ,-1%53&((2))86@4 (@dtHH,
. -2. N - 0.
s, | 1H) |(MeOD- d4) H8' 8.89 (d, 1C*§<)J %@Jtacf“h%eﬁs?d(#
504)7.3 3(Zt(dl T)'H)7 gzz(zd?adw i), 477396526n,1 1H, BET -(t
, . , , . , = ~ 13
(dd, 1H), 7.06 (d, 1H) . 6.16 ‘t'?(’é,(’w') ﬂ'—'ﬁ'l\h:@lfg'(’%t(ﬁan@:-
%g gﬁ J = 6.7Hz), N N H 5[40 ((¢.d3H)113.88=882 (o rahd =
. J = 6.7Hz), 4.35-4.
2H), 3.092-4.14 (m 6H), 2.63§§ém’1 2(H) M 3\%" & F(m
2007/ 058628 PCT/ SG2006/ 0003582-57 @88 (m, 2“
| (MeOD-d,) 6 8.99 (br s, 1H), 8.44 (d, | 359
0 1H), 8.44 (d, 1H), 8.01 (t, 1H), 7.51
22 NH (dd, 1H), 7.42 (t, 1H), 7.24-7.31 (m,
oy 9H), 7.24-7.31 (m, 2H), 7.13 (dd,
P8 1H), 7.02-7.06 (m, 2H), 5.85 (dt, 1H,
Nl CH, Juans = 15.3Hz, J = 6.4Hz), 5.67
(dt, 1H, CH, Jyas = 15.3Hz, J =
6.4Hz), 4.19 (t, 2H), 3.93 (s, 2H),
3.48 (d, 2H), 2.53-2.57 (m, 2H).
(MeOD-d.) 5 8.66-8.85 (m, 1H), 8.46 | 373
(d, 1H), 8.31 (s, 1H), 7.92 (d, 1H),
23 7.55-752 (m, 1H), 7.51-7.50 (m,

o/\IH
N\
o

1H), 7.39-7.34 (m, 2H), 7.21-7.18
(m, 1H), 7.09-7.08 (m, 1H), 6.22 (td,
1H, CH, J = 4.5Hz, Jyans = 15.5Hz),
5.91-5.84 (m, 1H, CH), 4.61-4.58 (m,
2H), 4.15 (s, 2H), 3.94-3.86 (m, 2H),
2.73 (s, 2H), 2.59 (s, 3H).




(DMSO-d6) 5 9.52 (s, 1H), 8.63 (br 387 0 s, 1 H),

8.42 (s, 1 7.51 (t, 1 H, 271 i N7.44 (t, 1 H,
W0 2824078638 1 H, 7.13- 7.19 (m 2H), 7.02-FCDB8G100%/000353
d, 1 H, 564-5102 (m 1 H, Hb5.62-5.71
1-5.55 (m 1H), 420(t 2H) , 341(3
2

3-34—(s, 1.98 (s

1H), 8. é%P‘E'@ 3 é%‘?@@l”’ﬁ V|9|)24 @ 4%
E)i) : 7Nf>4H)I , 227N 1H),08.08L(t, HH), 778346
1 2H 7T @4%%%(%'%&;
( 0 t745-2’t4)8 (n8.348, {87 (dRHH),

2 3 on

H) . (BOD- d4)° 8 8.89 ?)‘ (d. A) S%ng Ep‘ géé s,
8113 (tH 1H) 7.63 (dd,| 62 (m, |C|k|HJr7sns4=6 1662).
;g gg % E)D ; 411% (ﬂw 5N3i5.d7 ImHhH, =C20 dd.= y
J,{5 = H 10. 7THz), 5.70 t1é'qz 4%?“%"‘?%5“%“81 ’
gHz , 4.33 (s, 2H), 4.13|(m, 2:H.05-4.49 O, 2H), 3.48-pr

-2, Kllo(mLN-z—l:DN Mxt ure of scil-ﬁ fé‘éj(s,tffl-ﬁ,%ﬁé,%m.o 30 |

| (MeOD-0z) 5 9.05 (s, 1H), 8.44 (br s, | 399
O(\H 1H), 7.90 (br s, 1H), 7.52 (d, 1H)

25 N 7.43 (t, 1H), 7.38 (t, 1H), 7.31 (d,

W /é\v 1H), 7.22 (dd, 1H), 7.10-7.16 (m,

L L 2H), 6.21 (dt, 1H, J = 15.2Hz, J =

N 6.6Hz), 5.80 (dt, 1H, Jyans = 15.2Hz,

J = 6.6Hz), 4.60 (br s, 1H), 3.904.19

(5H, m), 2.80 (m, 1H), 2.65-2.66 (m,

2H), 0.51-0.60 (m, 3H), 0.08-0.55 (br
s, 1H)

(\l% (MeOD-d,) & 8.89 (d, 1H), 8.39 (d, | 451

0 1H), 7.85 (t, 1H), 7.52 (dd, 1H), 7.39

26 N @, 1H), 7.32 (d, 1H), 7.22 (dd, 1H),

Sy KS/O\/\C' 7.13 (dd, 1H), 7.06 (d, 1H), 6.16 (td,
P 1H, =CH, Jyans = 15.3Hz, J = 6.7Hz),

¥ 5.74 (td, 1H, =CH, Jyans = 15.3Hz, J

= 6.7Hz), 4.35-4.54 (m, 2H), 4.20-

4.32 (m, 2H), 3.924.14 (m, 6H),
2.60 (brs, 5H).
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WD 2007/ 058628 PCT/ SG2006/ 000353 109 (MeOD-d4) S
8.58-8.57 (m 2H), 8.52 345 (d, 1 H), 8.02 (t, 1 H),

W@ 2004078672 (m 31 HN 1H), 7.56-7.41 (m 3H), 7rGDSG208¢/000353
N(m 2H), 7.13 (dd, 1H), 818 (td, 1H, N-NCH, J =

THz, J(rans =15 3Hz) 65 86 H (td 1 H CH J =71

Jtrans = 15. 3F2)y 4. 32- 42450k deyp2 (a1 1) 4GB (br| 387
2.4 0

& 9

(250 ) 2H(00C) 3%, S 30%6{ ) Y00 By
i N (nmyN2H) | ﬁhﬂé g@ giﬁ;g"ﬁ?‘”ﬂ%sa
édb716 ii 1NH)N, 71@t@n93—l((70232(lal) m, 1H),

5. 88- 5. § -\ SHE, JtrcrE'g% s %‘A‘lﬁﬁt%”( 2
(2H)’6i|5 34-24.738 (ngréz(H), g.H?o-M@ssﬁ(fm 2H) | 5.51-985 msp
3Ln|), A POt (Cr[T)]CIS) ’53H$36!2(03(t zﬂﬂa413(s427f-2(§07 .
H),| 442| 711,31 0 7.86-7.91 (A4 2bikp.341s 31) 1986 %'fH 33
*HJ,: 7/34-7.35 (m 1 H, 7.10 (d, 1 H, 6.45(s, 1

- d
H

GKl ?\l H ﬂ,\]\]t rang ‘(b.M?Q;%)) 5‘9?'@2'1(%14.[53%6’(( Eﬁ 387
) 1

3. 68 |(8), 849)(s, 1H), 792 (tmH)2Hp4

L
02
(d, 1H), 7.46 (t, 1H), 7.34 (s, 1H),
{ 7.46-7.22 (m, 2H), 7.05 (d, 1H), 6.86

N B
e
w
&

(d, 1H, 5.48-5.74 (m, 2H, 2XCH=,
Juans = 15Hz), 4.20 (t, 2H), 3.48 (s,
2H), 3.06 (d, 2H), 2.45-2.46 (m, 2H),
2.42 (s, 3H), 2.01 (s, 3H).

ON? (MeOD-ds) & 8.89 (m, 1H), 8.49 (br | 359
s, 1H), 8.13 (t, 1H), 7.63 (dd, 1H),
29 NH 7.46 (d, 1H), 7.43 (t, 1H), 7.41 @,
o KS 1H), 7.20 (dd, 1H), 7.17 (d, 1H), 7.11
/)\ (dd, 1H), 6.01 (td, 1H, CH, Jgs =

10.7Hz), 5.70 (td, 1H, CH, Jus =
10.7Hz), 4.33 (s, 2H), 4.13 (t, 2H),
4.07 (d, 2H), 2.66-2.71 (m, 2H)

l Mixture of cis and trans 455
0
30 N |
0
N
| KS
N/)\N
H




3H), 1.63 (m 4H). WO 2007/058628 PCT/ SG2006/ 000353

110 (M xture of cis and trans 458 0 34 1 i N-CN ~N
WO Qoo N H (CDCI3) 8 9.78 (s, 1 H), 8.85 (BCT/3G1N6/000353

391 F08.45(m 1 H, 7.821¥s, 1 H, 7.48, 7.50 2H),

7.21-7.29 (m 3H), 6.87 (td, N(m 1H), 606613(m

1 H—=CH Jtrans——_35 71N fabo) —3
H $CH | H Jtrans £ 1 3Hz) VRO 5 S5, 210, 862|345
?.C[’s- % 82 (1r2n 2 4-2. 75 (@MH), Bl (t, 2LH6.27.1457.73H),.
BB ( r
Gl A (m ) 36 P (g R0 ot B,
(7.451(gd, é ,\ (mzls 7d3 (dd, Hp), 67181@ .16
m , o 16
G Ithans HON 1E ’ 10%‘% gﬂ?@ 1&5nz ¥ )
Jtians E 15.2Hz), 430447 4, H4617Q%Z JZ*H)'
3.97-4.p7 (m 4H), 3.74-3. 8115(gnz) 42,48 06 2012, (d
2H), 2| 63-2.92 (m 4H), 1.1p n%3g15% £,39 (m 4H).
(MBOD-d#) 6 8.47-8.46 (m 1 7339 2H)
| (CDCly) & 12.03 (s, 1H), 8.79 (d, | 488
0 1H), 8.29 (d, 1H), 7.92-7.93 (br s,
32 N 1H), 7.56-7.60 (m, 2H), 7.49 (dd,
- Oy | TH) 7:30 (6, 1H), 7.197.22 (m, 1H),
PN P 6.98 (d, 1H), 6.07-6.14 (m, 1H, =CH,
NN Joare = 14.5Hz), 5.88-5.95 (m, 1H,
CH=, Juans = 14.5Hz), 442 (br s,
2H), 4.34-4.38 (m, 2H), 3.904.09
(m, 2H), 3.28-3.58 (m, 6H), 2.74-
2.85 (m, 2H), 2.66 (s, 3H), 1.47 (&
3H), 1.42 (t, 3H).
| (CDCly) 512.6 (5, 1H), 8.73 (s, 1H), | 442
0 7.86-7.91 (m, 2H), 7.41-7.48 (m,
33 No | 2H),7.34-7.35 (m, 1H), 7.10 (d, 1H),
\N 6.45 (s, 1H), 6.036.18 (m, 1H, CH=,
L Juns = 14HZ), 5.86-5.92 (m, 1H,
CN Nl CH=, Jyms = 14Hz), 4.13-4.30 (m,

4H), 3.83-3.84 (m, 2H), 3.68 (s, 2H),
2.74 (m, 2H), 2.56 (s, 2H), 2.21 (s,
3H), 1.63 (m, 4H).




0 (O(s, 1 H, 7.84 (s, 1 H, 7.59-7.58 (m 37 NN

1H, 7.44 (t, 1H), 7.32-7.29 (m 1H), Nb O7.27-7.25
W@ 20074058dps 7.21 (dd, 1 H), NIN 6.95-6.93 (m BCH$G2006/000353

6.75-6.73 (m H 1H), 5.81-5.7® (m 2H), 4.28-4.27

(m 2H), 4.12 (t, 2H), 3.66-3.63 (m WD 2007/ 058628

PCT/SG2006/ 000353 111 4H) 48-3. 42 (m 4H)

2.92-2.80 (mfztg\éNHz ( DVBO] @dixtus obcigand(teans 1 1) | g.[7¢#58
7.3

1H, 7.88 (d, 1 H, 7.59
7.31-7.28 (m 2H),
L H, Ne NNI 6.69-6.63
H= 6.6Hz, Jtrans =
= 7.2Hz, Jtrans
-3.93 (m 7H), 2.

, 9.04 (br s, 458

5

H, 7.56 39 N 7.59 (
Ne -~ (m 2H 7 25
1

| 16P@) 2. 1Brf5. 1y 8.8%ds, TH)
8(aBmUH), 782Hs, 1H) tT71BNB5F
AR
iy 2H)o? 7 294 3 55 (o
1H), 6.06-6.13 (m, 1H, =CH, Jyans =
15.3Hz), 5.85-593 (m, 1H, =CH,
Jians = 15.3Hz), 4.16-4.27 (m, 4H),
3.75-3.85 (m, 2H), 2.74-2.75 (m,
2H), 2.62 (s, 3H).

m% (CDCly) & 12.02 (s, 1H), 8.86 (d, | 528
o 1H), 827 (d, 1H), 7.86 (m, 1H),

36 N\ 7.43-753 (m, 2H), 7.45 (dd, 1H),

S /é(o\/\ N 7.33 (d, 1H), 7.13-7.16 (m, 1H), 6.92

| /)\N (L | (@, 1H), 6.09-6.16 (m, 1H, =CH, Jyms

H = 15.2Hz), 5.92-5.98 (m, 1H, =CH,

Juans = 15.2Hz), 4.30-4.47 (m, 4H),

4.01 (s, 2H), 3.974.07 (m, 4H),

3.74-3.81 (m, 4H), 3.06 (br s, 2H),
2.63-2.92 (m, 4H), 1.12 (m, 1H),

S,
1

m| 1
s
S 391

0.39 (m, 4H).
(MeOD-d,) 6 8.47-8.46 (m, 1H), 8.41 | 456
q @ (s, 1H), 7.84 (s, 1H), 7.59-7.58 (m,
37 : N\(N 1H), 7.44 (t, 1H), 7.32-7.29 (m, 1H),
N o) 7.27-7.25 (m, 1H), 7.21 (dd, 1H),
INANQ 6.95-6.93 (m, 1H), 6.756.73 (m,
H 1H), 5.81-5.79 (m, 2H), 4.284.27

(m, 2H), 4.12 (¢, 2H), 3.66-3.63 (m,




(CDCI3) 8. 11.94 (s, 1H), 8.73 (d, 486 40 N O 1H),

8.26 (d, 1H), 7.85-7.86 (br s, N1H), 7.50-7.52 (m
WwW@Rk)o7/078648 1 (dd, Ne "'"N1 H), 7.34 (d, 1 H)PCT/SG2006/000353

7.13-7.16 (m 1 H, N-N6.921(d, 1 H), 6.04-6.09 (m

1 H_=CH HJtrans = 14.5Hz), 5.82-5.89 (m 1 H CH=,

Jtrians ¥ 14.5Hz), 4.28-4.37 ([MH), 3#8-3.43.(924H)0532-000
4H)| 3.095 (br s, 2H), 2.65- z(éé%l_(m 2H), 2.60 (s,
3H)|  2/20-2.24 (m 4H), 2.13 4 4H) . WO
2007/ 058628 PCT/ SG2006/ 000353 112 (CDCI 3) 8 11.9 (

\"ZJ

1 H, 8[90 (s, 4b() uu 7
1] 7,99 (s N%l _QDMS?%G (5%731<é"hH %676(%* 388

=

H,| 7. 36- 4 9% (m 7H 'n) 101y 5400, B, 7(&%<d,11+n)759
g. 8?%3:, m ﬂ:r s = 1;§§JHZIH ), 3.38 (t, hHN#d&ﬁZd%%_
. , ans =

(s, oH) | 4. , . 3.88- Hggﬁ%mé%z@g@l d {1,
2H)| 2. 64 (t,[ 28 3) S 15.69%.63m, 14)6.4 &t 731, CH, J
515 O 1H, 8.%7 Kd, “1H), 7.8/} 87, (br 1559%5%%6%@& ﬂng,

7.52-7.%6 (m 2H), 7.47 (dd, | 0 p~~"T°

H,l 7.16-7.19 (m 1 H), 6.96CHJ =17.3Hg, 1@56553H21)14§‘m
1 H =CH NHJtrans = 14. ZHAXd 982153 88 (hvHyl 24 (s
CHe, Jtrans = 14.2Hz), 4.281 ) ()m
(j,\ (CDCl3) 5 10.83 (s, 1H), 9.04 (brs, | 458
0 1H), 8.34 (d, 1H), 8.06 (t, 1H), 7.56-
39 N 7.59 (m, 1H), 7.53 (t, 1H), 7.35-7.38
SN NOO (m, 2H), 7.25 (s, 1H), 7.19 (dd, 1H),
'N/*N 6.10-617 (m, 1H, =CH, Jyme =
H 15.4Hz), 5.91-596 (m, 1H, =CH,
Jians = 15.4Hz), 4.27-4.30 (m, 2H),
4.03-4.04 (m, 2H), 3.84-3.94 (m,
6H), 3.00 (m, 2H), 2.90 (m, 2H), 2.69
(m, 2H), 2.64 (s, 3H)
m% (CDCly) & 11.94 (s, 1H), 8.73 (d, | 486
40 0 1H), 8.26 (d, 1H), 7.85-7.86 (br s,

< 1H), 7.50-7.52 (m, 2H), 7.41 (dd
y { Oy | THI7:34 @, TH), 7.137.16 (m, 1H),
PN Q 6.92 (d, 1H), 6.04-6.09 (m, 1H, =CH,
| duans = 14.5H2), 5.82-5.89 (m, 1H,
CH=, Jyans = 14.5Hz), 4.284.37 (m,
4H), 3.92-4.06. (m, 4H), 3.05 (br s,
2H), 2.65-2.74 (m, 2H), 2.60 (s, 3H),
220224 (m, 4H), 212:2.14 (m,
4H).




4H)
3H),
Wo2007855838 (S,
7.23-7.24 (m 43 |

2.60 (s,
1

6.97-7.00 (m

3.71-4.03.

3H), 2.05
H) ,
o N~

2H)

(m 12H),

3.
(s,

405 F O 7.55-7.56 (m

1H),

6.80 (dd,
N' N 5.66-5.81 (m 2H, 2X=CH

05 (br s,
2H) .

2H), 2.91 (s,
(CDCI3) S 8.72 (s,
| HrCT/SG200
foll (br s, 1H),

1H), 6.75 (td, 1H),
Jtrans H 16. 1Hz),

1

6/000353

SIN

'59;@H;&>993&

E3,) (6d.1.926]) 1H),B.B6(s 21H.2

iy €y 19 0
L“H%} 7.68 (t43H) @.66 §d, ), C36-
17'5')5 77@% ¢1942H)(m 1|ri)|

6.8Hz), B.9bHKdt, T 8RS I =
(hantt) v s 08 J8s oD,
| 43118, 2HY, 356-3.897m5IH) (W

L L T,

1H C
.78(dt 1 H CH Jtrans

6.87(dty FHCH éranSHﬂ55U% rJa'h ’

450

9

[92) (_1\]

[0 9]

DTOU~NRP~UOR I NN T~ D

?:r,'_\ THSA

(CcEam). 5 14.99 93,4197 878 (d,
1H), 8.27 (d, 1H), 7.86-7.87 (br s,
1H), 7.52-7.56 (m, 2H), 7.47 (dd,
1H), 7.35 (d, 1H), 7.16-7.19 (m, 1H),
6.96 (d, 1H), 6.05-6.11 (m, 1H, =CH,
Jyans = 14.2Hz), 5.82-5.88 (m, 1H,
CH=, Juans = 14.2Hz), 4.28-4.36 (m,
4H), 3.71-4.03. (m, 12H), 3.05 (br s,
2H), 2.91 (s, 3H), 2.60 (s, 3H), 2.05
(s, 2H).

515

43

(CDCly) 5 8.72 (s, 1H), 8.33 (s, 1H),
7.55-756 (m, 1H), 7.23-7.24 (m,
1H), 7.11 (br s, 1H), 6.97-7.00 (m,
2H), 6.80 (dd, 1H), 6.75 (td, 1H),
5.66-581 (m, 2H, 2X=CH, Jians =
16.1Hz), 4.21 (t, 2H), 3.57 (s, 2H),
3.23 (d, 2H), 2.56-2.62 (m, 2H), 2.42
(s, 3H), 2.17 (s, 3H).

405




3.82 (d, 2H), 3.75 (t, 2H), 3.37-3.50 (br s, 4H),
2.62-2.66 (m 2H). (CDCI3) 5 12.04 (s, 1 H), 8.72 (d,
waod7/ods2d H), 8.25 (d, 1 H), 7.82 (br s, 1 H)PCT/SG2006/000353
7.51-7.52 (m 2H), 7.41 (dt#i3 1 H), N~ 7.34 (d, 1 H),
7. 14-7.18 (rg’ 1 H) 6.94 N trans = 14 5Hz).
5.d0-5.87 (m 1H, H Jt r AfRMSO-4e) d5i02f (5. 4HYB. 1945, | 374
(1H)_, 4624)2- 421- (%n ,2H)4- 02*2114)6@66(dn1H§le)43 (d,aHPOHA. |06
rrli, , 2] r s, 2.
> 5% s|”  3H) V1. 83- 201 (m |6R° ég}* ?@‘%
1 H), 8/62 (d, 518 §7 1 Hy, |8.580d, (1), 715Hy, 1H9, 235 (ad, | 1
H),| 8.10 WO 00% 058628 PCT/ $ 0353 0
(dd, 1 h, 74ZN¢H), 7. :;g%?‘?gé?o% @623}&4‘6'0‘8%“ 1
H, 7.17 (d, 1 HH 6.20 (dt, —mNHsz:del:h)r%@t 4H,
16Hz), 5.90-6.02 E N (m 1H, ﬁﬁgld 7Y @gm 4% 168
(d,| "N-N 1H), 4.43 (d, 1H), 4.3 d,
oH)|, 4.(06-4.18 (m 2H), 3. 97-@93@' (41%3 g)kﬁH ) 4 §§94((é
3H), 3.21-3.34 (m 4H), 2.6358) 699 (HeHS, 3H),
1.22-1.82 (m 6H). (CDCI3) 5 8.29 (d, 1H), 8.21(d, |
H,| 474| 48 0 7.94 (br_s, 1H|, 7.51-7.58 (m_1H), NH
7.48 (t] 1H), 7.36-7.41 (m 2KeODFd)8 9.4BI(Br s| 1H)NB:4§ (dd|, 488
1 H, 6]90 (d H, 5.87-5.9 ' 2X%GH, - Jl, ;
R S A T i, Pao i's, M2 tss 2% (m;
1H), 747 (t, 1H), 7.34 (d, 1H), 7.25
NH (dd, 1H), 7.21 (dd, 1H), 7.14 (d, TH),
O~ = =
SN <5/ N7 | 618 (dt 1H, CH, J = 15.4Hz, J =
lN/)\N (0 |63Hz), 578 (dt 1H, CH, s =
H 154Hz, J = 6.3Hz), 4.50 (t, 2H),
4.20-434 (m, 4H), 4.00 (br s, 4H),
3.82 (d, 2H), 3.75 (t, 2H), 3.37-3.50
(brs, 4H), 2.62-2.66 (m, 2H).
(CDCly) & 12.04 (s, 1H), 8.72 (d,| 500
46 i | 1H), 8.25 (d, 1H), 7.82 (br s, 1H),
7.51-752 (m, 2H), 741 (dd, 1H),
N\ 7.34 (d, 1H), 7.14-7.18 (m, 1H), 6.94
I\N 0\/\@ (d, 1H), 6.03-6.10 (m, 1H, =CH, Jans
N&‘\N = 14.5Hz), 5.80-5.87 (m, 1H, CH=,
H Juans = 14.5Hz), 4.95 (d, 1H), 4.22-
433 (m, 4H), 4.024.06 (m, 1H),
3.59-4.06 (m, 6H), 2.93 (br s, 2H),
2.65-277 (m, 2H, CH2), 2.59 (s,
3H), 1.83-2.01 (m, 6H)
(DMSO-do) 6 9.71 (5, 1H), 8.62 (d, | 518
a7 1H), 8.50 (d, 1H), 8.23 (d, 1H), 8.10




H2H), 4.36 (br s, 2H), 4.15 (br s, 2H), 4.08 (t,
2H), 3.66 (br s, 2H), 2.61- 2.62 (m 2H), 1.39 (t,
W@R)07/0§860OD- d4) 8 9.14 (d, 1H), 8.47 (d, 474 HOI/BG1006/000353
H, 7.96-7.97 (m 1H), 7.53-7465 NH (m 1 H), 7.47 (t,
1 H, 733H(d 1H, N7.25(dd 1H, 7.21 (dd 1
< H)

H) — 6-18{d
N | 177 (dt, | H @ 77 2 @ 737 B D
SHSZHZ) , H),3 3451. 54- 7. 20(c i), 2K (d.31HIE6.20) (ot
. 3 . 3.35-3.4
ﬂb-’( H}\I\V\D 2007/H) 05% Pguffseggggé’ggg%dzm
f 8" lransS‘O
Enj 85 ( N/l\?& ), 443 (NTHPABEA 264],4.2D
1H)|, 6.[14-6. N N 1H, @W%ﬁ%iﬂm %4313&27(3%
i. 'o_?' H (:CH, (M, 128 5.99 (§53H)HB-1- 3442&
. d , . -4, m R
3.82-3. (m , 2.83 (m szsgzgg(t% é&?l?b1.2251l._32.
(chai 3) | 6 11.61 (s, , 8.8M@H) 512 51 0 1 H),
8.30 (d 1H),790(brs 1|H, N 7.51-7.54 (m
2H)f74 dd, I\lﬂl\l72'§(d 1 Hy 7 15.7.18
Sm 1H), b. 1 H | 600k) 8 828 (EnfHq Bty | 474

7.94 (br s, 1H), 7.51-7.58 (m, 1H),
7.48 (t, 1H), 7.36-7.41 (m, 2H), 7.08
(dd, 1H), 6.90 (d, 1H), 5.87-5.99 (m,
9H, 2XCH, Jgis = 10.7Hz), 4.42 (brs,
9H), 4.36 (br s, 2H), 4.15 (br s, 2H),
4.08 (t, 2H), 3.66 (br s, 2H), 2.61-
2.62 (m, 2H), 1.39 (t, 6H).

—
—
QO
=}
7]
/
Z
go
Z

(MeOD-ds) 5 9.14 (d, 1H), 8.47 (d, | 474
1H), 7.96-7.97 (m, 1H), 7.53-7.55
(m, 1H), 747 (t, 1H), 7.33 (d, 1H),
SN KS(O\/\N/\ 7.25 (dd, 1H), 7.21 (dd, 1H), 7.15 (d,

L | 1H), 6.18 (dt, 1H, CH, J = 15.3Hz, J
= 6.2Hz), 577 (dt, 1H, CH, J =
153Hz, J = 6.2Hz), 445 (t, 2H),
4.24-4.30 (m, 4H), 3.85 (d, 2H), 3.73

(t, 2H), 3.35-3.46 (m, 4H), 2.62-2.67
(m, 2H), 3.73 (t, 6H).

49




H = 15.2Hz), 5.95-6.02 (m 1H, CH=, Jtrans = 15.2Hz),

4.33-4.39 (m 4H), 3.90-4.07 (m 10H), 3.05-3.11 (m
WQ@Rk{Ho7/026881- 2. 83 (m 4H), 1.29 (br s, 1 H), 0.BOFSGAB6/000353

(m 4H). (DVBO- d6) 6 9.89 (s!®1 H), 8.87 (d, 504 52 F

O1H, 861 (d 1 H, 7.76 (s, 1 H, 7.57 N', (d,

1H)|, 7.50 (d 1 37 (dd 1BISO-dd\ 509.89' (s, NHY .8T/3- @, |23

ﬁvﬁ.s%sé - PE P e

749 4d)1H), 721540, TR 31

'%n.lﬂ*),(me(%f')m ), 8:424: 13\5@
92-1.95

3 TH13@H, Y rﬂd@) 71183

(1|s_,|) 1|;|) » ( (g, H)53 (7)|261(H2j, (8, B9 =Csi, it;LTt'%15.74Hé$34(251 N
, 7. t, : :
6.98 (d| 1 H 5.77-5.83 (m i%ﬂwm*c%l‘ ﬁ“oﬁgqp ﬁ%%)
15.]5Hz) | 5.51-5.59 (m 1H, H3:8CHm, J2H)aRS2-3.855(n% HE),
4.34 (s{ 2H), 4.24-4.29 (m
3.92-3.55 (m 2H), 3.27-3.30 ?@3 W%%%S‘R’BA(WSH%H)
2.28 (s| 3H), 1.26 (t, 6H). |{(CDCI3) 8 8.59 (d, 1 H)|
8.49 (bf s, 5 | (CDCls) & 11.61 (s, 1H), 8.89 (d, | 512
51 o 1H), 8.30 (d, 1H), 7.90 (br s, 1H),
N\q 7.51-7.54 (m, 2H), 7.42 (dd, 1H),
q O~ 7.35 (d, 1H), 7.15-7.18 (m, 1H), 6.95
l /)f\ NQ (d, 1H, 6.11-6.18 (m, 1H, =CH, Jians
N = 15.2Hz), 5.95-6.02 (m, 1H, CH=,

Juans = 15.2Hz), 4.33-4.39 (m, 4H),
3.90-4.07 (m, 10H), 3.05-3.11 (m,
2H), 2.64-2.83 (m, 4H), 1.29 (br s,
1H), 0.39-0.48 (m, 4H).

| (DMSO-de) 8 9.89 (s, 1H), 8.87 (d, | 504
52 |F OK\H 1H), 8.61 (d, 1H), 7.76 (s, 1H), 7.57
N (d, 1H), 7.50 (d, 1H), 7.37 (dd, 1H), |
N Oy | 719728 (m, H), 717 (d, 1H),
|N//kN g Q 6.13-620 (m, 1H, =CH, Juans =
H 15.5Hz), 5.72-5.80 (m, 1H, =CH,

Juans = 15.5Hz), 4.27-4.38 (m, 4H),
3.99-4.09 (m, 4H), 3.66-3.67(m, 5H),
3.18-3.19 (m, 2H), 2.54-2.59 (m,
4H), 2.07-2.09 (m, 2H), 1.92-1.95
(m, 2H).




54 01 1 H, 7.93 (s, 1 H), 7.52 (d, 1 H, 7.41 N (t,

1 H, 7.23 (d, 1 H), 7.13 (dd, 1 H, (d), 8 (dt, 1 H,
woeaModteesans N N ::.::; ), 4.32- N' N p (m BE/SEI06/HI0353

4.24 (m 4H), 4.05 (d, 2H), 3;;90 (s, 2H), 3.85-3.81

(m 4H), 3.65 (t, 2H), 3.26-3.20 (m 2H), 3.25 (s,

3H), 2.61 (s. 3H), 2.16-2.05 (m 4H). (DVBO d6) 8
. (s| 1H), pﬁ‘é&z(d, 447 5OMBCGdIHP,9.48 601X 8.78 (#H)],
7.

8
g tp 1 4 N~ (dd, 736
B 075 N 06 b ldb e s
4

T ,9., 2T, 2,

=L
Z

T~
=
OTr'— W

25,710 1H, =CHt T)r 236 (d418). 751568:) 1H)
1H A ﬁg{g1§.9§gdé5r—lﬁb!z7-s.8§(r\2,5mECH,

B e e o0 a. [y = 354 SR B s
2036) 3g|)g *\'é\(lj (2007/10&)8628 RCA/ $G2006/5600338 (s, 124,
. s, 9 62,15
4 (d 1H. 843 (s, 1H g"??'g%gr\ﬂ‘h‘,‘“)lg)g,@ é%’.’?@")’(
(dd’ EI—|)~,I TH;) p67.1‘;:352-§(§,5 m, HBH), ﬁizf@-?(od\];%
.3Hz), 5.44-5.51 (m ziﬁ)H'l&ﬂsH%?ierQ%Hl' '
4.104.32 (m 6H), |6H).

PO~ NNUIO™~©

2=

=
o1
w
N
N—r

(CDCly) 0 8.59 (d, 1H), 849 (br s, | 516

|
54 OK\H 1H), 7.93 (s, TH), 7.52 (d, 1H), 7.41
N (t, 1H), 7.23 (d, 1H), 7.13 (dd, 1H),
" O~y | 897 (@ 1H), .18 (dt, 1H, =CH, Jyan
| Q = 15.4Hz), 5.77 (m, 1H, =CH), 4.32-
N//ku o

4.24 (m, 4H), 4.05 (d, 2H), 3.90 (s,
2H), 3.85-3.81 (m, 4H), 3.65 (t, 2H),
3.26-3.20 (m, 2H), 3.25 (s, 3H), 2.61
(s, 3H), 2.16-2.05 (m, 4H).

(DMSO-ds) & 9.48 (s, 1H), 8.52 (d, | 447

|
55 Om\ 1H), 850 (d, 1H), 7.87 (t, 1H), 7.64
N (dd, 1H), 7.47 (, 1H), 7.35 (d, 1H),
7.24 (dd, 1H), 7.04 (dd, 1H), 6.93
N7 N
H

d, 1H), 5.64-5.71 (m, 1H, =CH, Jyans
= 15.6Hz), 5.44-5.51 (m, 1H, =CH,
Juans = 15.6Hz), 4.25 (t, 2H), 4.05-
4.08 (m, 2H), 3.65-3.68 (m, 2H),
3.48 (s, 2H), 3.34 (s, 3H), 3.00 (d,
2H), 2.37-2.40 (m, 2H), 1.98 (s, 3H).




3.80-3.98 (m 4H), 3.70-3.73 (m 2H), 3.56 (s, 3H,

3.34 (s, 3H), 2.34 (s, 3H). (l\/bCDd4) 8 9.13 (br s, 1
wo2007858%28 (d, 444 57 O1 H), .98 (br s, 1 H)PCT/SG2006/000353

7.57-7.59 (m NHp 1 H), 7.5 (t 1 H, 7.39-7.41 (m

N 2HH), 7.22-7.27 (m 2H), 6.19 (dt, EN-N 1H, CH

Jtrlans F 15 3 = 6. 9Hz) , | (OMISE-&P 5(A1, (sLHH), @3 (3,1 482

~ 609 . 4.36 (s 'ﬁ%%ﬁ&%ﬁb(ﬁt‘@ W):,jg

=
o
QAR
"E

53! 2 .35-3.36]
weou da) (t81H), 7g5 (. TH, 7$3 (@

farWa)
®
N

| 1 LA 178 Tl dhaalantpr 1 lods
p (t & Tof) 75@%@&' 1§ 7693'(dd 1H7|)711(d
a4 (dd. (dd T | - 5T da T =
: 10. ?‘Hzﬂ 582 H (m | 15.5hz) Colaabists (v 10, Z6w)

4.14-4.19 ¢
2 68 2.73 (m 2H§m Ajyanzco /%6"2 M2 (mH)

4H)

SG2006/ 000353 118 HN | ( MBEBO8A)M, SA), 6R7UHT3S 1mH
(m 486 59 O 1H), 7.80{8 7 o
7.0 (m | H, 7.06-7.14 )%1@56%3%'7')533;1 86“?“3
4.65 (m N1 2H), 2H), tﬁ@*sb(m 4H) , 403(m
3.0 H(m 2H), 3.70 (m| 4H), 2.05-2.23 (m 4H).
MeQD-d4) S 869 (m 1H) 18 46 (m 500 60 p 1H)

L2

- N -

=l

NINNRPOTOACNZONW

ST L Q

é-g_ 10 (m 3 ,7 63 (m (MeOD-d,) 6 9.13 (br s, TH), 8.49 (d; | 444
57 1H), 7.98 (br s, 1H), 7.57-7.59 (m,

1H), 7.50 (t, 1H), 7.39-7.41 (m,
2HH), 7.22-7.27 (m, 2H), 6.19 (dt,
1H, CH, Jyans = 15.3Hz, J = 6.9H2),
5.80 (dt, 1H, CH, J1 = 15.3Hz, J2 =
6.9Hz), 4.36 (s, 2H), 4.28 (t, 2H),
3.90-3.92 (m, 4H), 3.35-3.36 (m,
2H), 2.99 (t, 4H), 2.66-2.67 (m, 2H).

\N

(_\? (MeOD-d,) & 8.79 (d, 1H), 8.48 (d, | 444
58 0 1H), 8.11 (t, 1H), 7.61 (d, 1H), 7.44
NH o (t, 1H), 7.40 (d, 1H), 7.36-7.39 (m,
4 N 1H), 7.24 (dd, 1H), 7.12 (dd, 1H),
| i Jé/ 6.04 (m, 1H, CH, Jos = 10.7Hz), 5.82
N"N (m, 1H, CH, Jus = 10.7Hz), 4.49 (s,

2H), 4.14-4.19 (m, 4H), 3.91(t, 4H),
2.97 (t, 4H), 2.68-2.73 (m, 2H).




O1H), 7.40 (m 1H), 7.06-7.14 (m N 2H), 5.70-5.95

(m 2H), 4.65 (m N-N2H), 4.09 (m 4H), 4.03 (m
wWQ@k)o7/08680 H (m 2H), 3.70 (m 4H), 2.05-2.23 PO1/SGZio/000353

(MeOD-d4) 5 9.01 (s, | H), 8.14® (br s, 484 61 o 2H),

7.99-8.0 (m 1 H), 7.58 (d, 1 H, NNl 7.48 (t, 1 H,

E.H54 éd,lsl @Nﬁﬁgggtzg 1H N(Me0D-21 8.6 .(A81H), 286 (| 486
.118- . m H

5. 8355 9 0 H) =CH, Jtrah T7 aJ]f’sg@Hf’B‘ 3 % (3(:1

10H), 2| .71 5H) . p 1+(|)|vb7GD () 119, 97@47’94 (03,

(7m’31H, .42 3b3 62(d 1xé—|)1 §5d(m 2,141)

1

CH, Jtranﬁ 1BH)G A9 (m, GH.izéOé((m?H (%ﬁo 1

H, 4.52-4.47 , 2H) 3YoHim] ki), 2052@3((@

d, 4.11-4.04 (m 1 H), [3.92-3.81 (m 2H),

2. d (m 3H). WO 2007/ 088628 PCT/ SG006/ 000353

%15 MeOD-d4) 89.02 (d, 1|H), 8.40 (d, 476 63 1H),

H), Nin on o LOaggT Shepde ek §46 500

ZH)E 4.66 (s, 20H), 7.80-0\101 (934),3D63 rim,

1H), 7.40 (m, 1H), 7.06-7.14 (m,
KS(O\/\/NO oH), 5.70-5.95 (m, 2H), 4.65 (m,
" 2H), 4.09 (m, 4H), 4.03 (m, 2H), 3.80

(m, 2H), 3.70 (m, 4H), 2.05-2.23 (m,
4H).

| (MeOD-d.) 5 9.01 (s, 1H), 8.49 (brs, | 484
61 0 2H), 7.99-8.0 (m, 1H), 7.58 (d, 1H),

7.48 (t, 1H), 7.34 (d, 1H), 7.26-7.29

~
\ O~y N |(m 2H), 7.087:20 (m, 3H), 6.18-
N
| A Iy | 6:28 (m, 1H, =CH, Jyuns = 15.4H2),

N
H 5.88-5.98 (m, 1H, =CH, Jyans =
15.4Hz), 3.96 (m, 10H), 2.64-2.71
(m, S5H).

(MeOD-d,) 5 9.04-9.03 (m, 1H), 8.42 | 363

O
62 _ | (d, 1H) 7.33 (d, 1H) 7.23-7.15 (m,
O N 4H), 669 (d, 1H), 6.28 (dt, TH, CH,
| \y /<5 J = 4.0Hz, Jyes = 15.6H2), 6.206.08
| N/*N (m, 1H), 4.66 (s, 2H), 4.52-4.47 (m,

1H), 4.20 (br d, 2H), 4.11-4.04 (m,
1H), 3.92-381 (m, 2H), 2.90-2.84
(m, 3H).




2H), 3.88-3.76 (m 6H), 2.89-2.84 (m 4H), 2.31-2.04

(m 5H). (MeOD-d4) 6 9.01 (d, 1H), 8.46 (d, 477 64 0
wak)o7/078626 (br s, 1H), 7.55 (d, 1H), NN 7.46 (PCT/3G2p6/000353

7.31 (d, 1 H, 7.23 (dd, N 11#), 7.16 (dd, 1 H, 7.11

(d, 1H) 6.24 (dt, 1 H CH, Jtrans:15 3Hz, J: N

N 7Hz) 585 (dt 1 -H CH ans — 15 3k

6. 7Hz) 4 ) H), 4.27- L(M@,O?Pﬁ ) 64992 (dg Thip 8(‘1:9("3 476

2H)( '\33033 0 8 e (2 6iH)2 7;’1210 751—025 Im32H), (1.22-31)

p m .

8. 07 (s (m 1 , ”?:942%‘?3 ngéyfféza?ﬁ;, 1

I(—|), 7.05 (8 AH) CH, &= wr(zmlranar-l)w 6lizR B
m 7

oH), 3. 68l (qun'l 3 38 é)ﬁ%ﬁm% i@% e

( bMBO- d6) 8 10 15 (s, 1H), 9. AP o1 H)664 415 2(m)

0.0 (dl" L W, 8.63 (& 11| -bada3® (hseih Aot gg
) ) m 4

(dd.~ NN 1H . 6. 12-6.23 (m Jr({“ 313%9%@‘55@ H

15.2Hz) | 5.67-5.78 (m 1H, =QH, Jtrans = 15. 2Hz),

4. Eg /S 2L A No \AD-_2€0N0N7/1 0 FaYall N aYaYaYslnis)

120 4

27 (m @; S BeCs b9 |(NEOBEy & SUL G 6. gy . | 477

o 1H), 7.96 (br s, 1H), 7.55 (d, 1H),

N 7.46 (t, 1H), 7.31 (d, 1H), 7.23 (dd,

Sy O ~g . | TH) 7.16 (dd. 1H), 7.11 (d, 1H), 6.24

L L (dt, 1H, CH, Jias = 15.3Hz, J =

6.7Hz), 5.85 (dt, 1H, CH, Jians =

15.3Hz, J = 6.7Hz), 4.28 (t, 2H),

4.27-4.24 (m, 4H), 4.10 (br s, 2H),

3.04 (t, 2H), 2.62-2.72 (m, TH), 1.31
t, 3H).

O/I (MeOD-d,) & 8.66 (m, 1H), 8.40 (m, | 465

65 | F 1H), 8.07 (s, 1H), 7.60 (m, 1H), 7.22

N (m, 2H), 7.16 (m, 1H), 7.05 (m, 1H),
SN ){)/O\/\o _ | 6.18 (m, 2H), 4.58 (m, 2H), 4.23 (m,

| _L 2H), 4.18 (m, 2H), 4.10 (m, 2H), 3.78

(m, 2H), 3.68 (m, 2H), 3.38 (s, 3H),

2.70 (s, 3H).

| (DMSO-dg) & 10.15 (s, 1H), 9.73 (or | 491
66 0 s, 1H), 9.10 (d, 1H), 8.63 (d, 1H),

N 7.90 (s, 1H), 7.69 (d, 1H), 7.50-7.55

Sy cl (m, 2H), 7.39 (dd, 1H), 7.27 (dd,
1H), 6.12-6.23 (m, 1H, =CH, Jyans =

15.2Hz), 5.67-5.78 (m, 1H, =CH,

Jians = 15.2Hz), 4.59 (s, 2H), 4.08-




(DMSO-d6) 8 10.18 (s, 1H), 9.85 (br 457 67 0 s, 1 H),
9.13 (m 1 H, 863 (d, 1 H, N7.90 (s, 1 H, 7.69
W@ dgo738dps 7.55 (d, N OF 1 H), 7.52 (t, 1 H)PC7sSéB06/000353
(br s, 1 H, | NNI FF 7.2%(dd, 1 H, 6.12-6.23
(m 1 H H=CH Jtrans = 15.2Hz), 5.67-5.78 (m 1H,
Jtrans = 15 2Hz) 3 95-4,.59 (m 6H), 3.85-3.89

2H)| 2.59 (s, 3H). (MeOD4d4) (g ¢186-8:38 (m 2H)
8.45 68 0 (d, 1H), 7.95 Q_kgg(ss'GH‘;EDro, 7.54-7.59 N.
1 Hf, 7.46 (t, 1 H, 7.34 (d, '1 H), N 7.26 (dd,

10-7.17 (m 2H), NN O 6.19 (dt, 1H, CH Jtrals

~ 1
<3

r
~

5.3Hz, J = '6H2)66 S. 865 Engd%fd’wqa(sJ’H%(br 457
. 6% L 9% SSW'@79(1|3(1 (mq 1), 8$37@. 1 Ciiy|
2.964s,21Hj37. G%n(d ,AH),,7.55 d
i 7§2N§qa_i %46 r 5“@ D6
47297cd¢o1m 4671:(6:23 ImHYH,
1601 i 050,
P@a CH5.2H2), 34544597

n4 61:9 348§§8§gh 23!)*)3 59
Sm. -2

O

[¢8)

m

WWEB R NTONTR R R
¢ . QT
239,33, 5,329, .23

(MeOD-d.) & 8.86-8.90 (m, 1H), 8.45
(d, 1H), 7.95 (br s, 1H), 7.54-7.59
(m, 1H), 7.46 (t, 1H), 7.34 (d, 1H),
7.26 (dd, 1H), 7.10-7.17 (m, 2H),
6.19 (dt, 1H, CH, Jyans = 15.3Hz, J =
6.6Hz), 5.86 (dt, 1H, CH, Juans =
15.3Hz, J = 6.6Hz), 4.60-4.68 (m,
3H), 4.24-4.30 (m, 1H), 4.024.14
(m, 2H), 3.95-3.97 (m, 1H), 3.76-
3.82 (m, 1H), 2.88-3.02 (m, 2H),
2.64-2.73 (m, 2H), 251256 (m,
3H), 1.38 (t, 3H).

N (MeOD-d,) & 8.42-8.46 (m, TH), 8.23 | 493

69 J)\/? (d, 1H), 7.95-8.06 (m, 1H), 7.57-7.61
~ (m, 1H), 7.407.47 (m, 1H), 7.35 (d,
)/' Oi~g . | TH), 7.26:7.30 (m, 1H), 7.14 (dd,
A o 1H), 7.03-7.08 (m, 1H), 6.15 (m, 1H,
H CH, Jgs = 10.0Hz), 5.83 (m, 1H, CH,
Jos = 10.0Hz), 4.65-4.73 (m, 1H)
4.51-4.58(m, 1H), 4.19-4.38 (m, 3H),
3.92-4.12 (m, 3H), 294301 (m,
2H), 2.87-2.95 (m, 3H), 1.38 (t, 3H).




WD 2007/ 058628 PCT/ SG2006/ 000353 121 (MeOD-d4) 8 8.66

(d, 1 H, 8.41 (d, 509 70 0
wOo282/068828 1 H), 7.42 i N (t,

7.09-7.14 (m NS 2H), 7103 (d, 1H) 5.88 (dt, 1H,

I 1 H, 7.97 (t, 1 H),

1 H, 7.26 (d, 1 PCH/SG2006/000353

CH, 11 NN p 1traps = 15 2 ] = iz ) 572 {dt-
I;HjL A Toh A o 15 ot pWEOB) TBF6 Gaihobgy 509
704.120~10 2 3.91 (bs, | 1@Hr .07 52 (RHH), 7.42

g.Hsle-g.zZL 2H) | 3. 25- 3 28 h(%m a?gﬁg H%% E
2. 3 \1 42 éﬁﬁ 6 1
;i),_78.73g NXF§ ﬂ—l)F703 9121(1)5 5.88 (8) 1H CH,
L 57-7. 740, 7. 3
1], 6.5 N (4O 11 e J5e. 45 % 1 gﬁé@“
451i—|§;3_451' 01 (gnm 2|%|)H) 3474713(((jm 73@%345@8_6 aJ(yomG 13*1*@381 "
, 4. , 3. : 9 (t32H04.20 ', 285)3.913p
(m 2H)} 3.15-3.07 (m 2H), |2 ée t)OJ'_Q ?%6%1
2.24-2.p0 (m 4H). (MeOD d4 *@é% - (’%%%
E?, ﬁ'? 7755071150,( 7. gz&b(s,7 i2ﬁB287(n432F(d253 247, (. |31
| 1H | 7.15-7. m , 96 (|,
2o '2sz35 76555805({3]”6(1 R %52%%3@1}%%@ B (
. m 1H, |=CH, Jtrans = 15.2Hz),
4. gs—(t—2t l°° (s 2H) 50t 5961 Q.1H), 8.3630, 1H), | 554
7 7.92 (s, 1H), 7.57-7.54 (m, 2H),
7.40-7.36 (m, 2H), 7.24(d, 1H), 6.95
\N O\/\N (d, 1H), 6.03-5.89 (m, 1H), 5.83-5.74
/ Q (m, 1H), 4.43 (m, 2H), 4.28-4.25 (m,
4H), 4.01 (m, 2H), 3.77 (d, 2H), 3.70
(m, 2H), 3.38 (m, 2H), 3.15-3.07 (m,
2H), 2.63-2.61 (m, 2H), 2.24-2.20
(m, 4H).
| (MeOD-dy) & 8.71 (s, 1H), 8.36 (d, | 417
72 0 1H), 7.88 (s, 1H), 7.43 (d, 1H), 7.31

(t, 1H, 7.15-7.19 (m, 2H), 7.02 (dd,
1H), 6.96 (t, 2H), 5.76-5.80 (m, 1H,
=CH, Jyas = 15.2HZ), 5.59-5.66(m,
1H, =CH, Jians = 15.2Hz), 4.09 (t,
2H), 3.85 (s, 2H), 3.42 (d, 2H), 3.28-
3.30 (m, 2H), 3.25, (s, 3H), 2.44, (br
s, 2H), 2.43 (d, 2M).




3.30 (m 2H), 3.25, (s, 3H), 2.44, (br s, 2H), 2.43
(d, 214). WD 2007/ 058628 PCT/ SG2006/ 000353 122
WO bBODsssay 6 9.09 (s, 1H), 8.41 (d, 403 73 D 1PEH/SGH0&R00353
(s, 1 H, 7.48-7.53 (m 1 H),122r N- OH 7.28-7.40 (m
3H), 7.08-7.15 (m N 3H), 6.13-6.20 (m 1H =CH,
Jtrans = N=N_15 ?H7\ 5. 77-5 82 (m_ 1H =CH I—I'Ifr ns
4. 04 1p (m 2H, (MpQPada) 34:09 (nyHpigyd1 (@403
O-ZH) 1. 20- 2531l(|m94t§)1H)Q78@7@3&ﬁ 1|r()n

T R s

117 ON | 3yre.12820 (A, sﬁzcmzmgs

4H) | 26, -NyH
FILAD (2 srfobt $ats i
5) 6 9. 86 (d 1 H), 8)8aus (525, 4%1 (m.12HY |

=

ZNOTWAENNNNI
Z]\rngm;ﬁm;rqE_\
wh—~—~

o d
)9 (d| 1L H), 7.75 (m 1 H), 39?(—7450(m72ﬁ‘§*i!99-261 khh,
7 (d| 1 H, 7.33 (dd, 1 H) %%go
10.9Hz, J = 2.2Hz), 7.15 HH 11495128 ﬁ"e‘“i Q361
H |CH J = 6.7Hz, Jtrans = 1fm3), 5.75 (dt, 1 H,
CH| J =| 6.7Hz, Jtrans = 15.3Hz), 4.27-4.41 (m 2H)
4.12-4.22 (m 4H), 3.98-4.04| (m 2H), 3.71-3.73 (m
4H)[, 3.88 (s, 0 3H), 2.54-2.5%((eRD-GH)8.80 (d, 1H), 8.32 (d, | 492
74 _ 1H), 7.83 (d, 1H), 7.31-7.28 (m, 2H),
S N 7.18 (d, 1H), 7.07 (d, 1H), 6.31-6.17
2H), 4.56-4.47 (m, 4H), 4.36-
SN O~y (m, 2H) (m, 4H)
I Py 4.24 (m, 4H), 4.04-3.95 (m, 2H),
NTON 3.82-377 (m, 5H), 2.71 (s, 3H),
2.21-2.13 (m, 5H).
| (DMSO-ds) 5 9.85 (d, 1H), 8.83 (d, | 465
75 | F 0 1H), 859 (d, 1H), 7.75 (m, 1H),
N 7.50-7.54 (m, 1H), 7.47 (d, 1H), 7.33
“ O~y | (€ 1H), 7.1 (td, 1H, CH, J =
L 100Hz, J = 2.2Hz), 7.15 (d, 1H),
Nl 6.16 (dt, TH, CH, J = 6.7Hz, Jyans =

153Hz), 575 (dt, 1H, CH, J =
6.7H2, Juans = 15.3HZ), 4.27-4.41 (m,
2H), 4.12-422 (m, 4H), 3.98-4.04
(m, 2H), 3.71-3.73 (m, 4H), 3.38 (s,
3H), 2.54-2.55 (m, 3H).




WD 2007/ 058628 PCT/ SG2006/ 000353 123 (MeOD-d4) 8
8.86-8.84 (m 1 H), 8.38 498 76 0 (br s, 1 H), 7.59

W@ n07058dps 7.45 (t, 1 H), NI 7.34-7.32 (m 1HCT/SG2006/000353
7.23-7.19 (m g~N NM 1H),12%.16-7.14 (m 1H),
7.13-72.04 NNIN (m 3H), 6.33-6.21 (m 1 H =CH H

Jtrans 5 15. 4HzﬂAt;91 5. 88 (|MeODHs) 5 8:85-8.84 ¢, ARS 838 | 498
_9¢ 0
d4)

15 ). 8 9. 32(24 G fyrrh ey 43t (1%'9”

3H) | 77

7.H296 (d, T§4-7.32 gy t THINZ 2319 (m,
7.42-7. 4 ﬁ@ (7% 7114%1 1?—«)271137704 _
(m {1 Hy, [r: . g trans =
15. 4Hz) ,| 5§ (Hlvr%{'ﬁsm f§14@1&)1H =CH,
4.07-3. 14 ( . 2.75-2.74 (JB.s 2H)5.4H2), €R01(588 (HIH,

2.4% (s, 3H), 1.28 (t, 3H). 7&%?ns n%%)“f%ggéil (1%17')2.3

H,|8.62 (d, 465 0 1 H), 8. 05

O~NN N631624(m
-5 94 (m 1H Jtrans =

gMggogi;mgq (4, 1H)28H (s, AHY 4 479

i ﬁ)f 6. ?5@@1 }_&:) S
% 14,;74 ('_m 1H), 7.36-7.34
(m, 1H), 7.2-7.17 (m, 1H), 6.30-6.23
(M, 1H, Jans = 15.4Hz), 5.94-5.86
(M, 1H, Jyans = 15.4Hz), 4.07-3.14
(m, 8H), 2.75-2.74 (m, 2H), 2.65 (s,
3H), 2.45 (s, 3H), 1.28 (t, 3H).

78 A'H (MeOD d.) § 9.51 (d, 1H), 8.62 (d, | 465
0 1H), 8.05-7.97 (m, 2H), 7.65-7.63
N (m, 1H), 7.54-7.52 (m, 2H), 7.52-
Sy ﬁ,@ 7.49 (m, 2H), 7.237.21 (m, 1H),
L l: | O 6.31-6.24 (m, 1H, Jyms = 15.4Hz),
NN 6.02-5.94 (m, 1H, Jyas = 15.4Hz),

4.43-4.04 (m, 8H), 3.38-3.32 (m,
2H), 2.74 (s, 3H), 1.33 (t, 3H).

79 (CDCl5) 6 8.69 (t, 1H), 8.43 (d, 1H), | 359

7.80 (t, 1H), 7.41 (dt, 1H), 7.37 {t,
1H), 7.24 (t, 1H), 7.18 (d, 1H), 710
(ddd, 1H), 7.02 (ddd, 1H), 6.92 (d,
1H), 6.18 (dt, 1H, J = 4.7Hz, Jyans =
15.6 Hz), 6.01 (dt, 1H, J = 6.2Hz,
Jians = 156 Hz), 4.76 (masked
peaks, 2H), 3.59 (s, 2H), 3.16 (d,
2H), 2.36 (s, 3H).




ENI (ddd, 1 H), 7.02 (ddd, 1 H), 6.92 (d, NN 1 H),
6.18 (dt, 1 H J = 4.7Hz, Jtrans = H 15.6 Hz), 6.01

W@ ddao7/038d28 J = 6. 2Hz, Jtrans = 15.6 Hz), 4.76 POBES&BO6/000353
peaks, 2H), 3.59 (s, 2H), 3.16,{d, 2H), 2.36 (s, 3H).

WD 2007/ 058628 PCT/ SG2006/ 000353 124 80 (MeCD-d4)
8.98 (s

1 H, 851 (d. 483

S

01 H, 7.98 (s,

1H),

6.1

9-3. 27

6. 2

Eb

1H)H 7754 7.
5.78- N NI
4.19 (t,

(m 2H), 2.91
82 O (DVBO- d5)
8.73 (d, 1 H), 8
1 H, 7.15

1H),

(t,
15.5 Hz),

3H) .
H)
7.35 (d,

| 7147
1@217 2%1‘})18 @ ?ﬁ% gzﬁiht (1f|1i( i

i), 5.8 0]

At ¢ <§m

35H] n741_;1q)39 (m,

Jm —71 5@{ Fh—-
1B0LJL0% 15.3HE) = 761 194)

4D by o3, 46%555

4B e,
82“3 2(63 ¢ ?H?-I) 7.90 S N
(s, 1 H, NO 7.10-7.

4(@,

7.51- 7. 47MEQD-d3H 8.98 (4 I, &1 (an] 483

)7 O T

= Z"

.23 ( ,1 H Jt7 3

0
N\
SN
| KSL
N/)\u NH,

NEDCI;) 5 8.41 (d, 1H), 8.17 (s, 1H),
8.10 (t, 1H), 7.48-7.43 (m, 1H), 7.38
(t, 1H), 7.16 (s, 1H), 7.04-7.01 (m,
1H), 6.50 (s, 1H), 6.16 (t, 1H), 5.78-
5.69 (M, 2H, Jyans = 15.5 Hz), 4.19 (¢,
2H), 3.62-359 (m, 2H), 3.29-3.27
(m, 2H), 2.91 (q, 2H), 2.53 (g, 2H),
2.24 (s, 3H).

388

82

A
s

SN O~
o Oy

(DMSO-ds) § 9.78 (s, 1H), 9:54 (br s
1H), 8.73 (d, 1H), 8.48 (d, 1H), 7.90
(d, 1H), 7.35 (d, 1H), 7.15 (s, 1H),
7.10-7.14 (m, 1H), 6.23 (dt, 1H, Jyans
= 15.3Hz, J = 4.0Hz), 6.10 (dt, 1H,
Jyans = 15.3Hz, J = 6.0Hz), 4.90 (d,
2H, J = 5.1Hz), 4.11-4.35 (m, 11H),
3.70-3.74 (m, 2H), 2.63 (br s, 3H).

453

83

X
g pes s

(MeOD-da)"5 8.82 (d, 1H), 8.39 (d,
1H), 7.87-7.86 (m, 1H), 7.51-7.47
(m, 1H), 7.39 (t, 1H), 7.33 (d, 1H),
7.18 (dd, 1H), 7.14-7.09 (m, 2H)
6.18-6.10 (m 1H), 6.18-6.10 (m, 1H,
Juas = 14.5Hz), 5.91-5.82 (m, 1H,
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PCT/ SG2006/ 000353 134 BIOLOG CAL TESTING 1. In vitro
whRovassseatti vity assay The reconbi nant enzymesPCT/SG2006/000353

(CDK2/ Cycl i nA, FLT3, JAK2 and!33AK2 V617F) were

purchased fromlnvitrogen (Cat # PV3267, 3182, 4210

and_43 r ively). Al assays were carried out

in @Q&éﬁﬁiﬁﬁ'@/m crotiter plates using the PKLi ght

assmay sy eitrofkinase adimitjpassay ( East rut herford, New

Jersey) . lhi réco%ﬁﬁ?ﬁ( &g%i %’dﬁ&yéycﬁﬁsﬁﬁd é‘AkAz_’raPrﬁ JAK2 VO1TF) were

Iumnorretrlc et’ect | on

r eawmf@ﬁedd@irrnlgv@oglew (Get & PH3ET cH\BB1 20 pebtf Eﬁ?peoﬁ V) ® All assays
CDK%r@é&A‘néd"omﬁ‘ iR8gaNe!l White micRilitek bRfes kg the PKLigNtsssdyesystein from

LES@%%W ﬁag rut_hlgfn‘%vf\lent Sr:zéy Sﬁmfm@@tfd@%“ﬁf%%@ﬁ? rﬁ%metnc

DTTassa)OfolthéMeﬁdEGbrmﬂﬁd'Ptndﬂmeaaaﬂam ejing 4 lutifegdsetcogrfied reaction. For

(oI ERA 265 e Rgigniyed frgiset ) Boj iy gbene n 25
Cc onassayblsfens0 ent Bstea pHaL5, 18 mbbMg@latsrnaliMGe, HmMRERJ mM DTT,
fr ogn 1 Aﬁg\&s%u rrtl”lno%rggét%)uﬁ h?talnﬁtcﬂrdd@&gaﬂ\ Alanrrh%ex-r@‘g uM of RbING

react omte rature
13 bubsfratéidvitelatn, SBRH Bé2988)Yand 9. &;d\&gb%ﬂﬂ’ Wil compRyBds \emel tested at

t he_react,ion was in canc
G oA Te e el TR R 5o oo supd MO G Racton vas
(Vi meapaied\4t tebizOtempenatarenfoER mmer JI3 ul]fh:é PtSt_lgla;rA'na gdetpstion reagent was

assa%dseg ahg fhs. reéjc(ﬁgﬁ w&%bcu%ét&@ R &E% t ﬂﬁ’n ﬁé%én@@"‘s@r%ls were detected

di f f nces inre
reaon momltclgh@lala;t@(pagerdVlgtpﬁLV 4203 Pgrﬁ@sﬁl@er 5Tlm pther kinase assays
poI %r@ lHenTb’Jl )ex§éf.'>b§* Iyt ﬁll&vﬁig%rer@% in %a@h&7590ra?l63 ssays, the

o e chokat ki3 Lo oSBT 8y e o

SUb%thoéi ahPit ANELf AFRL Féf JRRB ARy sk BactioMeaptained B.6 pgfralr of JAK2
JAK2 V617F nutant assays

o/ mename JARM Ghepl(GL. Al@,,yq&ri,ﬁ@gﬁagé g%é,o t%ﬁ%&@ (g %ﬁa of ATP.
subgbr A (/@iﬂi‘"ﬁautaﬁaéss#yspa%9l%)actfbﬁCboﬁtaﬁeMBQf pgdhhP.of JRKE mutant
ﬁtn gl)e)é%ylg*;aé ggﬁgf:p\é\@@hélgp rglyrésubstrate QSlgmg h(?‘?% P%g&}) 348 5.2 ul\? of ATP.
The analytical software, Prism 4.0 (GraphPad Software Pte Ltd) was used to generate
ICso values from the data. ICs is defined as the concentration of compound required for

50% inhibition of kinase enzyme activity. [Cs values are shown below in Table 3.

Table 3 — In vitro kinase activity assay ICs, data

Compound No. | CDK2 FLT3 JAK2 | JAK2 V617F
' mutant

+++ +++ +++ +++

4 ++ + + NT

13 +++ o+ +++ NT

14 ++ ++ + NT

17 + ++ +++ +4++

20 +4+ +++ +++ +++
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in Table 3. Table 3 -
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| C50 val ues are shpemnSGzI0600W0353

In vitr®ski nase activity assay
| C50 data Conmpound No. CDK2 FLT3 JAK2 JAK2 V617F
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2. Cell lines

+++ +++
+4++ +++
+ +++ +t++
29 +++ +++
NT 36 +++
+++ +++ 40
++ NT 52
+++ +++ NT
+ o+t A+t

The cell lines used in the studies are summarized in Table 4 below:

Table 4: Characteristics of human cell lines used

. ' Seeding
Cell lines Tumour origin | Supplier Bars;;g d?ljltn:"e density
(per weil)
HCT116 Colon ATCC McCoy's 3,000
medium
] j
Colo205 Colon ATCC RPMI 1640 5,000
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Seeding Cell lines Tunmour origin Supplier nmedium

density (per well) HCTI16 Col on ATCC McCoy's 3, 000
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cancer cell Tine) were obtained 1rom ATCC CChey \((\/ere
he ATCC wor
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96-wel |'s W@t@g@ﬂ@fﬁcwldf the pwentioelvhs dﬂﬁd)néi%élj byethd fBllowPQrassay.

IS
\;\ggguﬁﬁg{é@g%i Y:@I }fn '_ﬁi:&)z(a]cuz Q%M%R%ﬁgg%gellnﬁﬁeﬁyﬁ (colon

see °%?(°'®0@c?e%mel) sHEEQ? 1\K/éwth10l¢ul9ma/\e¢"|lmp) Mvé-11 Tamete myeloid
pl alealemietel line) and DU145 (metastatic prostate cancer cell line) were obtained from

ATCC. They were cultivated in the media according to the ATCC work instructions.
Col0205 and DU145 cells were seeded in 96-wells plate 5000 cells per cell and 1000 cells
per well respectively. HEL92.1.7 and MV4-11 cells were seeded at 6000 cells per well
while HL60 cells were seeded at 8000 cells per well in 96 well plate. The plates were
incubated at 37°C, 5% CO,, for 24 h. Cells were treated with compounds at various
concentrations for 96 h. Cell growth was then monitored using Celltiter96 Aqueous One
Solution Cell Proliferation Assay from Promega (Madison Wisconsin). Dose response
curves were plotted to determine Glso values for the compounds using XL-fit (ID Business
Solution, Emeryville, CA). Gly, is defined as the concentration of compound required for
50% inhibition of cell growth. The compounds of this invention inhibited cell proliferation
as shown in Table 5 below. The data indicated that the compounds of this invention are
active in the inhibition of tumour cell growth.
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NT| 240 +++ H++ #+ +1+ +#+ 44 ++NAT ++ ++NWNT 46 ++++
NI 27+ FFF NT 4+ ++ Py +++ ++
29 +++ +++ 4+ +++ NT
32 4+ +++ ++ +++ +++
35 +++ +++ +++ +44+ +++
36 +++ +4+ ++ +4+ +
38 +H+ ++ NT NT NT
39 +++ +4+ ++4 NT
40 ++4+ ++4 +++ +4+4+ +
44 ++ NT ++ ++ NT
46 ++4 NT +++ +++ NT
52 +H+ +++ +++ +++ +++
61 +++ NT +++ +++ NT
62 gy ++ ++ +++ l\]T
70 +++ +++ +++ +4+ NT
74 . +++ NT +++ +4+ NT
81 o+ NT i +++ ' NT

NT = riot tested
Glsp<1uM it
1uM<Gl5e<5uM ++
G|50>5[.LM +



52 +++ +++ +++ +++ +++ 61 +++ NT +++ +++ NT 62 +++

++ ++ +++ NT 70 +++ +++ +++ +++ NT 74 +++ NT +++ +++
WONI007838628-+ NT +++ +++ NT NI = not tested GL5BCHIGM06/000353

+++ 1Md 50<5W ++ d 50>5ii Mi3s WD 2007/ 058628

PCT/ SG2006/ 000353 138 In vivo antineoplastic (or

ant no ffect e efficacy of the conpounds of

t he™ |VﬁKf’e1#f‘%)‘i‘Pq?:sﬁ'ﬁ(??Pé';mb'amﬂb‘i@rcfnyned usi ng FE Vi vo

ani mal xe€lmegifabdy cﬁthechomsounfﬁ‘l@‘ tieninvemtionean drgn db tdetemnmidd using in

IS used i.n viMo cancer

mdglpga%al&? r%cacf'se slfd?e i es ﬁ%nﬁ%llxsnozgﬁm “ﬁu%e r}ﬁﬁ' chOSt commonly

( Hakseddn vivoianges medelks of age woul d be i npl ant ed

subcut aneously in the flank with 5 x 106 cells of

M4-11 h bi phenotypic B el ononocytic | eukem
cells i nﬂ%{g’ I‘g&e? EW% ?i@@l"é'ﬁ%éé"'cq Ha@):‘i)m W\H’éﬁkstoﬁége would

t unbelimplantea slieatahdsslyinzthe fARWIRTS x 16°helo0E MG dif'\&méﬂlﬂéhenotyplc

o8 Rk RS PR I 1 75 2, 520 T e
di steetheedthei Wﬂa‘[ﬂ@rmrp? ithzet >enograghiucie mceamﬂ:lcbhﬂanpawe&tnetcbdwtd) Qarious
xenagAlh PRI, The oklibd ARG hABERA Wyl beliBloy %ldgémpnate

for 21 day 0SI ng Vo
wei bqﬁ»tcles-puﬁ@gmnﬁqrm Xgpagraftyuide gnqguptgqu@;oneguyecpr)prqjlg@gmdfor 21

daydd#. IHéﬂdGQn@vM@ﬁ(l(wmfbe PRI/ wdg%l ﬂmwﬁédﬂ%l&rhkevwn be calculated

E e S ol Sy (4l B e e bt gt ne feBmf Wl Gm?) = (w

t hi 3 1)2i nheatw awidthand &F denhtast eth voa MY4sihiomosi grdnipocnmt of this

r edH%nﬁ&PthbﬂarIegﬁ%?&{ wd Fm\?\/ %Lgﬁ’!f%%ﬁt rg(ilutcf')on lﬁ Q@r%cz:l]fr) yalume relative to

treate i cle on %Te
i ndFRHPIE treated Wihovabisierraly. Be resuit will theveferetindisatedinat compounds of this

ef f inGenGbroats effibaddus M tredthgd dellf&dtlf/@H@éabé/ SucHS&fe&. such

as cancer. The details of specific enbodi nents

described in this invention are not to be constryed

as |i m t dheaetils Vaspesiiic embatinventetdssribztdh ixdinfentet brent to be

mycc}ﬁ@tn{éadﬂ% I‘M.tEFb%L“ Vaq&gaéqnlgglgr%t 9&“ mto@lgca? 1) enggytetheaﬁade without

scope O nvent
suc#eparting from the essence and scope of this mventlon and it is understood that such

equivalent embodiments are part of this invention.



equi val ent enbodi nents are part of this invention. WO

2007/ 058628 PCT/ SG2006/ 000353 139 What is clained
WO 300740358628 conmpound of forrmula I: Arl L R2 N APET/S&R006000353

ZZ Fornmula (1) wherein: Rl and R2 are each

i ndependently selected fromthe group consisting of:

H,  hal ogen, alkyl, alkenyl, alkynyl, haloalkyl,

hal \Weat edifiet er oal kyl, cycl oal kyl, cycl oal kenyl ,

het er ocycl oal kyl , heterocycloalkenyl, aryl,

het er oar yl | kyl , heterocycl oal kyl al kyl,

ar yl-al kyc® W@%@FBE&rM§$kyI aryl al kenyl ,

cycl oal kyl het er oal kyl , heterocycloalkylheteroalkyl,

heteroarylheteroalkyl, aryl heteroal kyl, hydroxy,

hydr oxyal kyl , al koxy, alkoxNéJkyI al oxyaryl,

al kenyl oxy, al kynyl oxy, cyc oalkylkoxy

het er ocycl oal kyl oxy, raryl oxy, aryl al kyl oxy, phenoxy,

benzyl oxy, heteroaryl o a , al kyl am no,

am noal kyl, acyl am no, [aryl anjno, sulf{onylam no,
sul fi nyl am no, -COOH, - - S, -8ONHR3,
_NHOOR3, - NHCOOR3, - arkgpyCar bonyl .

al kyl am nocar bonyl , Bul fonyY, alkyisul fonyl,

al kyl sul finyl, aryl sul fonylFormany{i)sul fi nyl,

am nosul f onyl , -SRS, RAS(O R6-, RAS(O) 2R6-,

RAC( O N(R5) R6-, RASO2N( R5) R6-, RAN(RS5) C(O) R6-,
R4N(lf%9"502R6- R4N(R5) C(O N(R5) R6- and acyl, each of

whi ch may be optionally substituted;, each R3, R4, and

R5 is independgntly selected fromt r conS|st|ng

of H, aﬂ()ﬂnd Ra|qg%ﬁ9f|:h quangd?g}Iy, sql%eg frq%w e group consisting~of: H,
het ieslag@h, l@}klyl alkﬁéﬁvll, ﬁla;lnlﬂyhalodn@lt ralikgo)ll, datekoslkyl, @rciphlkyl, cycloalkeny,

hetr‘?éte‘f ciy?floalllg}lléf%tﬁé‘gag tc{éw @ll ‘é}ﬁ/a 8ter§'ée:f 9;%%%@9@% \A%Héﬁélcalkylalkyl
mayarwelkxb phéternarylaltyls gtygatkpnmt g@loalkw@mrmyi cheterocycloalkylheteroalkyl,

' nd%&gﬁgﬁ@térbfallgyﬁl ea‘?}lr?e@er(gef I 'h?ﬂ?mﬁr OWrd%?éTl%}I staidgy, Okikaxyalky!,

bond , al kyn

het@i«amw al %y@mamk‘wvloxmet F'sawow w{sﬂfem%‘%‘ky‘OXM anyloxy,

het aylaiRyiory, phedxy O ahenyiaxy K Yeterda@lioxy,0 cyntiha) alalkythraing.y laminoalkyl,

ar yéc@lamnlo; arvlg%%g,oﬁffgrly%lmlf%l, smglarﬁﬁx,l -CO%@E tb&-f{a, \-’&5(5@ -CONHR?,
-NHCOR?®, -NHCOOR?® -NHCONHR®, alkoxycarbonyl, alkylaminocarbonyl, sulfonyl,
alkylsulfonyl, alkylsulfinyl, arylsulfonyl arylsulfinyl, aminosulfonyl, -SR?, R*S(O)R%-,
RSORR*- RCONRIR- RSONRIRE- RNEICOR- RNRSSOR,
R*N(R®)C(O)N(R*)R®- and acyl, each of which may be optionally substituted;

D

each R%, R%, and R® is independently selected from the group consisting of H,
alkyl, alkenyl, alkynyl, haloalkyl, heteroalkyl, cycloalkyl, heterocycloalkyl, aryl, heteroaryl,
cycloalkylalkyl, heterocycloalkylalkyl, arylalkyl, heteroarylalkyl and acyl, each of which
may be optionally substituted,;

each R® is independently selected from the group consisting of a bond, alkyl,
alkenyl, alkynyl, haloalkyl, heteroalkyl, cycloalkyl, heterocycloalky!, aryl, heteroaryl,
cycloalkylalkyl, heterocycloalkylalkyl, arylalkyl, heteroarylalkyl and acyl, each of which
may be optionally substituted;



may be optionally substituted; WO 2007/058628

PCT/ S&006/ 000353 140 Z2 is selected fromthe group
wa@omgiosteesrg of a bond, 0, S, -N(R7)-, -NR ) ClrCHEHB&3I06/000353

and -Cl_2al kyl NNR )-; each R7s independently

sel ected fromthe group consisting of H alkyl,

al kenyl, al kynyl, hal oal kyl, heteroal kyl, cycl oal kyl,

heterocycloal kyl, aryl, heteroaryl, cycloalkyl al kyl,

het er ocy &l 18 a¢RSaALIoRY e grgrp Farsiring of mkansr G yiN 7)kyN8*/?é)ﬁdzalky|-,

acydnd -egakyiioR)whi ch may be optionally substituted;

Ar' and Are are independently selected fromthe group

consisting of aryl and heteroaryl, each of which may

be opti owradhl§/ isintependeant psklectads@mghogrpupodonsistngief B; alkyl, alkenyl,

- X (ks red ' ' i

o e Gl LBkl I 3t o Fgoplo.
sudieterapygioalinyialkyr vyl hetesodndaliwbent Bylaeath bs whickmey be optionally
t heypgifutgd chain, X1 and X2 are each independently an

optionally substituted heteroal kyl group such that X
and X2 are not both heteroal kyl groups containing at

| east ona;cmylgﬁe“naratimerincrenﬁyf@bﬁ@ﬂ @i tﬁ@@iolﬂp cndistindlof aryl and
ar - =CRh- ar an.optionally
sug‘gﬁ’ﬁ%@gg@@ﬁ%%ﬁg%gg%& Vs‘%ﬂ@?‘i. n WVand Rb are

each independently selected fromthe group consisting

of H alkydgrod fRMlia: al kynyl, hal oal kyl,

het er oal kyl , cycl oal kyl , heterocycl oal kyl, aryl,
heteroaryl, cycloal kyl al kyl, heterocycl oal kyl al kyl ,
aryl al kyl , hetdyodryl al kyl and acyl, each of which

may be optionally substituted, or Ra and Rb nay be

j oi ned such that when taken together with the carbon

at oms t owhetkin Xhis atteopedtosirhardaé settachbeto At and wherein X', X2 and Y
CYGh t e .

P ol ST (Bl QR Yang 15 s e o shei

t hereof . WD 2007/ 058628 PCT/ SG2006/ 000353 141 2. A

conpoundXaawof diertgcH independentiLardpasilysuBithtsd 15edr&sity Bstoup

f I,Sti f b .= N - d-S-.
5, SRR OB B B bRy g oS et susepetor
- N@Rpg normal chain,

Y is a group of formuta ~CR®=CR"- or an optionally substituted cycloalkyl group,

wherein R%and R are each independently selected from the group consisting of
H, alkyl, alkenyl, alkyny!, haloalkyl, heteroalkyl, cycloalkyl, heterocycloalkyl, aryl,
heteroaryl, cycloalkylalkyl, heterocycloalkylalkyl, arylalkyl, heteroarylalkyl and acyl, each

of which may be optionally substituted, or

R® and R® may be joined such that when taken together with the carbon atoms to
which they are attached they form a cycloalkenyl or cycloheteroalkeny! group;

or a pharmaceutically acceptable salt, N-oxide, or prodrug thereof.



4. A compound according to any one of clainms 1 to 3

wherein Z2 is -N(H-. 5. A conpound according to any
won@705s6es ains 1 to 4 wherein Art is sel ected PEDRG2006/800353

group consisting of: V2 ~ V3M, V2V, V4 |1l I | "~ ~

) I ~~~r V4 V3~ Va Vz 3 uwW w2 w2 w2 W Wwww

L Ww\ w wwlll W w2 Y and wherein V1, V2, V3

and2V4 ar eA amRound drspedio: in Ickins d| whereid ZF isovelected bt group

con§y§&m@gﬁg%oﬁg,Ngmpa&xﬁuO) Wis selected fromthe

group consistin 0, S and N(R10); WD 2007/058628

PCT/SG2006/000353 142 W and W2 are each

i ndependend tym@ah@adceding toanairh her Pwkaign ZansN&i).ng of N

and C(R10); wherein each R10 is independently

selected fromthe group consisting of: H, hal ogen,

al k¢l , al k&agrmpound kegaing toreal ovd &fylaimsHidb d ah&reimA’ is —N(H)-

het er oal kyl , cycl oal kyl, cycl oal kenyl ,

heterocycloalk I heterocycloalkenyl aryl, ,

het ®r oar ylI A CQ’?Q‘!“B%P‘F@?‘I"HQ feany op efectalis,otp dANRRpInAkis selected from

ar yihalglqabco;{mt.,eg@ar yl al kyl, aryl al kenyl ,

cycl oal kyl het er oal kyl , heterocycloalkylneteroalkyl

het er oaryl het eroal kyl , aryl het er oal kyl ,»Mwdr oxy,

hydr oxyal kyl , al koxy, kox | kyl al kgxyaryl,

al ksl Oxyy1 alkynquky’ %gflkylkox

het% ocycl aIkonxy ary Y, aryla onxQ/ phenoxy,

bengyl oxy, heteroar oxy nlno aIk anlno

am P fv\’ X Yv

NS L e
J\]r\r o + and N"\“P

wherein V', V2, V* and V* are each independently selected from the group consisting of N,
and C(R");

W is selected from the group consisting of O, S and N(R™);



WO DIHTOBARS

acyl am no, aryl am no,
- COOH, - COR3, - COORS,

sul fonyl am no, sul finyl am no,

- CONHR3, - NHCOR3, - NHCOOR3,

al koxycar bonyl , al kyl am nocar bonyl PCT/SG2006/000353
al kyl sul fonyl, al kylLsul finyl, arylsulfonyl,
aryl sul finyl, am nosul fonyl §R3 R4S( O R6-,

RAS(O) 2R6_ RAC( O) N( R5) R6- R S02N( R5) R6-,

RANVRBYOVEYrREach iRip RBNGOEREEd frorhbIgREp G4 MgRENRAd C(R™);
and acyl, each of which may be optionally substituted,

wher ei n R3 R4, R5 and R6 are as defined in claiml.

6. )ﬁ(h%r?iﬁﬁéﬁha dé@@?@ﬁ'ﬁg\tW@elaWyd tiore tf gobmicensistingt o: B, halogen,

\Ahemeysna»ﬁényl i an@@l exdickyl frcémfn:érltw Qétgﬁdgkﬁo@@lﬁ{wn éalkenyl,

Y eterocyi:lo&?yl \Rﬁtegar%c%qﬁkenwryl Wte[oam_ ﬁycmkylam)é,rf@temcypj_oalkylalkyl
V2, arVIBI}(yl VégterdéryldkylnadiMBnar e/clasikyiehdroumg, i %t&é@léﬁlk@lhé@%alkyl,

e o By SS9, DAATAE) Ll s
accalkuyay. t akemipxpnealkyhylayai epslodlikylioxp  Wietarenycioaftyloxy, s aryloxy.
sel %Iblﬁﬂoxﬁ/rqmenéﬁe EH %y,c%@)ro%wl&g, YUnninat O 4ardine, aminoalkyl,
K(RL a0y ammo arylgmlno sulfonylammo (sulflnylamino, -COOH, -COR?, -COOR?, -CONHR?, -
NHCOR’, -NHCOOR?®, -NHCONHR?, alkoxycarbonyl, alkylaminocarbonyl, sulfonyl,
alkylsulfonyl, alkylsulfinyl, arylsulfonyl, arylsulfinyl, aminosulfonyl, -SR®, R®S(O)R’-,
R'SORR®, RCOINROR™-, R'SONRIR®-, RNRICOR®:- RNRF)SOR-,
R*N(R®)C(OIN(R®)R®- and acyl, each of which may be optionally substituted,

sul fonyl ,

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

6. A compound according to any one of claims 1 to 5 wherein Ar' is selected from
the group consisting of:

V3 Vz\w /2 ¢V1\l/i'; V1/l\v4
Lo g P
. o
Wz/wﬁ/’l{ ; }N /\< 1
SAEIRS
o A

wherein V', V2, V2, V4, W, W' and W? are as defined in claim 5 and R®, R*, R® and R° are

as defined in claim 1.



Sa-\\ (Rlo)9 O(RI0)g YOq S and (R1) -7(R10)4

wherein R1O is as defined in claim5, k is an integer
wa@edogosssas f rom t he group consisting of 0, 1, 2PCBSGz06/000353

4; nis an integer selected frsggm the group consisting

of 0, 1, 2, and 3; and g is an integer selected from

the group consisting of 0, 1, and 2. 8. A conpound

according to any one of claims 1 to 7 wherein Art is

sel gct ed Af doRibun RRcBINGR HPBAd Sidaites Plo:6 WRrdOAT (DSieRA from

PCT{‘SGZOOG/ 00035 144 Rl RIOS .nanr SO \ "ZSO0

BIroYfheangiptRg is as defined in claim5. 9. A

d accordi ng to anygzigne of clainms 1 to &R¥her ei
Al‘gRIIQMP l e dfrom th%g@j pB%nS|st|ng of E‘?{
V811 | andN ~ V5 V5 v 6 VI
whergi n V5, V6 V7 and V8|are each i ndependent]|
sel egted fgyomthe group clonsisting of N, and

%

VAt
Nl\f\/‘ J\J'I\JV‘
/ /
I
R10 X ‘1{ \ - (R™)
\(( ) \/Y ( 9
N d N
J\f\"“r‘ J“TM

wherein R is as defined in claim 5,

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

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

8. A compound according to any one of claims 1 to 7 wherein Ar' is selected from

the group consisting of:



WD 2007/ 058628 PCT/ S&006/ 000353 145 wherein each R

is independently selected fromthe group consisting
w@boo7iebsek@l ogen, al kyl, al kenyl, al kynyl, hal pel/Rg2006/000353

hal oal kenyl, heteroal kyl, cydfbal kyl, cycl oal kenyl,

het er ocycl oal kyl, heterocycl oal kenyl, aryl,

heteroaryl, cycl oal kyl al kyl , hﬁkerocycloalkylalkyl,

aryl al kyl , heteroaryl al kyl, aryl al kenyl,

cycloa“%yiheteroal5§}, het er ocycl oa [

het er oar s Qa
hydr oxyal k
al kenyl oxy,
het er ocycl oa f>’| al kyl ox
benzyl oxy, hetgroaryl oxy, am ng al kyl am no,
am noal kyl , vseyl am no, aryl apilRe, sul fonyl am no,
sul finyl amino, | -~COOH, - COR3, - QOOR3, - CONHR3, -

phenoxy,

NHCOR3, - NHCOOR3, - NHCONHR3, al koxycar bonyl, /
al kyl am nocar yl, sulfonyl, alkylsulfonyl,

al kyl sul fi nyl yl sul fonyl, ~arylsul finyl, o

am nosul f -SR3, R4S(Q S( O 2R6-

RAC( O N( R3) R6- \\ RASO2N( R5) 4AN( R5) C( O

whi ch may beYoptionally substituted. 10. A co und
according tgJavly one of clavs 1 to 9 mhereim“ﬁ?e is
selected from the group consisting of: .nr | n wzr
(R11)0 and votll)p wherein R' is as defined in claim
9; ois an integer selected fromthe gr ug/consisting
of 0, 1, 2, 3, and 4; and p is an integ sel ect ed

fromthe group consi ng 0, 1, 3. 11. A
conmpound accor di ngs“any gne tof cl ai 10 wherein
Are is a group sel from tlie onsi sting of:
WO 2007/ 058628 PCT/ 6/ 000353 14 nil nr . | v-~r

/" R11 R11 | | andw4{/ \ R11 R11 wherigidsr each R11 is
as defined in claifm?9. j

wherein R is as defined in claim 5.

9. A compound according to any one of claims 1 to 8 wherein Ar? is selected from

the group consisting of:

V"I’Vv.
}f Va\ /‘\ V7
N7 X 7~ —??7-:
l ‘ | JT\ \lﬂ " VIB \r
ANV g
?ﬁ) V5 ?&7 V5/V E@ v?¢ya

wherein V&, V&, V7 and V2 are each independently selected from the group consisting of N,

and C(R"";



12. A conpound according to any one of the preceding
clains wherein the conpound is of the formula: k(Rlo)

W@ eRIO3862% XL Y Y S Xz Xz Rz N.I N~ R2, RIT/B62086/000353
/ H\V \(Rit) R NN O HXlig{Rlo) X1 ¢gtR1O)\ Y Y
X2 X2 R R N/ NRLH\ \~R1I1)0O RL NV H\ \~R11) WO
2007/ 058628 PCT/ S&2006/ 000353 147 q(RIG Xy
g(R1I0)\-- X X2 X2 22/ ~-N RRN\ IR)o RL/ N 6),
( Rivhe@in ddch R'Xk independently selected from the group consisting of: H, halogen,

alkyl, alkenyl, alkynyl, haloalkyl, haloalkenyl, heteroalkyl, cycloalkyl, cycloalkenyl,
heterocycloalkyl, heteracycloalkenyl, aryl, heteroaryl, cycloalkylalkyl, heterocycloalkylalkyl,
arylalkyl, heteroarylalkyl, arylalkenyl, cycloalkylheteroalkyl, heterocycloalkylheteroalkyl,
heteroarylheteroalkyl, arylheteroalkyl, hydroxy, hydroxyalkyl, alkoxy, alkoxyalkyl,
alkoxyaryl, alkenyloxy, alkynyloxy, cycloalkylkoxy, heterocycloalkyloxy, aryloxy,
arylalkyloxy, phenoxy, benzyloxy, heteroaryloxy, amino, alkylamino, aminoalkyl,
acylamino, arylamino, sulfonylamino, sulfinylamino, -COOH, -COR®, -COOR?, -CONHR?, -
NHCOR?, -NHCOOR? -NHCONHR®, alkoxycarbonyl, alkylaminocarbonyl, sulfonyl,
alkylsulfonyl, alkylsulfinyl, arylsulfonyl, arylsulfinyl, aminosulfonyl, -SR®, R*S(O)R’,
R'S(O)R%, R'C(OINROR®-, R'SON(R*)R-, RN(RP)C(O)R®-,  R*N(R®)SO,R*,
R*N(R®)C(O)N(R®)R®- and acyl, each of which may be optionally substituted.

10. A compound according to any one of claims 1 to 9 wherein AP is selected from
the group consisting of:

| I
U [VAV AV Vol

7 | X

T(R“)o and I P
/';i AN 35_ Nx

wherein R" is as defined in claim 9;

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

p is an integer selected from the group consisting of 0, 1, 2, and 3.

1. A compound according any one of claims 1 to 10 wherein Ar is a group selected
from the group consisting of:



Y g(RRNand Xa R2 RL NN\ "(RI1)o wherein Rl, R2,

R10, R', k, X, X2, Y, g and o are as defined above.
W@er00d/0p8s28 maceut i cal | y acceptabl e salt ther eof PC/SG2006/000353

conmpound according to any onea4of clainms 1 to 12

wherein one of X or X2 is a heteroal kyl group

containing at |east one oxygen atomin the nornal

chain. 14. A conpound accordﬁen to claim13 wherein X

is a heter MKyl group contajning at |east off*oxygep

atomin the giR%hai n.  1B7\A conpound accopting +B

consi sti - |(a) -0OcC1.5al kyl - (b€ C1_§

and (g) ACL. 5a kyl OC1 ¢ k! . _AQ 2007/ 0586

PCT/ SGB’?‘% RE0353 148/%;!. onmpowid aoc:@er di R
claim14 or 15 wherein X1 is selected fromthe group

consisting of: (a) -OCH2CH2-, (b) -OCH2- (c) -CHO,
(d) -CHZOC%—BW and.. -, CH2OCH2-. 17. A conpound

ac COPETEN § éﬁaefi“?enf"legﬁr\]/\ﬂ%r%grzn X1 is-OCH2CH2-. 18. A
conpound according to any one of clains 14 to 17

wherein X2 is selected from the group consisting of:

a) -N(R8b b) -N(R8b)C, . 5al kyl - C , .

S Q) 1_25a|( kﬁ' %@(ﬁmoég _;acco(rding )to any oneyof the p(regeding claims wherein the

compound is of the formula;

KRY)

AN —




(d) -C, .5alkyl N(Reb)C, .5al kyl-, (e) -N(R8b)C(O-, (f)
-N(R8b)C(OC, .5al kyl-, (g) -C, .5al kyl NNR8b)C(O) -,

w@ kgo7os862Hal kyl N( Reb) C(O) CL. 5al kyl -, (1) - C( Qr¢¥/R31)6/000353
Q -C _5alkylC(ON(R8b)-, (kj7-C(O N(Reb)C, . Salkyl-
and (1) -G _5al kyl CCO N(R8b)C, . 5al kyl -, wherein R8b is
sel ected fromthe group consisting of: H, hal ogen,

al k al ~X'-alkynyl, hal oal k hal oa
het %3 cycloalky : cycloah(RényT Y
het er ocgcl kyl, hetgerocycl oal keny aryl ,

cycloalkyl I kyl, heteroc
het er oaryl @l kyl , aryl al kenly

arylheter%

XN
hydr oxyjal kyl | al kox oxyal kyl ,
al keny Xy, g kynyloxy, /ycloalkylk XY,
het erGcycindal Kyh-oxyN dﬁvq anyta

benzyl oxy, heteff oaryNoxXy, ami no, al kyl ani no}i
am noal kyl, acylam no, arylam no, sulfonyl am no,
sul finylam no, -000H, -COR3, -CGR3, -CONHR3, -
NHCOR3, ' JI - JCOOR®R™): N ,“al Koxy<car bonyl ,
al kyl am nocar bonyl , al kyl sul ffonyl ,

al kyl sul finyl, aryl sul '
am nosul f onyl gndSRS, RS(
PCT/ SG2006/ 000353 149 R4P(0) 2R5-, R4AC(
R SO02N( R5) R6-, RN(§§)CXC» , RAN(R5) SO
RAN( R5) C( O N( R5) R6- each of ich may be

any one of clainms 14 t
the group consisting ( Cl. 5alkyl N bkh' (b)
_G . 5al kyl N(R8b) C1 yIN” andN-Tc) (R,
- C, . bal kyl C(O) N( R8b) wherein RBY is a efined in

claim 18. 20 A conpound according to any one of claims

14 \Ll%r%lg vaf!ierF?b ﬂ”xg >d‘ S¢S lq%(ﬁa ggrefars(agﬂnea ggovg.r oup

consisting of:

or a pharmaceutically acceptable salt thereof.

13. A compound according to any one of claims 1 to 12 wherein one of X' or X?is a

heteroalkyl group containing at least one c;xygen atom in the normal chain.

14. A compound according to claim 13 wherein X' is a heteroalky! group containing at

least one oxygen atom in the normal chain.

15. A compound accordiﬁg to claim 14 wherein X' is selected from the group
consisting of:

(@) -0OC;.salkyl-,

(b) -Ci.salkylO-, and

(c) -C15alkylOC,.salkyl.



(a) -CH2N(R8b)-, (b) -CH2N(Reb) CH2-, (c)

-CH2CH2CON(R8b) -, and (d) -CH2CON(Reb) wherein R8b is
w@sgoodessered in claim18. 21. A conpound accor dP@mSGm06/000353

claim 13 wherein X2 is a heterdal kyl group containing

at | east one oxygen atomin the normal chain. 22. A

compound SSCRL S0, A H IR0 X SedEL 5 9 oo
- N(caasi@nﬁg osal kyl -, (c) -C,.5al kyl N(R8a)-; (d)

5alk _)C 5al kyl - (e) -N(Ra)C(O) (f)
- N(ﬁSa) C(EQE% al kyl - (g) -C, . 5al kyl N( R8a) C(O) -,
(h)b)-C, Hizyl N( R8a)C(O)C 5al kyl - (i) -C(O N(Rea) -
(1 )y C - Sghler] (O N(Rea) _ (k) C(O)N(Rea)C,.SaIkyI-

4 WO 20Q7 0 8628 PCT/ SG2006/ 000353 150 (1)

-CJdBaIky (#¥h5) C1. 5al kyl -, wherein Rea is
sel(ect ed-CH@M,0018,-gr oup consi sting of: H, hal ogen,
al kyl, al kenyl, al kynyl, hal oal kyl, hal oal kenyl,
heteroalkyl cycloalkyl cycloalkenyl
het'@r ocy &lcombéuptl accolrigde daigcidoietein lis-O8HyGHs-.
het eroaryl, cycl oal kyl al kyl, heterocycloalkylalkyl
aryl al kyl ,  heteroaryl al kyl yl al keny
cyciBoal kyNREpe4nd assefHing t%é’ﬂyé?”é@&‘é@‘@aﬂM?HKé’i"@F@d? g setected from
hettgs @atiydonsétwgerl kyl , aryl heteroal kyl, hydroxy,
hy roxyab&&h al koxy, al koxyal kyl, alkoxyaryl,

on f élkynyloxy, cycloalkylkoxy,
hetb)ocydﬂBQMkyMbky, aryl oxy, arylalkyloxy, phenoxy,

r@yl oxy h@gr yloxy, amno, alkylamno,
oal ky m no, arylam no, sulfonylam no,
Sul ) nyl a%saﬂble lkyl-COR3, - COORS, - CONHR3, -

(e) -N(R*)C(O)-,

(f) -N(R®)C(0)C:.5alkyl-,

(@  -CisalkyNR®)C(O),

(h) -C,.salkyIN(R®)C(O)C1.salkyl-,

(i) -C(OIN(R™)-,

() -C1.5alkyIC(O)N(R®)-,

(k) -C(ON(R®)C,.salkyl-, and

(1) -C1.5alkylC(ON(R™)C1.salkyl-,

wherein R® is selected from the group consisting of: H, halogen, alkyl, alkenyl,
alkynyl, haloalkyl, haloalkenyl, heteroalkyl, cycloalkyl, cycloalkenyl, heterocycloalkyl,
heterocycloalkenyl, aryl, heteroaryl, cycloalkylalkyl, heterocycloalkylalkyl, arylalkyl,
heteroarylalkyl, arylalkenyl, cycloalkylheteroalkyl, hete;qcycloalkylheteroalkyl,
heterdarylheteroalkyl, arylheteroalkyl, hydroxy, hydroxyalkyl, 'alkoxy, alkoxyalkyl,
alkoxyaryl, alkenyloxy, alkynyloxy, cycloalkylkoxy, heterocycloalkyloxy, aryloxy,
arylalkyloxy, phenoxy, benzyloxy, heteroaryloxy, amino, alkylamino, aminoalkyl,
acylamino, arylamino, sulfonylamino, sulfinylamino, -COOH, -COR?, -COOR?, -CONHR?®, -
NHCOR?, -NHCOOR3, -NHCONHR?, alkoxycarbonyl, alkylaminocarbanyl, - sulfonyl,
alkylsulfonyl, alkylsulfinyl, arylsulfonyl, arylsulfinyl, aminosulfonyl, SR} R‘S(O)R’-,



NHCOR3, - NHCOOR3, - NHCONHR3, al koxycar bonyl,

al kyl am nocar bonyl, sul fonyl, alkyl sul fonyl,

wa@bdoylosssks i nyl , aryl sul fonyl, arylsulfinyl, PCT/SG2006/000353
am nosul fonyl, SRS, R4S(O) R5149 R4S(O) 2R5-,

RAC( O N( R5) R6-, R4ASO2N( R5) R6-, RAN(RS5) C(O R6-,

ol e o) PR A AGH B o

ac REN(F{?)O@ M@ YRF-aindagyl, eath & Ahieh agbsoplidnaligsubetteed.ed
fromthe group consisting of: (a)

-C . 5al kyl N( R8a) C1. 5al kyl - (b)

- NiRea) G Eripoutichddeyiding toeany one( Qf):lam@(kzb)tq\[(ﬁ-\ammx 8 pHsqted from
m'ﬁ{eﬁyyﬁ%ﬁsléﬂﬁ%&s defined in claim22. 24. A conpound

acco one of claim?2l1 to 23 wherein X1 is
sel(@ct edtChsadNRRe group consisting of: (a)

N( R8a), G (Re)ChialkylGahi Rea) CH2-, and  (c)
- N ea)O%C’H% \I\@@% £in RBa is as deflned in claim?22.
25C)A co i ng to any one of clains 21 to 24
wherein X2 is sel ected from the group consisting of:

(a) -QOC1 bo- kyl O, and (c)
“Cl. 5al k‘i‘/'ll?%h F ‘f"m"@ﬁp‘%@%ossazs PCT/ SG2006/ 000353
151 26. A conpound according to claim25 wherein X2 is

selgct edAfCBr%BuHi‘ §c<ﬂFoﬂi§F?o a Q)Hcs bisdidirig1 40tb 19 (WAgrein ROISAElkRed from
(b) (c) CH2OCH2-, and (e)
C%WS'St'”@?f A conpound according to any one of

cl gayms 1-Cl.NIR*Wwherein neither of X1 or X2 is

(b) ~CHyN(R®™)CH;-,
() ~CH,CH,CON(R®)-, and
(d) ~CH,CON(R®®)-,

wherein R® is as defined in claim 18.

21. A compound according to claim 13 wherein X2 is a heteroalkyl group containing

at least one oxygen atom in the normal chain.

22. A compound according to claim 21 wherein X' is selected from the group
consisting of:

(a) N(R™)-,

(b) N(R¥)C,.salkyl-,

(c) -C1.5alkyIN(R®)-;

(d) -C,.5alkyIN(R®)C,.5alkyl-,

() -N(R*)C(O)-,

® -N(R¥)C(0)C;.salkyl-,

(9) -Ci.salkyIN(R*)C(O)-

(h) -C.salkyIN(R®)C(O)C;.salkyl-,
(i) -C(OIN(R™)-,

G) -C1.5alkylC(O)N(R®)-,

(k) -C(O)N(R®™)C.salkyl-, and



a heteroal kyl group containing at | east one oxygen

atomin the normal chain. 28 A conpound according to
w@b@7nsgs28 wherein X1 is selected fromthe groupCT/SG2006/000353

consi sting of: (a) - N( R8a) -, 14b) -N(Raa)C, . 5al kyl -

(c) -dC.5al kyl N(Raa) - (d)

-C, . 5al k IN(Raa)Cl SBaI kyl -, (e) -N(R8a) C(O -, (f)
_N( ) c:(@ @HYISEPNR™IC1alkd) - C, . 5al kyl N(R8a) C( O) - ,
(h) -G .5al kyl N(R8a) C(O) Ci . 5a|ky| (1) C(O)N(R8a)

(j) -C .5alkyl CLON(R a)-, (k) 40) N(Raa)Cl_5al k
and (1) - ,ef%“a%ﬂ é%jean(ffﬁs‘atmmwwptmg qﬁﬁ-éﬁ@ioaermalgyu @kenyl.
sel elkyrgl] Hatoalkyif Ihalogkemylp hetersikgl} icigoadyl, dyclodN@n@d@Bterocycloalkyl,

ﬁgt(xéterowkbﬁ@ﬂgr Frg %ﬁé’f%(roargggc![y%gz%l%ﬂgs‘yll, hﬁeterocycloéwyldlkyl arylalkyl,
het b?ter@wllalésﬂl ky Iarylalkhml er owbalbmeltaem%yl ar lyaterocycloalkylheteroalkyl,

het ﬁét@t@ér}/lhetet%éﬂ@l Oaérhblétébéw , thﬁB{yr oﬁyo%ﬁé\'qlfyl efmo@/ | alkoxyalkyl,

teroaryl a
c yC P'g%ﬁy{’yli h é“‘%ﬂ VoY kyGI'kY“H@%Y er @@Sﬁ’é‘lkﬂ'ﬁllxky I W?QFW@%'WWY aryloxy,
het enlakyiptyhepienedl Kydnzylayy | I’(é@rﬁr@@y KYamind)y @ik@#¥ino, aminoalkyl,

gfgé Sﬁ%i%oké(rylgmﬁnkﬁvﬁ%w%! §M§‘gﬁw kg@éhoé‘éﬂg Yhoor? _CONHR?, -
het @HG@?&I RHAGORX y-NHRONHRR y alkogicyrberyk v bikpaminga®omKy sulfonyl,
grennﬁl)()g é(jyl hﬁkﬁé’umgﬁ%lfon?{naﬂ?sulfﬂ\bls u%xr@ﬁ%sﬂﬁo% SR’, R'S(O)R,
sul qu@ %m n8 ¥) O@‘r%) (RABORS RN@@(RB?,B-'- R4 N(R®)SO.R’,

NHORIRER®)c (HIRRGRS -and bJCOREARB whigh # iGN Substituted.
al kyl am nocar bonyl, sul fonyl, V\l)évz(oé:t%);i 058% e
PCT/ S&006/ 000353 152 al kyl sul fonyl, al kyl suI finyl,

ar y233 ul f o‘hgdmpomo}dcsmdlhg to\clajm Mrmewéfb'mn(}?ﬁs, sefeHdd from the group

RAS( . R4S(0) 2R5-, R4C(O) N(R5)R6-, R4SO2N(R5) R6-,
R4N(( R5 0(98 - RAN(R5) SO2R6-,  R4N(R5) C( O) N( R5) Ré-
and@cyl , 'Ceﬁﬁ'rKViNfﬁﬂ Gispllstr. may be optional |y substit uted.

29 @) conpnmﬂ«yc@;@ggw;ngmt o claim28 wherein X1 is
sel Fft ed E{OngtBJw& 5gl[(ﬁup consi sting of:

wherein R® is as defined in claim 22.

24, A compound according ’fo any one of claim 21 to 23 wherein X' is selected from
the group consisting of: l

(a) ~CH2N(R%)CH;-,

(b) —~CON(R*)CH_-, and

(c) -N(R¥)COCH,-,

wherein R® is as defined in claim 22.

25, A compound according to any one of claims 21 to 24 wherein X? is selected from
the group consisting of:

(a) -OCysalkyl-,

(b) -C;.5alkylO-, and

(C) -C1.5alkleC1.5a|kyI.



(a) -C, .5alkylN(R8a)C, . 5al kyl-, (b)

-N( Rea) COC, . sal kyl -, and (b) -CON(R8a)Cl. 5al kyl -,
wok@resss2ik8a is as defined in claim28. 30. A BOIpG006/000353

according to any one of cl ai 28 or 29 wherein X is

selected from the group consisting of: (a)

-NHC(O CH2-, (b) -NHC(O CH2CH2-, and (c)

- CH2N(R8a) CH2-, wherein R8a is as defined in claim
26.2631. A MEBQM”QCC% '@ 8Gn LD AYeine lgfsel(é!:tgé Wm4fe group
to 30 wherein X2 i s selected from: thé
corforsstngg of : (a) -N(R8b)-, (b) -N R8b)C 5a| kyl -
(Q)er O SebhH(RIb) - (0)

5al kyl N Rab) G . 5al kyl -, (e) -N(R8b)C(O) -, (f)
-N(Eésb)q ~ . Salkyl-, (g) -G 5al kyl N(R8b) (O -, (h)
- C,(e)5al kyC!H](CRSb)C(O)C 5al kyl -, (i) -C(ON(R8b)-, (j)

|

J
-C,gbal ky (5b) - (K) ~C(O N(Rab) Gi . 5al kyl -, (1)
-Cl 5al ky é)& ) C1. 5al kyI , WD 2007/ 058628

PC1(P)SG206@'7‘| 153 wherein R8b is selected from

the group consisting of: H, halogen, alkyl, alkenyl,

al kynyl , hal oal k hal oal kenyl , heteroal kyl ,
cy@oal k§Heomespet %%ao (1P 2 RoE BF SAIPE] t9cl2RBrein neither of X' or XCis

he tagtetecyaikylapdupetthining bylbast Bk%tcﬁtyc{éaratbh in REGbRw dlnal kyl

het erocycl oal kyl al kyl , aryoal ky het er oaryl al kyl ,
aryl al kenyl , cycloalkyiheteroalkyl

het28r ocy &lcombdupti hesoesinged kigim, 27 vihete@nd &rsglebiet eoro telgydup
ar yeohsedii galkyl, hydr oxy, hydroxyal kyl, al koxy,

al lig)xyal I\XR"H
(b) -N(R*)C1.salkyl-,
(c) -CrsalkyIN(R®)-;
(d) -C1.5alkyIN(R®)C4.salkyl-,
(e) -N(R*)C(O)-,
(f) -N(R*)C(O)C1.salkyl-,
(@ -Ci.salkyIN(R*)C(O)-,
(h) -C1.5alkyIN(R®)C(O)C;.salkyl-,

(i) -C(OIN(R™)-,

() -C4 5alky|C(0)N(RBa)

(k) _C(OIN(R™)C, salkyl-, and

() -C1.5alkylC(O)N(R®)C1.salkyl-,

wherein R® is selected from the group consisting of: H, halogen, alkyl, alkenyl,
alkynyl, haloalkyl, haloalkenyl, heteroalkyl, cycloalkyl, cycloalkenyl, heterocycloalkyl,
heterocycloalkenyl, aryl, heteroaryl, cycloalkylalkyl, heterocycloalkylalkyl, arylalkyl,
heteroarylalkyl!, arylalkenyl, cycloalkylheteroalkyl, heterocycloalkylheteroalkyl,
heteroarylheteroalkyl, arylheteroalkyl, hydroxy, hydroxyalkyl, alkoxy, alkoxyalkyl,
alkoxyaryl, alkenyloxy, alkynyloxy, cycloalkylkoxy, heterocycloalkyloxy, —aryloxy,
arylalky'loi(y, phenoxy, benzyloxy, heteroaryloxy, amino, alkylahino, aminoalkyl,
acylamino, arylamino, sulfonylamino, sulfinylamino, -COOH, -COR?, -COOR?, -CONHR?, -
NHCOR?, -NHCOOR®, -NHCONHR?, alkoxycarbonyl, alkylaminocarbonyl, sulfonyl,



al koxyaryi, al kenyl oxy, al kynyl oxy, cycl oal kyl koxy,

het erocycl oal kyl oxy, aryl oxy, arylal kyl oxy, phenoxy,
whenzysssy, heteroaryl oxy, am no, alkylam no, PCT/SG2006/000353

am noal kyl, acyl am no, aryl ap,n sul f onyl am no,

sul finyl ani no, -COOH, -COR3, &(IP - CONHR3, -

NHCOR3, - NHCOOR3, - NHCONHR3, al koxycar bonyl ,

al I@RYIﬁnimebaallgdHugﬁhyI sifstiomyl, | arylalifiay] mufo@my)hyl SR?, R*S(O)R%,

al k#b%bl §5I ny|§4C(g%h§%4fSO%§g%N@{5 SL”(% g(o RG R4N(R5)SOZR6_'

am nosuf f on
&R\l HE)WBAIR™ Rﬂdswme%)omhlch ReYN(eRB aDaIp)sRBstituted.
R4N(R5)SOZR6- RAN(R5) C( O N(R5) R6- and acyl, each of
c% be opt i onal I%subst ituted,, 32. A conpound
r di gj* GoFPRYd;aposdng i slaig 4B whrrainX detelesied éromrtwrwpe
gr awgpsistngesi sting of: (a) -Cl.5al kyl N(R b)-; (b)
- Cl bal kykN Sgl kyl -, and (c)
-le(a)gal ky ‘C&%?@{@c SH( erein R8b is as defined in
cl dbn 31-N@@)C%1edhxbo@ndd according to claim31 or 32
whgpei N X2ohRes€ kjed fromthe group consisting of:
(a) q)eCI—IZN(Rllégv%} %{:‘) - CH2N(Reb) CH2-, (c)
- CH2CH2 CON( R8b) - (d) - CH2CON( R8D) -, wherein R8b is as
defwheesth R iscdsalefied In cladd 28 A conpound according to any
one of the preceding clains selected fromthe group
consi sting of: WO 2007/ 058628 PCT/ S&006/ 000353 154
k( ROo) kARoopolnd adgording ty afy-enel¥ cliRel 2@ ofStwhdrein X'tis tdlectdd from

N hhd FodPcdrbistigbR )0 a(Rto) 0y g(Rto) 0-\Y S

(@) ~NHC(O)CH,-,
(b) ~NHC(O)CH,CH,-, and
©) ~CH,N(R®)CH,-,

wherein R® is as defined in claim 26.

31. A compound according to any one of claims 28 to 30 wherein X? is selected from
the group consisting of:

(a) -NR®)-,

(b) -N(R®)C4salkyl-,

(c) -C1.5alkyiN(R®)-;

(d) -CisalkyIN(R®)C1.salkyl-,

(e) -NR*)C(O)-,

(f) -N(R™)C(O)C:.salkyl-,

(@) -C1.5alkyIN(R™)C(0)-,

(h) -C1.5alkyIN(R®)C(O)C.salkyl-,
() -C(ON(R™)-,

() -C1.5alkylC(OIN(R™)-,

(k) -C(OIN(R™)C+.5alkyl-,

(1) -C1.5alkylC(O)N(R®)C.salkyl-,



Jo R H(

S R N\Reb RZ N\ Re R
N Reb R2 Re

N
J)oRLO~~y q(RO \~*
woOldd7lossees (F) R H (R ) k ( RED$G2006/000353
k(RO Y \ OO0 YN R2 \Reb N/ tt RNH\
' (R')- R NH (R )o WO 2007/1658628 PCT/ SG2006/ 000353
155 q(TNWO Y' k(R10) Y O N-RsN R2 RZ Reb

wherein R® is selected from the group consisting of: H, halogen, alkyl, alkenyl,

H (
S R
o

alkynyl, haloalkyl, haloalkenyl, heteroalkyl, cycloalkyl, cycloalkenyl, heterocycloalkyl,
heterocycloalkenyl, aryl, heteroaryl, cycloalkylalkyl, heterocycloalkylalkyl, arylalkyl,
heteroarylalkyl, arylalkenyl, cycloalkylheteroalkyl, heterocycloalkylheteroalkyl,
heteroarylheteroalkyl, arylheteroalkyl, hydroxy, hydroxyalkyl, alkoxy, alkoxyalkyl,
alkoxyaryl, alkenyloxy, alkynyloxy, cycloalkylkoxy, heterocycloalkyloxy, aryloxy,
arylalkyloxy, phenoxy, benzyloxy, heteroaryloxy, amino, alkylamino, aminoalkyl,
acylamino, arylamino, sulfonylamino, sulfinylamino, -COOH, -COR?, -COOR?, -CONHR?, -
NHCOR®, -NHCOOR®, -NHCONHR?®, alkoxycarbonyl, alkylaminocarbonyl, sulfonyl,
alkylsulfonyl, - alkylsulfinyl, arylsulfonyl, arylsulfinyl, aminosulfonyl, SR? R*S(O)R®-,
RIS(ORR®,  R'COINROR®, R'SONRRS-, RN(R®)C(O)R, R*N(R*SO;R®-,
R*N(RP)C(O)N(R®)R®- and acyl, each of which may be optionally substituted.

32. A compound according to claim 31 wherein X? is selected from the group
consisting of;

(@) -C15alkyiN(R™)-;

(b) -C1.5alkyIN(R®)C, salkyl-, and

(c) -Cr.salkylCON(R®).,

wherein R is as defined in claim 31.

33. A compound according to claim 31 or 32 wherein X? is selected from the group
consisting of:

(a) ~CHN(R®)-,

(b) ~CH;N(R®)CH,-,

(c) ~CH,CH,CON(R®)-,

(d) ~CH,CON(R®)-,

wherein R® is as defined in claim 31.

34. A compound according to any one of the preceding claims selected from the
group consistihg of:



1 (Rl1)o 11 o RLNNtR)o T RHH OKktRI\ YO Rz

~N11) RL NN--(F Hwerein Rl, R, R10, R11, Kk,
w200q/058828 0 are as defi ned above, or a PCT/SG2006/000353

pharmaceutically acceptable sght thereof. 35. A

conmpound according to any one of clains 1 to 34

mhereinoRl is H 36. A conpound according to any one

1 to 35 wh in R2 is sé&Vected from
: |%§\uf9tf3hw al kyl .

onpo@nd
any one of chains 1
. . ound according to a
37 wherennt R10 is selected from t
of H, haljogen, am no, , hal oal
het &.0c

Y

group .
o 36

wherein R2 is
of claine 5t

het er ogycl o8l kyl al aryl al ky
cycl oaljkyl h teroalkyl,/ het er ocyal oal klyl het ef oal kyl ,
het exer yl' g het

o 16 ’
hyd?oxya%kyl, N al kdxy~ and “al Koxyal Ryl ,
may be optionally substituted. WO 2007/ 058628

PCT/ S&006/ 000353 156 39. A conpound according to any

one of clains 5\LQ/38\m@erein R10 is sel ected from-
t he ¢Rc si sting of hy de®%yd / oxy,ofluorg
met hyl (et hyl, propyl, butyl, pent§l, \(hexyl, phenyl,

and 2- I i no- et hoxy, each of ch-smay be
opti onal lly substituted.

N
\ .
R

R2




5 40. A conpound according to any one of clains 9 to
37 wherein each R71 is independently selected from
wo b@7gsssep consi sting of H, al koxy, heteroal kyPCT/SG2006/000353
het er ocycl oal kyl , heterocycl og} kyl het er oal kyl ,
het eroaryl het eroal kyl, and aryl sul fonyl oxy, each of
whi ch may be optionally substituted. 0 41. A conpound

according to one-of~¢l ai ms 9 419 40 wherein each
R115(R'Y~ A enden?ly sel ¢t ed f%q? he T~y
consisE?hg " 00 ON)V \N ,-ON\\~0

2007/ 05 PCT/ SG2006/ 000353 15 O yN OHY

C,-\) 42. A conpound cor di any one of
clains 22, 23, 24 28,29 N3@.qahereiln R8a is selectgd
fr

roup consisting of H, methyl, ethyl, propyl\
43.

but yl and he d to any pne of
cl ai nsi| 18 9, 20,
sel ec t he

, 33, 34 erei is
OQ§istin . al kyl,
cy®oal KW, ac S al deyT KyIR™,

) ’N
and het eroaryl al kyl .~44. A conpound accorfdi ng
43 wherein R8b is selected fromthe group consisting
of H, nethyl, cyclopropyl nethyl, 2-pyridinyl-nmethyl,
cyclopropyl, 2-nethyke , propyl, 2,2-dinethyl-propyl,
trifluoroacetyl, - 7 an ‘l{\l-rmrpholino-

H
o)
R2
/
7 o
R™o
R1 N lr:{ \ / ( )
wherein R', R% R, R", k, Y, q and o are as defined above,
or a pharmaceutically acceptable salt thereof.
35. A compound according to any one of claims 1 to 34 wherein R is H.
36. A compound éccording to any one of claims1 to 35 wherein R? is selected from
the group consisting of H and alkyl.
37. A compound according to any one of claims 1 to 36 wherein R*is H.
38. A compound according to any one of claims 5 to 37 wherein R' is selected from

the group consisting of H, halogen, amino, alkyl, haloalkyl, haloalkenyl, heterocycloalkyl,
aryl, cycloalkylalkyl, heterocycloalkylal'kyll, arylalkyl, heteroarylalkyl, cycloalkylheteroalkyl,
heterocycloalkylheteroalkyl, heteroarylheteroalkyl, arylheteroalkyl, hydroxy, hydroxyalkyl,
alkoxy, and alkoxyalkyl, each of which may be optionally substituted.



carboxyl. 45. A conpound according to any one of

clains 1 to 44 wherein Y is selected from the group
wa@emgiosteesrg of : 46 A conmpound accordi ng to anyPONeGmING/000353

the preceding clainms wherein Y_is WO 2007/ 058628

PCT/ SG2006/ 000353 158 47. A ggnpound according to any

one of clains 1 to 45 wherein Y is 48. A conpound

according to any one of clainms 1 to 44 wherein Y is a

cycl.opropyl roup. 49.. A conpound cordin @.an

oneor oPkomedlyR o p AnERRT HAms 35 B heten RO i€8bectea fom

sulibse¢ proure nénsistingsefl ke diyarayf, muthoky elugro pmethy, cetis)l, propyly batll, pentyl,

hal =0, TS, . - - - | .

oy B e and Smarbinc ey, caqff unipy Sfhb orflloh) spsttuca.
het eroal kyl, cycloal kyl, cycl oal kenyl ,

Re:@[ OCy‘A: &ﬁ?}d@)ﬁhd aE@FdﬁbQ@yﬂnyﬂﬁktlﬁnd’éim? Erﬁé'37 wherein each R' is

et er oar ro roxya ., .al ko
o REEp Ryt "By Ko e oty abiisiney 91 okgRy | Bstgroal
al kheteydogolyalkys yretedadydod kpiksteroalRy C hat@rbdr@hatéroallyl, and arylsulfonyloxy,
hete%(:t?‘&f%ﬂicﬂ%%%'e%@’qnalp%Bt?esﬁiﬁﬁﬁéC' oal kenyl'oxy, aryl oxy,

aryl alkyr,

heteroaryl oxy, et eroaryl al kyl ,
Gryl al kyl oxy, -amino, alkylanino, acylan no,
am foal kwl gompdudd atdo B Uk NGl of @ity losidl JORMdrein each R is

aryl sul fonyl,” am nosul fonyl, am noal kyl, al koxyal ky,

- pen selected tsprotds grougrensisiped’. - OReand acyl . 50. A
compound according to claim1 selected fromthe group
consisting of: OVHNO NNNNN\H HW O0I \ -~
NHN~O ~~NNNN6 HH W 2007/ 058628

PCT/ SG2006/ 000353 159
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42. A compound according to any one of claims 22, 23, 24 28,29 or 30 wherein R*
is selected from the group consisting of H, methyl, ethyl, propyl, butyl, pentyl and hexyl.

43. A compound to any one of claims 18, 19, 20, 31, 32, 33, and 34 wherein R¥ is
selected from the group consisting of H, alkyl, cycloalkyl, acyl, cycloalkylalkyl, -COR?,
arylalky! and heteroarylalkyl.

44, A compound according to claim 43 wherein R® is selected from the group
consisting of H, methyl, cyclopropylmethyl, 2-pyridinyl-methyl, cyclopropyl, 2-methyl-
_propyl, 2,2-dimethyl-propyl, trifluoroacetyl, -COCH,NHCH(CHs),, and N-morpholino-

carboxyl.

45, A compound according to any one of claims 1 to 44 wherein Y is selected from
the group consisting of:

2N A

46 A compound according to any one of the preceding claims wherein Y is



O-N NHNNH HNHN OO0OO I / NNN/I HN-N
H ONHI \ ONI I N NLNi NN\VI NN\ I HHC
wWo207/0886B8- | / N \ NNN NI "I NNHH | OPCT/8&2006/000353
NIl , N NO\lI 02 NHN)®NDO
~
2NN
47. A compound according to any one of claims 1 to 45 wherein Y is
U K
48, A compound according to any one of claims 1 to 44 wherein Y is a cyclopropyl
group.
49. A compound according to any one of claims 1 to 48 wherein the optional

substituent is selected from the group consisting of: halogen, =0, =S, -CN, -NO,, -CF3, -
OCF3, alkyl, alkenyl, alkynyl, haloalkyl, haloalkenyl, haloalkynyl, heteroalkyl, cycloalkyl,
cycloalkenyl, heterocycloalkyl, heterocycloalkenyl, aryl, heteroaryl, hydroxy, hydroxyalkyl,
alkoxy, alkoxyalkyl, alkoxyaryl, alkoxyheteroaryl, alkenyloxy, alkynyloxy, cycloalkyloxy,
cycloalkenyloxy, heterocycloalkyloxy, heterocycloalkenyloxy, aryloxy, heteroaryloxy,
arylalkyl, heteroarylalkyl, arylalkyloxy, -amino, alkylamino, acylamino, aminoalkyl,
arylamino, sulfonyl, alkylsulfonyl, arylsulfonyl, aminosulfonyl, aminoalkyl, alkoxyalky,
-COOH, -COR?, -C(O)OR®, -SH, -SR?, -OR®and acyl.

50. A compound according to claim 1 selected from the group consisting of:
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H or a pharmaceutically acceptable salt or prodrug
thereof. 51. A pharmaceutical conposition including a

W@ eovposssas accordi ng to any one of clains 1 toPGDS&rU6/a00353
pharmaceutically acceptabl e diluent, excipient or
carrier. 52. A nethod of inhi¥iting one or nDre

protei n kinase(s) including exposing the one nor e
protein klne ) and/or co-factor(s) thereof to an

effective agount of a conpound accord{ngllto any one
of clai j§%5p. 53. A nethod a ‘.a“ng o claimb52

one NI nore protein k| %F a
cyclin-degpendent protein Kinase.

accor di N O ghai-fiE3~uherein the ».ﬁlin-s-gengq}

se(s)

ki nase ls a Goup | ki nase.
accord|n§ t§ claim 54 wherein the ®oup ki nase
is selected fromthe group consisting of CDC2Hs,
4, CDK5, CDK6, CDK9, P El
CTALRE3, CAK/ MO15, Dn2, Dnig, cdc2,
K1, PfC2R, EhC2R, Cf , cdc2+, CDC28,
©dczy MsCdc2B, an C2R pN<a
¥ @ epgt thereof. : met had qycordLng
to cla|n1 4 5 mheNelr t he G?ou N Iase’i s
CDK2 o onal valent th Nehf : A net hod
accordlng tHo cl ai m 52 wherein the one &r nore protein
ki nase(s) is Froteln tyrosi ne ki nase . A et hod
accordi ngyto/sclal m 57 wherein thg protein fyrosine
ki nase i 8roup VI| protein ty ki mase. WO
2007/ 058 PCT/ 006/ 000353 168 A nefhod
according|to cldi m58 wherein the oup VI broteln

t yr osi negK¥mas ected from gr oup
of TYk2, Jpka, dfd HOP or a flinc |o N
equivalenN tﬂereof 60. A net hod acNorQino to claim
58.0or 59 wherein the Goup VII protein’'tyrosine

ki nase is J K2 or a functional equivalent thereof. 61.
A neth ng to claim®60 whereipN J

i ncl ud nC mutation at  positi n_617.
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62. A nethod according to claim57 wherein the protein

tyrosine kinase is a Goup XV protein tyrosine
wh2wassse263. A net hod according to claim62 wheCEBG2006/@00353

Goup XIV protein tyrosine kinase is selected from

the group consisting of PDGFR%, PDGFR-a, CSF1 R,

c-kit, Fl k2, FLT1, FLT2, FLT3 and FLT4 or a

functi onal T/q {val ent thereof. 64. A netho

to clai m6350r |63 wherein the G oup XV protei

tyrosin inas@ is FLT3 or a functionakyequi val ent
t her eof ~85. A _fetBdd according to cla in
the FLT3li ncl udes, an internal tandem on. 66.
A et hogﬁc ng~t ONThai m 65 wher ei r nal
t andem dyphycattron is duplication gci ds
VDFREYEYDH &t position 592-601. 67. A gccor di ng

to any one of clainms 52 to 66 wherein expdéing t he one
or nore protein kinase(s) to the conpound includes

adet apleteadentrateceptabRaianer srédrdg theReMal cont ai ning the
one or nore protein kinase(s). 68. A nethod according
to claim52 wherein the one or nore protein Kkinase(s)
i néf.ude %tPthG'@SQUtitaf\momfbﬂsﬂisreSlhclfﬂ‘&ihgiGtcﬁﬁhp&fn@@b&dﬂ&ng{gfooém one of
COoBISinE!1 t80 Qhd - el funct i ona
equi val ents thereo écg%gﬁg%g%)é@g@@n‘;’@ﬂp Y5880 0353
169 69. A nmethod according to claim®68 wherein the one
or 5201 e Aretel of IKhiBeHens Jor moRGIMER «#
o868k PR Bt 800 bl v o

FL d K2 or functjonal equival ent

User 5B PIGEE kel Eiet et fieremelo o efesives amowrs o a
50cqrepouprhadsprding toeang pnenafrcimyt 05ej N ki nase(s). 71. A

use according to claim70 wherein the one or nore

pr%&aei n kinase(s) is a cyclin-dependent protein

ki tthase. #yethad gecerdingde FldimhR wiergh dierond or mbrerpestein kinase(s) is a
cycojclimdepepntigtkinkingaese is a Goup I  CMCG ki nase. 73.

A use according to claim 72 wherein the Goup I CMCG

ki nase is selected from the group consisting of

CDERHs, AODR®od EokiBing €DHan SCIKGreirGRKEclindalShde RGA-ALEE = Group
POTdMEERinadeCTAI RE3, CAK/ MD15, Dn2, DnRc, Ddcdc2,

DdPRK, LmTCRK1, PfC2R, EhC2R, Cf Cdc2R, cdc2+, CDC28,
PHO85, KIN28, FpCdc2, MsCdc2B, and GsC2R or a

55. A method according to claim 54 wherein the Group | CMCG kinase is selected
from the group consisting of CDC2Hs, CDK2, CDK3, CDK4, CDK5, CDK&, CDK9,
PCTAIRE1, PCTAIRE2, PCTAIRE3, CAK/MO15, Dm2, Dm2c, Ddcdc2, DdPRK,
LmmCRK1, PfC2R, EhC2R, CfCdc2R, cdc2+, CDC28, PHO85, KIN28, FpCdc,
MsCdc2B, and OsC2R or a functional equivalent thereof.

56. A method according to claim 54 or 55 wherein the Group |'CMCG kinase is
CDK2 or a functional equivalent thereof.

57. A method according to claim 52 wherein the one or more protein kinase(s) is a
protein tyrosine kinase

58. A method according to claim 57 wherein the protein tyrosine kinase is a Group
VI protein tyrosine kinase.



functional equivalent thereof. 74. A use according to
claim72 or 73 wherein the Goup | CMCG ki nase i s CDK2
w@eoo7asdeict i onal equi val ent thereof. 75. A USBCT/SG2006/000353
according to claim 70 wherein the one or nore protein
ki nase(s) is a protein tyrosfﬁﬁe ki nase 76. A use
according to claim75 wherein the protein tyrosine
ki nase is a Goup VIl protein tyrosine kinase. 77. A
accord| ein the Goup VIl ,
pro %i n %Eﬁ’({w%ccﬂrdﬁgéoegq"g\g@ E@Ff@@ﬂ*@o&?% PrREINgYBRiRS kinase is
cornsiested rfgmotheTngqu cdikéfing FARACANMKHQRAK2Y ard FHORCdri 0 Adictional

equi reof. 78. A use according to claim76 or
7%3&2%'2@?##%2 G oup VII protein tyrosine kinase is

JAK2 or a functional equivalent thereof. 79. A use

accgyl di N\ fethsd d

L o SR MR SRR oo
@@ﬁdé%@@@'ﬁ@moﬂﬁé‘?%e”tAhQH%Cé according to claim 75

vvherein the protein tyrosine kinase is a Group AV

prat.ei n e ki nase us [ to.clLaim,
B0 Siher erene BB HRE WP BPo bR BRI R ades T FulBton a
selregitienbt’r om t he group consisting of PDGFR-b,

PDGFR-a, CSF1 R, c-kit, Flk2, FLT1, FLT2, FLT3 and

FLT4 or a functional equival ent ther eof . 82 A use

acBr di nd PN 2GopidiBg tenplEm T whersin tap BIpPIndyIgsipg tynasieris a Group
t ynoe preirkiydsisekihgse. FLT3 or a functional equival ent
thereof. 83. A use according to claim82 wherein the

FLT3 includes an internal tandem duplication. 84. A
useﬁ3accoﬁd1'131@3dtauccnrﬂiag fm cB8n Gdhehesein thi BeoupNA\E protin tragiskehase is
du a c

VDFPJe!th@& e th§ 80 up %Rését@@gf’ P[g?i%ﬁ 55%@93 geb%iﬂ By i3 FLT.
cl -7 T M’éﬂét f of péungiesal gauivalanbthereeft ei n ki nase( s)

include at |east two kinases selected fromthe group

i i CFLT3 . JAK2 f Tl
o=t PG b2 Bl WSS S0 i s

whekdnasenis FhES aradummtiomabeuivplenittedrenf. ki nase(s) i nclude al |

65. A method according to claim 64 wherein the FLT3 includes an internal tandem
duplication.
66. A method according to claim 65 wherein the internal tandem duplication is a

duplication of amino acids VDFREYEYDH at position 592-601.

67. A method according to any one of claims 52 to 66 wherein exposing the one or
more protein kinase(s) to the compound includes administering the compound to a
mammal containing the one or more protein kinase(s).

68. A method according to claim 52 wherein the one or more protein kinase(s)
include at least two kinases selected from the group consisting of CDK2, FLT3 and JAK2
or functional equivalents thereof.



three of CDK2, FLT3 and JAK2 or functional equivalents

thereof. 87. A nethod of treating or preventing a
wa@oovdiosseesr in a mammal in which inhibition of PONSGTNNG/000353

nore protein kinase(s) and/or co-factor(s) thereof

prevents, inhibits or aneliorddes a pathology or a

synpt onol ogy of the condition, the method including

adngai St rateMs e e ally effective anount
of a.¢ und %%fgorc, #b % %R'a%g WiHigin dhe one;ppore prgteigpkinasef(s)

gg. Na it &%zdFLnTé aﬂ@)JMZaqrfmaibnaMeqmmlemtstth@eojne or
nmore protein kinase(s) is a cyclin-dependent protein
Ki ngse. 82 ‘gé net hod, according to claim84 wherein the
cycl 1 n- depenaeyMAeHRLA%OTiRg 19 afy Bagpef clainGVO SRitniakibt oré@r more
2007 PleB$B2B(HPCT/ SG2006/ 000353 171 90. A net hod
according to claim85 wherein the Goup I CMCG ki nase
i's %el ected fromthe group consisting of CDC2Hs,
© CDR3UseoRrding i &lainCK GherEHS: ondDGFrAbeEﬂroteln kinase(s) is a

PCToytIREperidbnt ptddidkindsAK/ MOL5, DnR2, DnPc, Ddcdc?
DAPRK, LmmCRK1, PfC2R, EhC2R CdeCZR cdc2+, CDCZS,

PHO85, KIN28, FpCdc2, MsCdc2B, and OsC2R or a

f ur@ i ondlusequiovdiheemt Idmen amk Y
to (§;¢1(§9¢ ? or 90 vvhecr ein there'&gl%%"ﬁ“%%?ﬁa%eqs %%roup |

or a functional equival ent thereof. 92. A nethod
accordl ng to any one of clainms 88 to 91 wherein the

comdi ti oA yk ou sting of
pr Qstate g aﬁgcgré@‘nr%g% ?I%'g{)f%&ememg% Bé?&ﬁ}d "P?éﬁgﬂsﬁ‘:‘?ﬁﬁed from
£ 1 up consisling Bhele2Hsy RBIG COI3,ceian pD&ﬁdmm CDRY, PCTAIREA,
hyﬁ’@’TﬁIREQI BCTAIRE®,O/&{/RIONE! . DmS BHAED R &IE ere(r:gr]lwrﬁel%?‘f PC2R,
|1V

NoELEHR! I mel anong,

car ci g%rgcgﬁﬁhfécg [? egé%%ﬂﬂw?ﬁ E)%ﬁﬂ??e"d%ﬂdCﬁ@'anansC2R or a
| edHostianal eqwéﬂ*mf&‘areotar ci noma, fibroid tunour,

adenocarci noma of the colon, T-cell |eukem a, gliom,

gl 7ébl asA Oi@acc@rﬁﬂng @ o g} 73qmarelrbt}1c¥ ?Pd&?qﬁ gﬁ kgria:srg I3 CDK2 or

cag 0 strocytoma
rrusg Ct‘onéleel UI¥§?§ '\’?538& asns and Al zheiner's D sease.
93. A nmethod according to claim87 wherein the one or

noys Pr oA @k els el n tyrosi ne ki nase.
et hoéc] agdg%dl%n%a' vath é &e PRI kieaseishis a

tyP(S’@f"ntér?{erH?é is a Group VI | proteln tyrosi ne

ki nase. 95. A nethod according to claim94 wherein the

G Vi rotein osipne kinase is
2iiY A udt aoc%ordlng ttc}/ claim )15 wherein the protein tyrosine kinase is a Group Vi

protein tyrosine kinase.

77. A use according to claim 76 wherein the Group VII protein tyrosine kinase is

selected from the group. consisting of TYK2, JAK1, JAK2 and HOP or a functlonal
equivalent thereof.

78. A use according to claim 76 or 77 wherein the Group VI protein tyrosine kinase
is JAK2 or a functional equivalent thereof.

79. A use according to claim 78 wherein the JAK2 includes a V to F mutation at
position 617.



selected fromthe group consisting of TYK2, JAK1l, JAK2

and HOP or a functional equivalent thereof. 96. A
woreaohosseas cor ding to cl ai m 95 wherein the G oupC¥B62006/000353

protein tyrosine kinase is JAK2. 97. A nethod

according to claim96 wherei ntthe JAK2 includes a V to

F mutation at position 617. 98. A nethod according to

any one of clainms 93 to 97 wherein the condition is

selected, fromthe grou,p consi sting of o ,

My 8P opr of\{UP® R%PTANG TQF'aiBY Thoihergin the Brtein tyigpiap Kipageds gdroup X1V

20pmthbBmRi8e AL SG2006/ 000353 172 nyel of i brosi s,

pol ycyt hemi a vera, essential thronbocythem a, chronic

nyel oid | eukem a), nyeloid netaplasia, chronic

my 81.onond dipe iaecordingikte wlaim 8ambereinl tymBlooe IV proteduiyesiha kinase is

acyéiBcteirith hﬁeoé}blﬂﬁEdn%isﬂir@%‘f?ﬂ(%ﬂt?%h[ﬁ, Scbs%‘é Egg-ﬁi?, 'Flk2, FLT1,

B-%ell L%zrrphoma acute T-cell |eukem a,
caF 6k an9\rhr4 e fenglienal equivglentihasedf.ci noma, prost at e

cancer, nelanoma, nyel odysplastic syndrones, kel oids,

copgestiye heart failure,_, ischem a, thronmbosis, = . .
cargg’i ac )}‘B%lafcrogjﬁ'ﬁa? CHm %H’B?V”ﬁ%@ﬂ‘%?@{ BrRteingligsine kinase is
r eFLTibdr adepbiorel eguivalent tf@8eof. A met hod according to claim

93 wherein the protein tyrosine kinase is a Goup XV
protein tyrosine kinase. 100. A nethod according to

cl 8%-m 99AWse rassainchie @Rimug? Xhareipriest B3 ingludesi aneinteimalaadem
| sdugiedtest ed from the group consisting of PDGFR- D,
PDGFR-a, CSF1R, c-kit, Flk2, FLT1, FLT2, FLT3 and

FLT4 or a functional equivalent thereof. 101. A nethod
ac8er di ny dse abading 1d)@laim @B ewterdih theGhREHRI XnYed! RbRiafbn is a

AR b Sk TR e ) AR 2P 01 whor i

the FLT3 includes an internal tandem duplication.

1085. A NBLEOSAHGRPITAE 7 Al ke -

[ nf ertnal t andem %{?I i catiégg&%@mg%gﬁrpwggﬁ%hn%%ge(g)rﬁn%ge at
aclta¥ VBFHEres/Bredad [Ioiths SrruBoensiting off GPK2AFKEY med JAK2 or
actuoctdna gqbicelantstheest. of clainms 99 to 103 wherein the
condition is selected fromthe group consisting of

acute nyeloid | eukem a, acute pronyelocytic |eukem a,
acBl-e | yhpsecrsgardieg toslaked§ wherery tieody orhcas proteindymase(s)rinstude all
| ethleacy CORD LTS SEAKD 81 fuRMBhs ARARRHs terdofukem a, acute

B-cell |eukem a, chronic nyel ol eukem a, acute
T-cel |
87. A method of treating or preventing a condition in a mammal in which inhibition of

one or more protein kinase(s) and/or co-factor(s) thereof prevents, inhibits or ameliorates
a pathology or a symptomology of the condition, the method including administration of a
therapeutically effective amount of a compound according to any one of claims 1 to 50.

88. A method according to claim 87 wherein the one or more protein kinase(s) is a
cyclin-dependent protein kinase.

89. A method according to claim 84 wherein the cyclin-dependent kinase is a Group
| CMCG kinase.



| eukem a, nyeloproliferative disorders, and chronic
myel ononocytic | eukem a. 105. A nethod according to

W@ k@ 05$78 wherei n the one or nore protein ki naBe(/s¢2006/000353
i nclude at |east two kinases selected fromthe group
consi sting of CDK2, FLT3 and JAK2 or functional
equi val ents thereof. 106. A nethod according to claim

10gpwher R'nﬁbtﬁdaeac%}& F{fo JHh 25 %fﬁ'uﬁk #§ onﬁf E‘/l% kirdd§ e cted
all three of unc

eqiPPaihe rgreun ﬁmse&ng oV EP G2ty /s HPKBCTDEE 005, 00D 3CDKO,
17®CI@mE1UsrecmlRez COOPARAS ZRKAIAHSNIDME, BMLcOMRIcAE2, DAPRK,

t t f di t
R Al - S N A
of Ms@dcaby, amnb@sCaRaJtaéwmtlonkheqme&érs)hemam prevent, inhibit
or aneliorate the pathol ogy or synptonol ogy of the
CO'W' ti Oﬂ métIQ&} aRoMdR§ tSE5RT 84 Qrgg(; Whé?&ﬂ'tﬁ@ &%¢p WRSKE Rinase is

npre protein kinase(s) IS
cygD?(E OB%B‘@ﬁtlf@ﬂteqHY%?”éﬁhWeRfr nase. 109. A use according

to claim 108 wherein the cyclin- dependent kinase is a

G gyp | Ki 110, Au r.di_n toc
108° V\her'é%éqtpd & 3\98 G A0S @ FRidE oo 3&%&{% e gt is
t heelegtesl) frooo s thupgcooélst@DGZFBrpstﬁi@Kﬂanc@DI{é]moWna malignant

CDK@opIaQR@ br%%\ahéj QIW ff cc@%ﬂl%ﬁ% rﬁg@&&%pﬁgg C&s&?osarcoma

Ehéﬁéﬁm%?r @b?ﬁ@'”‘t’% Pan-sregicesl lurpH@seer, Relamgia, fiyeogelp carcinoma,
I\/B&émg'tht edfladh G Paritfead myelbRfleliRif, cBiba \calcRBkha, fibroid tumour,

g R T I MO R
f ulyowhemalovagoicaadee méstenbsis, estfocyttrhd, blatiders@ofasna] thus@iobkeletal
an“E%m@%n@k@ﬁﬂﬁeﬂs% ch& 111 wherein the condition is
e

sel ected fromt group consi sting of prostate cancer,
retinobl astoma, malignant neoplasm of breast,

mabg.gnani nieltﬁwlﬂccd?tﬁm&t@'c@ﬁn SERAQER i GHe P HBR ﬂ?&t@tﬁ'kﬁ\ase(s) isa
squanous cel |l carci noma, non-snal

I uﬁrﬁ%énatﬁ%’gpe KPR%€anona, |iver cell carcinoms,
mal i gnant neopl asm of pancreas, nyeloid |eukemn a,

cegyi cal A?r%ﬁlﬁdrﬁgfg?ﬁdmg{& Qra% & (A/H&QlHrthe prﬁ\gﬁgﬁgs'rfl eckm %e s aoEroup

the col on oma, g
ol I 58@&9‘1’&0’@@!‘? bhese. | yrrphorm ovari an cancer,
rest enosi s, ast rocyt orra bl adder neopl asms,

nmuggcul os i mer's Di sease.
§§ K accor 0 @Ialm 94 vﬂ‘nerem t%e %roup Vi protein tyrosine kinase is

selected from the group consnstmg of TYK2, JAK1, JAK2 and HOP or a functional
equivalent thereof.

96. A method according to claim 95 wherein the Group VI protein tyrosine kinase is
JAK2.

97. A method according to claim 96 wherein the JAK2 includes a V to F mutation at
position 617.

98. A method according to any one of claims 93 to 97 wherein the condition is

selected from the group consisting of Myeloproliferative disorders (chronic idiopathic



113. A use according to claim 107 wherein the protein

kinase is a protein tyrosine kinase. 114. A use
w@aewansiorsy t o claim 113 wherein the protein tyPOESGH06/000353

kinase is a Goup VII protei rl172tyrosi ne ki nase. WD

2007/ 058628 PCT/ SG2006/ 000353 "“174 115. A use

according to claim 114 wherein the Goup VII protein

t yr ogélofidrdsisnasyeythemia v8laeedsatiall thidMbb&hediz) la'rlporﬁ@m;%u&é leiRemia),

of ) L.. JAK?2. and HOP qr ~a, functiona , _
cquiE P EPRep dionc TR oRarasdls ikeBRarHE et viers, acuts
wheerdhreblastis iGukamia, \Hddglin'etdisesse! \B-ai IndpHoimanacuté T-cell Alkemia,
or BrehdiN&drdi Y r - 117, use

accor géitlngat“%lq c’a@%ﬁfl%g%{ér%arlbﬁ £ %fgmﬁ’i?(zprioﬁgtleua@gera Rplanoma,
to PYSIRAVERISR sapdropessikelogh eammestive thear failves, desbemidi trgombosis,
to eaylactiyper@bpty! filmBhadHpdrnslch! anM1efifal degbheatig@ndi tion

is selected fromthe group consisting of

Myel oproliferative disorders (chronic idiopathic

ny e¥Df i briosietipd padoydingtth elaimeo3eHeRein @R RdIh Blosine kinase is a Group
thr;@,qytb%;é{ﬁ @ﬁﬁh@’kingﬁr onic nyeloid | eukem.a), nyeloid
S .

nmet apl asi a, roni c myel ononocytic | eukem a, acute
| ynphocytic | eukem a, acute erythroblastic |euken a,

Hodgloi n' s ﬂétﬁ@cﬁ&%ordﬁg f‘(ﬁj,léim by Wﬁ’é}&%e @’8% )@\e/po?egrlot&rgﬁine kinase is

Ieuk?n%ﬁ;i b{}_.east carci homa, ovarian C

car EEH{MpIE Gruperopsising of PREFRbo RRGFRey E85HR: syfita §k2.cFLT,
sy nRlTan®S3 ake FoT4ds a frengeisilivaent errdbr. f ai | ure,

i schem a, thronbosis, cardiac hypertrophy, pul nonary
hypertensi on, and retinal degeneration. 119. A use

acct¥di ng methed adconding & e r180 whdrbie ther Groep XIVtpydte@s tyRiine kinase

Ki N@$ETI &% adurfeticHalPe tileplel N tyrosine kinase. 120. A
use accordi nglto o a%f?ﬁ] 1fggov'\herei n the Goup XV

protein tyrosine kinase is selected fromthe group

conti2st i momethodPa¥chiing to EANAIBY AherbiRfie FRT3 (ihl'cmdés an’:lhtlg%alttandem

FLTdmlicafidnT2, FLT3 and FLT4 or a functional equivalen

therglocﬁ 121. A use according to claim 120 wherein the
G oup XIV protein tyrosine kinase is FLT3 or a

f uni onal meribd SRy b BREPAL kR of uBkalicy i
cl aj m 121 wherein thg FLT3 includes '@H@ﬁ?@?ﬁ%ﬁ' 4U§%:5 M ' @
dup‘i“Ptcﬁantﬂﬁ?mTiﬁf"d%VQfsP@YgE@H@HPQ’ﬁ'Oﬂ 89%6%i m 122 wherein
the internal tandem duplication is a
104, A method according to any one of claims 99 to 103 wherein the condition is
selected from the group consisting of acute myeloid leukemia, acute promyelocytic
leukemia, acute lymphocytic leukemia, myelodysplastic syndromes, leukocytosis, juvenile
myelomonocytic leukemia, acute B-cell leukemia, chronic myeloid leukemia, acute T-cell

leukemia, myeloproliferative disorders, and chronic myelomonocytic leukemia.

105. A method according to claim 87 wherein the one or more protein kinase(s)

include at least two kinases selected from the group consisting of CDK2, FLT3 and JAK2
or functional equivalents thereof.

106. A method according to claim 105 wherein the one or more protein kinase(s)
include all three of CDK2, FLT3 and JAK2 or functional equivalents thereof.



duplication of am no acids VDFREYEYDH at position

592-601. WD 2007/058628 PCT/ S&2006/ 000353 175 124. A
wais®7assses di ng to any one of clains 119 to 123P@ie6HI06/000353

the condition is selected fromthe group consisting

of acute nyeloid | eukenia, aélite pronyelocytic

I eukem a, acute |ynphocytic |eukem a, nyelodysplastic

OMBSye of SLHAD Mn@%cérdm% E)Va‘ﬁp bheSof clgﬁfrfsl 1g8H P\QB(&I ;br@paratlon ofa

Ieu em a, acute% a, chronic

| elR@EeAMENt faeitRatingra eqadition in @ RBFRIN WhigtInBiBitien ?ffoa? a&m% protein

di RRAERS Tan PRe®NirMbitCormMuRIORRNME Yidtioldge Ut esyimptomb@By of\ the

use r@QC:ordl ng to claim 107 wherein the one or nore

pr BENH ki nase(s) include at least two kinases

selected fromthe group consisting of CDK2, FLT3 and

J or e

2008 o fy DS ENG g S ) i WIS moleBroidh KEBe(s) o o

ki pugliedeppndentirgigia kingsd. t hree of CDK2, FLT3 and JAK2 or

functional equivalents thereof. 127. Use of a conpound

according to any one of clains to 50, in the. .

pr &é%har ath ¥ie %FF°’91“9 tRedRiEal ,qgm\eqe@&het W@"W"?@S\T‘{‘?’Bﬁ?naﬁ is a Group |

pr emed kirage.of a ki nase-rel ated di sorder. 128. A use

according to claim127 wherein the kinase-rel ated

disorder is a proliferative disorder. 129. A use

ac ¢t di ryusecacedrdingriolcRB Whtwherain the Brqup & CMCEr e is selected from
g‘#&}(’glclbf??sés;ﬁgg{ S’f‘élﬁﬁjzb-fsr@ﬁkz oBR3 %MpchBS(tmie CGKQ’fPCTAIRE1

I ve di sorders &c ronic id

wspa?nﬁ?o%@weww%m &P Digdge RUPRR. LMTORKI, PIC2R,
t hEROIR WICHeR] dic2€ feDurscPHYSY, |iNE8| Fudderri MgCdcZB @hdDEC2R or a
msga | as1i a,.)?ghli@nl c, myel ononocytic | eukem a, acute
"°(5‘a ea ke BeePliveni e myel omonocytic | eukeni a,

acute pronyel ocytic | eukem a, acute |ynphocytic .
| edkbmi aA useengerding fo,alaimdp9 afsﬂP(WthéﬂMfﬁUP h%’l’]@% kigageds FDK2
| egkgithaiondl e4liReYE B&ks, Hodgkin's disease, B- cell

| ynrphoma, acute T-cell |eukem a, breast carcinoma,

ovari an cancer, colon carci noma, prostate cancer,
melahonaA usyeiccrdq«sg)lttasby onesynclaioeeed tkdldivdierein the "condition is

re%bl@&?& %Fno% rol '&oﬂﬁémb &eﬁ’rggtgtén&é%erbrr@(ﬁx%lastoma malignant
'ghant tu endonet r1 al h%\fﬁ’ ['asi a,

osm@@ﬁ,@mtweasts q@ba?@utstuwuof 6QP1: iepdmetriah ipy ogigopgreoma,

| URGUAFRIE REN cd?@rl\cﬂrﬁboman shalVedll 16R) dance!ﬁam@bﬁwmw,llver cell carcinoma,
mal i nan neo

m of pancre el oid | eukem
CerAGRN e Brm Ghe PP oM PHROLT coal BLAPRP e ymour
t hcadermlcamnorgﬁ ofcthe colgn, i Todsll desikemia,, glioha catidizlastionag loligpdendroglioma,
%Bﬁa o%( 'n'cgﬁlcqu (ﬁ{osis,ragﬁ(fcgtﬂﬁé' tffadd@ﬁﬁe"oﬁlﬁéﬁ@ MRsculoskeletal

neop asns an nmuscu el etal neopl asns.
neoplasms and Alzheimer's Disease.

113. A use according to claim 107 wherein the protéin kinase is a protein tyrosine

kinase.

114, A use according to claim 113 wherein the protein tyrosine kinase is a Group VI

protéin tyrosine kinase.



130. A Use according to claim 128 where the

proliferative disorder is a nyeloproliferative
waleaonssses WO 2007/ 058628 PCT/ SG2006/ 000353  1761/3G2006/#00353

use according to claim 130 wheyein the

nyel oproliferative disorder is selected fromthe

group consisting of polycythem a vera, essenti al

t hr ti¥boc y& heendcgording td caimptit hihereimpe IGodupBAlodtein terBsine inase is

us r n e

i s e B B PPt fgore
whefivaleptieeredincer is a solid tunour. 134. A use
accordi ng to claim133 wherein the solid tunour is a

present sized froman or

1ol S Bt rGin A8 DPORBEule CRprg wPel) agie kinase i
oV atAK2 or e inotipnalEqoisd et thereeindonet ri um  bone, ski n,

lung, liver, pancreas, cervix, brain, neural tissue,
IynPhatic ti ssue, blood vessel, bladder and nuscl e.

135117A udeusecacserdingdp damcliGiwheregpthaddikinpluddsea ¥ 4 € emutation at
S poshiengiol ogi cal cancer. 136. A use according to

cl ai m 135 wherei n the hemat ol ogi cal cancer is selected
from the group consisting of acute nyeloid | eukem a,
acutis. pr oxnyed @aoptdlr@ tbem&emaa:f ot @14 toy MIh@BytkinGthe condition is

l eué%?erg}e% froq\)(% %gp | ansst nq 8?’ &Ig ffeé%tﬁ%'l Ejosg}/dlga tc%r‘onlc idiopathic

j uveni eIo
| eunmﬁﬁarosehwmwbemwrm @sd&@aktbrmn&qcy@heml_aech'rem@theIond leukemia),

| e%%l@meﬁblégé"cﬁrommﬁ%lmgﬁbétléuﬁerjnF E@lﬁnph%& Rudmia, acute

| asi a chronic rrye ormnocytl C
er y%fHP@B'P% leukemia, kidpidn's (disgepe; P-cel dywa@é agifie) nge& dpykemia,
| y njpbastecardibia, AdvEs® a&Rer, d¢dftﬁl E:Qrmﬁd)rﬁd Npré&dte Wo&Hcer, Nmelanoma,

the k| el ated di so i S ar di_avascul ar

et MR R W T L —

t hecardiaadiyoerbiemyl radmaay bymketendian, srel refirnbddgerderation t he

group consisting of congestive heart failure,

I schem a, thronbosis, cardiac hypertrophy and

r est®nosiAuserserding lesiaie B wirerrin the protedn Biodine kinserie Rroup XIV

t heprtelnagesinediraked di sorder is a neurodegenerative

di sorder. 140. A use according to claim 139 wherein

t he neurodegenerative disorder is Alzheiner's

di st¥se. AB2E0FH06 B628MACT MEBS2DARBY OOOB XB/ profeh tyrosine kinase is
selected from the group consisting of PDGFR-b, PDGFR-a, CSF1R, c-kit, Fik2, FLT1,

FLT2, FLT3 and FLT4 or a functional equivalent thereof.

121. A use according to claim 120 wherein the Group X1V protein tyrosine kinase is
FLT3 or a functional equivalent thereof.

122. A use according to claim 121 wherein the FLT3 includes an internal tandem
duplication.
123. A use according to claim 122 wherein the internal tandem duplication is a

duplication of amino acids VDFREYEYDH at position 592-601.



141. A nethod of treating or preventing a
ki nase-rel ated disorder including admnistration of a

wo beragsset i cal |y ef fective anount of a conmpouneBCT/SG2006/000353
according to any one of claimss | to 50 to a patient
in need thereof. 142. A nmethod according to claim 141
V\,h,g*ei n the Ki n%se- rel ated gi ?or der is a . o
pr 5% f efwtTR/2CCHII0g 19 ANy AR of KAt iy toatdophereily thepcondition is
c| selavted 4Rnwifer gionp tchiesistinglof edtatnmyeriddieskeniteracue promyelocytic

S d ; consisting of whereipn the . .
oo a4 PO RR ANALSLIA, ShotEL Bl e
c oRydlERanagytie feukawia, owte B el feaakénia, aiiosisrmajelols 1¢ukemanaaute T-cell
| dbQRAtN el OHRAO BSOS iHs, RO LME ' ia,

essenti al 9? %ﬁrfonbocytlhem sé,a chI?/ro%iE @%@@”SW '?‘é‘beﬂ‘éam a),
nmyel oi d net apl asia, chronic nyel ononocytic | eukem a,

acigse mpelseiadcdréngkie Riafn 107UMRRIH BeBYE bORBB @RYEIA Kinase(s) include

l e ' .acute pronyel acytic | eukeni g, u

| R e R R M ol e e Ef R areaane o

acfunctiond! eqsivialehtgtiieeasf.a, | eukocyt osis, Hodgkin's

di sease, B-cell |ynphoma, acute T-cell | eukem a,

breast carci noma, ovarian cancer, colon carcinong,

pr'¥8t at & waRewrding taelaiih bibavherginthe @pe pl mere Potedykinaseigbisclude

k edliahregof T2, O3l 2A8 U/AKBor flidnBNR0ia8ROBRkasm of

breast, malignant tunour of col on, endonetri al

hyper pl asi a, osteosarcoma, squanous cell carcinonms,

not?/s malUse ofd tonipowrg ecemdieyg to anyp braenad ohaims|1ity B0 in¢redl greparation of a

Cah&didERefor TR ted or I};P&Q.F&loﬁ%@ %}as@?%&%c?&?drdewel oi d

| eukem a, cervical carcinom, fiDbroi unour,

adenocar ci noma of the colon, gliom, glioblastons,

ol 12godend e ldcesiing Ity NaRITR M7 wR¥ @i B 1GAHIERdIated disorder is a

restr‘en Si a ?st rocyt oma, bl adder neopl asns, and
"JURESUEY  neopl asms. 144. A nethod according to

claim 142 where the proliferative disorder is a

nyphopr al i g [ 45 aet.no cordin

Coal o i FARo B e i knord e BFAP BTG 3 oo rom

i sthe gEquB cgoasisting ot Pslopiptifeiative: giserdersi (alyords idinphipisymyrtafibepsis,

V EolycytRsiaig Nietad| eskétiamasyioBRRdRa, Bishic 'n‘iveBBate_nké?ni? myeloid

rTyeItof'l br o§1| s. 146, A rr‘s\léhod according to claim 142~

wWHEF 18 hErlicy TYelRPRcyle JPUEMRer aqule” dyRloidy leukqmis, - jyenile

mehyetsuhoaoeytic Ghiukegnis, cacaleapromysld@ytivhieoieints, tlogte dyambetytic SeuRemia,

sal : : di I @i m.147.

S TRt S B 00 ASEEAG\ 8 ) A s, o

netel YaRemas gcute bielderkemigabreant carrinenug: oashrecaneet, gofaprearcihema,

grgdektate ORI dlarRmabd ! MRtddyspitic QQX(‘I’%&@ 2Roids, retinoblastoma,

PCT/ .862906/ 0035%3 17 , . .
malignant’ neoplasm of breast, malignant tumour of colon, endometrial hyperplasia,
osteosarcoima, squamous cell carcinoma, non-small cell lung cancer, rmelanoma, liver cell
carcinoma, malignant neoplasm of pancreas, myeloid leukemia, cervical carcinoma,
fibroid tumour, adenocarcinoma of the colon, glioma, glioblastoma, oligodendroglioma,
lymphoma, ovarian cancer, restenosis, astrocytoma, bladder neoplasms, and

musculoskeletal neoplasms.

130. A Use according to claim 128 where the proliferative disorder is a
myeloproliferative disorder,



ovary, colon, prostate, endonetrium bone, skin, |ung,
liver, pancreas, cervix, brain, neural tissue,

wo gouplossees ti ssue, bl ood vessel, bl adder and nRCT/B€2006/000353
149. A nethod according to cl @am 146 wherein the
cancer is a hematol ogi cal cancer. 150. A nethod
accpy,( di ng 1.9 acI ai.m 14%6¥nher ei n the hemat ol ogi cal
cancer i 'SEFEE( 'EPtOfC 1¥0nheggingtp myelprspiifarativg disprderdsiselected
my effan) e rouik eorisitingadt bigoy e MR elaeXE MRl ﬁw%%@éﬁh@mlaaa%'q(ﬁopathlc

| yraeaybiie | eukem a, nyel odyspl astic syndrone,
| eukocytosis, juvenile nmyel ombnocytic |eukem a, acute

B-cel | | eukeni a, chronic nyeloid | eukem a, acute

T-cesb) | ﬁwk@ﬁéc@ﬁdlr@% 88 ZB\Wé?ejertFP ﬁr%ﬁfg}ahve 01(1: e%gﬁg] g%cgr

nyel oi d nmet apl asia, chronic noc

ac t er, obl asti eukem a, Hodgkin's di sease, and
B- g'g Amgggcnﬁrd'“ﬂéﬁaﬁmﬂég W'E‘)‘%ﬂe"éﬁ‘@(‘i?’meh@ atsplidduragum 141

mhereln the ki nase-rel ated disorder is a
carldf-ovad &g agcodingde deim. 133 Shereh the sdia tunaeie BradiiAdlir b sent in or

| di d
el et a0 o gl (EI S RUBT ot e o Bhitag Ggreast, ovary,

he SPPM 1 RIPStale: eCNdo@eliEMm; Boney |5kim nitrgs iliser, pamatiaaccervix, brain, neural

hy fiesuerlpyihgtictiseus, BRbERRSH|, Bladdd 3nd Aud hod according to
cl ai m 141 wherein the kinase-rel ated disorder is a

ne deg 154, A nethod according to
Cl o BV Rkl B 15 e e s torenisil g

Al zhei ner's di sease. 155. A nethod of synthe3|s of a

ConpRUNCA ode afc@dSrH’HJI; 23 élau‘ﬂq 35’@!’?&{5]# Fm)h@mg O%Pla?l ﬁ:&ncgr is selected from

|
Conpoq(joulcﬁ) n%qn&ftﬁ\g cffoqcl‘ﬁﬁl rayejgld eW'WCUtRZJf@weNzyhc%ukemi’a acute
R1lyMpRZytisle e 0, %aﬁa@plm/smlegfg&i‘ggis rjgvgﬁ lev\ﬁ)% ogrllo%acytlc

R1
| nieglﬁ%:na B@ute Bl%ell léakemla chronlc myeI0|d leukemia, acute T-cell leukemia, chronic

myelomonocytlc leukemia, myeloid metaplasia, chronic myelomonocytic leukemia, acute
erythroblastic leukemia, Hodgkin's disease, and B-cell lymphoma.

137. A use according to claim 127 wherein the kinase-related disorder is a
cardiovascular disorder.

138. A use according to claim 137 wherein the cardiovascular disorder is selected

from the group consisting of congestive heart failure, ischemia, thrombosis, cardiac
hypertrophy and restenosis.

139 A use according to clam 137 whereln the kinase-related disorder is a
neurodegenerative disorder.

140. A use according to claim 139 wherein the neurodegenerative disorder is
Alzheimer's disease.



(b) subjecting the conmpound to ring closing
nmet at hesis; (c) optionally reacting the double bond
wo baog/ofssesred to form a cycl oal kyl group. 156. BCTRGH06/000353
according to claim 155 whereisn step (b) involves
treating the trifluoroacetic acid (TFA) or
hydrochloric acid (HCl) salt of the conpound, with
5-140 noPemethed o trealieg 2erd Peuertingit 8 dinagerelatgds tdisordler including

d'agmn%‘irﬁmtdﬂ a%r@bu%% effiéQife arﬁo&ﬁ?ﬁﬁ@%vﬁﬁbﬁﬁé 9LBQinh ® any one

ai m 155 or 6 wherein step (c) includes treating
tI’?éC'a'FFét & ﬁ%@.@%‘%ﬂ&@@&? WeeH a freshly pr epar ed

et hereal solution of diazomethane (CH2N2) in

Id%?l or %n%f@?fge/ d'doq)éﬁﬁe at ?MV\Q%EXOW 03862 d disorder is a

| reradifenedive disadierappl i cati on No. PCT/ SGZOO6/ 000353 A
CLASSI FI CATI ON OF SUBJECT MATTER Int. Cl1. CO7D 498/02
(2006. 01) A61P 35/00 (2006.01) CO7D 495/12 (2006. 01)
CAHBi nuédnethpdigppriagrimeiaim HawherinclBe giolilgratiye disorder is selected

| nfoRY t'ﬂé“gfo@P%bns@%ge&twl"@}%ﬁbfpfoﬁf@ﬁab@”dtédrfér:)is BEctdfrdOtR group

t

VSR o TR SBa A (pricai QRatlie el st S, faicippmia
f ObwaMnﬁmythMMSsﬁtﬁenﬂmtchromc syettic lesfentda)c @it atetaplasia, chronic
SRR S L T GSHIE Rl b g,
s éagpte meainyeler\die epkamiia agute ympheseticdenemiat aatedrivthiabjagtin eukemia,

| NcBte NRELIOB@AemRE ﬂsﬁsﬁ&gﬂ@ﬁ@ ”ﬁodﬁfqn Q @ts@as*éaﬁeceﬁ‘%phME rfute T-cell
practi cabl e, search fernms used) STN substructure

sdsH<emiac, 'ﬁ%ﬁﬁm@acmﬁ%meﬁd@ REICIBORRGT Prostate  cancer,
Caﬁ@gmrrm, mG@lddysplasic @fnddme@ niedtids, matiddblastathac mblignant nebidsen of

SHRERE G 0 i YO FTRTEED, TR IRy grovs oo

2@erinamge son-prealiwbell &indocanersnmespesi livet webageomoma arattgnant
eXxREpLSS gfurdahﬁéasdoﬁ\%m@t Ruldhta, | taliefl hchbta, fibroid ~ tumour,

conti nuation Box patent fam | P/ annex
sifdenagproRgTR i Solgh. cS"‘P@a dioelasiene.so go%nd@gkﬂ%ﬁwnphoma,
defvhrrdnngartcbne igstereisis) asfraitemaf blabder andoplabing,hands mukuloskeletal

teg&asq‘%)cunent publ i shed after the international

'ng Jate or priority date and not in not
COI’]SI dered to be of particular relevance conflict with
t h@sappla %mo@nadauhmgl {oeelaik0 1N @Rt fRd pFJn%ramé RfsbRbE is a
or t eor ing the invention "E" earlier
Veo S°ﬁJ§¥ent but published on or after the

"X document of particular relevance; the clained
i ridént i énmemcmeccotch'ngctondé:iuhe‘rdedwhemhelthe myeloproliferative disorder is

selected from the group consisting of polycythemia vera, essential thrombocythemia, and
idiopathic myelofibrosis.

146. A method according to claim 142 wherein the proliferative disorder is cancer.
147. A method according to claim 146 wherein the cancer is a solid tumour.

148, A method according to claim 147 wherein the solid tumour is a tumour present in
or metastasized from an organ or tissue selected from the group consisting of breast,



international filing date or cannot be considered to
i nvol ve an inventive step when the docunent is taken
wa@ak@n®ssek8 docunent which nmay throw doubts on PCT/86G200§/000353

claim(s) "Y', docunent of pal”icular relevance; the
cl ai med i nvention cannot be considered to or which is

est i sh the bl i on date of invalye an
RS I S AR SER TN
or’ﬂSm@r|emmaﬁehssuarbtw<hmssej;ttlaudercamdarmsm.her speci al
reason (as specified) such docunents, such conbination

beisng OR\heMbY abrdngs EiaRH 4%mhle e% Sinkd? R Pldmatoldgical cancer.
docurment referring to an oral di'scl osur e, Use,

exhi bition or other neans & docunent _manber of t he
saise. paneandthddedtcdriing loRtlaiel 0G0l NMREinRkddhdnsietshidar ¢ateriPselected

oriogt e GrofEbd 8RR ol acyleheleRt usditle. adleFohiiulcBtiama gove
t Hsennhncm fekéngaahyepdgapahtidCatdrome, lawkotyitasy, pfertid ewyelomonocylic
' ﬂé&&:ﬂét éda{éaé- déﬁ?négl:k rc%gng &rng%%ldl:ﬁl%rlﬂ@r cg%/OIQ{?IITeuWa chronic
Auwwmoz%fdt'%'ﬁ\a'ie&@r M@W%@%ﬂlapﬂvwm@m@ecwbo@@mla acute

2@PythrylE bl eQkeiz A8y kinASEERAL b B-cdm ﬂglw haglgr ess:
pet (r)i paustralia.gov.au CHRI STINE BREMERS Facsim | e

No. (02) 6285 3929 Tel ephone No : (02) 6283 2313
151 A method according to claim 141 wherein the kinase-related disorder is a

cardiovascular disorder.
152, A method according to claim 151 wherein the cardiovascular disorder is selected
from the group consisting of congestive heart failure, ischemia, thrombosis, cardiac

hypertrophy and restenosis.

153. A method according to claim 141 wherein the kinase-related disorder is a
neurodegenerative disorder.

154. A method according to claim 153 wherein the neurodegenerative disorder is
Alzheimer's disease.

155. A method of synthesis of a compound of formula | as defined in claim 1 the
method including the steps of:
(a) providing a compound of the formula

b
R2 R#
L

R? N 22
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wherein R', R?, R?, R?, 7%, Ar', Ar%, X' and X2 are as defined in claim 1;

(b) subjecting the compound to ring closing metathesis;

(c) optionally reacting the double bond thus formed to form a cycloalkyl group.

156. A method according to claim 155 wherein step (b) involves treating the
trifluoroacetic acid (TFA) or hydrochloric acid (HCI) salt of the compound with 5-10 mole%
of Grubbs 2™ generation catalyst in dichloromethane at 40°C.

157. A method according to claim 155 or 156 wherein step (c) includes treating the

metathesis product with a freshly prepared ethereal solution of diazomethane (CHzN,) in
dichloromethane/dioxane at 0°C.
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