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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 like) as well as cytotoxic agents such as bleomycin, cis-platin, vinblastine,

35 cyclophosphamide, 5-fluorouracil and methotrexate. These treatments all rely on causing
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A number of kinases such as JAK2, FLT3 and CDK2 are promising kinase targets for
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am no, al kyl am no, am noal kyl, acyl am no, aryl am no,

sul fonyl am no, sul finylam no, -COOH, -COR3, -COCRS,

- CONHR3, R! HWQ eaWden‘tl 'E‘Q%Eﬁom the group consisting of: H,

alko car on | am nocar bo sulfo
105) W wy%/ kengll} ?JW@UF?I?WI halg@lgqngluhqt%rﬁykyl cycloalkyl, cycloalkenyl,
ar 3h|e&tdcﬁl¢1<)dlkyl asteroogldafkeny, aryl,-heEtanRAepEIcAEky!, heterocycloalkylalkyl,

o Nggggkg@ P N e———

an d'eﬁmrylhe@a@qlkybf aptttietdroakeyly tedroxt i dwdrbxyplkgiubstkexyut eldoxyalkyl
ealkoRRiny, R4alkéf\9lgx3R5 a‘lk%tn;ﬂ&&e p @ﬁ%‘%ﬁk&lk&yls e h@t@ﬁo@ﬂ:lc;arkgw(yt h&ryioxy,

15%21%5&"&’&"?' fpg?’gqg%al WFVIO’%y cr%/eé%{PWPXV’ hé'i!“@Poc%“&M %Iawy pminoalkyl,
ﬁr %alcylalhleg l@Tﬂ?’hyb,,sug@WQhﬁ)ﬁl k%fr@lakﬁd’lo, -COOH, -COlR;-l((JOOR3 -CONHR?,
e ﬁﬁ@égdh%ﬂ?éﬁ%@ m*@n’%ﬂa i °é¥>‘iar Bl | 1B i’%ﬂygdsu'f"“y'
ea@lrkyllswfohﬂ |&HWl§pléleeﬁtYlSylf®¢|l earyleulfinyk, camindsalfenyb usR®, R*S(O)R".,
COMBS@)IRY OR‘CROMARTRE- 2l KIHONR)R®-,  RINRIC(OR®-,  R*N(R®)SO.R-,
20 R*N(R®)C(O)N(R®)R®- and acyl, each of which may be optionally substituted:

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
25  may be optionally substituted;

each R® is independently selected from the group consisting of a bond, alkyl,
alkenyl, alkynyl, haloalky}, heteroalkyl, cycloalkyl, heterocycloalkyl, aryl, heteroaryl,
cycloalkylalkyl, heterocycloalkylalkyl, arylalkyl, heteroarylalkyl and acyl, each of whichv

30  may be optionally substituted;



al kenyl , al kynyl, hal oal kyl, ~eteroal kyl, cycl oal kyl,
het erocycl oal kyl, aryl, heteroaryl,, cycloal kyl al kyl,

whedoensssyt| oal kyl al kyl, aryl al kyl, het eroaryl aP&ySGz06/000352

a
10164

15

2

o

25

30

.35

acyl, each of which 30 rmay be optionally substituted;

WD 2007/ 058627 PCT/ S&006/ 000352 7 Z2 is

| ndepengent |y selected fromthe group. consisti gg °§ ﬁ 7
bond, 8, isddepeqcimntly_selectefim)tes 9o Ysistingz¢{@ bon RO -
GWRZ@!%MMN@REXLqmﬁmQRUR7 I's independently sel ected

fromthe group consisting of H alkyl, alkenyl, 5

al kynyl , hal oal kyl, heteroal kyl, cycloalkyl

het er oc;eebh)m nkyidepmdymﬂy shietted ﬁamyﬂle grgqmooabtmlo{aHkykyl alkenyl,

lf%ﬂ CNa?cL 9(21f K%A%rﬂél ﬁ)( nggcl@{)%}l %le{é}’dcyclﬁ%@ 58@ Flé(tb @la K/V kychAatkylalky!,

Arheteamclﬂalbﬂa&wb ap/kadio. hﬁa@a@%@mﬂdw%'eﬁaé&t%w 'PP Hﬁ’v?’ﬁ @ptionally
orysitaensi sting of aryl 10 and heteroaryl, each of

whi ch nmay be optionally substituted; L is a group of
formula: -X -Y-X2- 15 wherein X1 is attached to Ar'

and X2 ifs' arid A lhededch ifteRendanty seheetedifromXbe gripagedsisting of aryl
r .between 5 and
Bl Sp Bl ey ER B R bt °2 200

i ndependently a heteroal kyl group containing at |east

one 20 QX% gRNp efeMutad the normal chain, Y is a group

of forrmula -CR=CRb- or an optionally substi t ut ed

cycl oal kyl group, wherein Ra and Rb are each

i ndependent | yX'sek&gcted fromthe group consisting of

25 H, al kyl, - al kenyl, al kynyl, hanaIkyI heteroalkyl

cycl oal kyl , heteroc cIoaIkyI , heteroary s

cycl oal kyHerindgis athaé%/ etodyandaf’ Wﬁapw fto Arzrapfl mhkrym X', X"and Y
heig %Q@été’d éuclﬂﬂat #8droaf ¥ lhas Bawben Dind3iatding BIheM@rmal chain,
optionally substituted, or Ra and Ro may be j oi ned

such that when taken together with the carbon atons to

30 whi ol ahdE¥araeachdtdeperizdtiyt & bsterbalkyigraur yantaandad feabt coe

cy e I up; or a pharmaceutically
ac@lgg%}' %ﬁ%%gﬁé}% Il\?-%(%ﬁ | de, or prodrug thereof. As with
any group of structurally related conpounds which

possess isRard H)Qiﬂ*oﬁﬁula 3ERYIORP dr¥in oﬁ A1 sObtifsICHy BNty group,
of variables of the conmpounds of the Fornula (1), are

particularly useful in their end use application. WO
2007/ 058@RTeiPRTAEE 6 £BD03EPend@ntly 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, or

R? and R may be joined such that when taken toge{her 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.
| t
As with any group of structurally related compounds which possess a particular
utility, certain embodiments of variables of the compounds of the Formula (i), are

particularly useful in their end use application.



In certain enbodinents Z2 is selected fromthe group
consisting of a bond, -N(R7)- and -S-. In one

W@ p@eiossee7 enbodi nent Z2 is -N(R7)-. I n an evenpP@ms&2006/000352

specific enbodiment Z2 is -N(§f)-. 5 Art and Ar2 are

each i ndependently selected fromthe group consisting

of aryl and heteroaryl and nmay be nonocycli c,

bi cyclic or polycyclic noieties. In certain

enbodi mept c n

bi CyCI : Cl?]rréoelr{é?' Qm?c%ilrcﬂg\trts gﬂg Sk e'dgro% ?Ft% &r&g{fhbrfs sﬂ% of a bond,
andNB e 2g¢ eSa i/fbmwplf%e'ﬁmdéﬁﬁjnt i -rN(Rder tha@meven more specific

enpdbdmBitz2 A NS sel ected fromthe group consisting
of: I NWLn é /IVVV3VLV2~Vivdall | 1411 I3 W

W V2 W WL W/ WWW 'V 15 ~vi WM WW-_ 112 and -~

~Wt i r whar eind Aflare\&ch Videpandentd saleeted &romh thendeppe roesidtihy of aryl

SN S35 B e RECTRAT e fbrd e

selesbedinents wach E AT Gup Adnsiastionepydic @, bisyciadnaigtt.o; In certain
W oBEdiNBntR EScheR AR ah@ﬂ?@?&‘gﬁer&%cl@ &lor@t ed fromthe

gr oup consi sting of wherein each R10 is

% ndependentiy sel ected fromthe group consisting of:

H, hal oesrtainlekysbdimadt& anyd selealell yromlthe dradposhisting of:

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

|
[VaVa¥a¥yl
/Vz\ VA - )\
\I/I3 Xy Vz¢ \”/L"Ll. V|1 X V4
V\)\ ’ \I/\/w \|/2 /\|/3
L5 T

wherein V', V2, V® and V* are each independently selected from the group

20  consisting of N, and C(R');



het erocycl oal kyl , heterocycl oal kenyl, aryl,

heteroaryl, cycl oal kyl al kyl, heterocycl oal kyl al kyl, 10
wa@eopakdeyt , heteroaryl al kyl, aryl al kenyl , PCT/SG2006/000352

cycl oal kyl het er oal kyl , het erocycl oal kyl het er oal kyl ,

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

hydr oxyal kyl , al koxy, al koxyal kyl, al koxyaryl,

al kenyl oxy, al kynyl oxy, cycl oal kyl koxy,

het er ocycis@abdtyd Fony the 3Faib @Xnsisting?énA, &l deM INRYY .  phenoxy,

benzyl oxy, heteroaryloxy, anino, alkylam no,

am noal kyl, acylam no, arylam no, sulfonyl am no,

sul finy I\/\lalna'nﬂ(\i\l2 arC@att inddpeRntly EXDEIRS) fronC®NHIRGUp cohbisting of N and

, - NHCOOR3, - NHCONHR3, al koxycar bonyl,
al kyl @mi nocar bonyl , sul fonyl, al kyl sul fonyl,
al kyl'sul finyl, arylsulfonyl, arylsulfinyl,

am nOSKIl fWHBbéln, eacRR? ishrh g@1R6 ly selBéed Q))\%Rﬁe' 2 group consisting of: H,
%,ﬁ)@?r&@%ﬁ%kenylﬂwg %ijbﬂgglk@yl gtﬁarogl%)g“ cyclgaélglh cyloalkenyl,

V\QI hetersagylodiey!, bipteiooyuidal kgnys, qu&thetehﬁa@ﬂi cy@Balkyingiyk hétedddycloal kylalkyl,

, a ert ai n

IOR ar%%lf@ tgsgrrglgl‘ﬁ% ggﬁ f}%&ylﬁﬁtgroalk}éu Betg Oﬁ%clog klylH%teroalkyl
f hetqroarylhﬂtﬁwalkyl @ry%eaeroalkyl hydre@/1 - mdroxa@lkyl valkéx, | alkoxyalkyl,

3\2 |a\|lkoky?e I25aIMQ %%Wla%ﬁ\ﬁi&g \F;@Ho\%ﬁ@lf?@?/ Oﬂgé%éwlo]a@yl% aryloxy,

R3, ar KylgKy, a%an% B2 d iSRRI Iaov 8MIng, | Fkyiaghinoaj gminoalkyl,

en‘mnylamiantesyld\mmo |ss|fm9|bmmb@dnffw|@rmnbheom-pLmom“ormmsl JDPNHRS, -
an er ein

[ nd\lepend %%egl Hﬁga‘ \?ékoxycf ORﬁl SR%%XW"] 'WF%B%WI’ sulfonyl,

selaéltytselﬁmf'lr caytshiéinyyr eufsulbanils | arylsuliipybf adipostiffory], BR*amiS(O)R®-,

4; reB)RY., 'SR oN%ﬁ%ﬂ?f REGREREL," ORNRICERUP  RNRHSO,R',

conglsgl 8 5. 9%
N(R*)C(O) R )R®- and acyl, each of which may be optionally substituted,

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

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

25



15 In yet an even further enbodinment Art is selected
fromthe group consisting of: R o RL10O and wherein
woRl®7/0s8625 defi ned above. 20 WD 2007/ 058627  PCT/SG2006/000352
PCT/ SG2006/ 000352 11 In certajn enbodi nments Art is
sel ected fromthe group consi ¢ | ng of: ¢g(RLO) \ S
(R1I0)qg S gq(R10) ~t"z'tr O (R10)g and \ O wherein
each R70 is independently as defined above, and q is
an i nteger select (;:d fromthe group consi stgie;%‘qof 0, 1
and 2. 10 In ceff@in odi ments Art i ected from
the group congpsting o S S ~ Uln O /\ \ \NO and 15
WO 2007/ 058627 \ECT/ G2006/ 000%82 12 | wgert Mh
enbodi nents Ar'yis-wel ected fromthe grou onsi sting
of: N~ \ N l I n'Ln "1 In A4 NNN

/ o

wherein V', V&, V3, V4 W, W', W2, R®, R*, R® and R® are as defined above.

5 In certain embodiments Ar' is selected from the group consisting of:
RV a(RV)
e e
™ 157 NN 1‘&,
| / and l /
J\Il\f\l‘ (VaVAVAV )

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, and 2.
15 In yet an even further embodiment Ar' is selected from the *group consisting of:
R10
NN e
and
[VaVaVaVyl [VaVa VoWl

wherein R'® is as defined above.
20



NNV NNNN .rvvw+ .rirvtn .r~nnrv' |~NI NN ~N

.nr Inn V'VWWVN .nr'rv+ r .rv vw+ %W .rinnr ,~wh N
WOR6ON0S62N N N NI | 11 | Jvinr Jirv~ .~w  1BCHAE52006/000352

2007/ 058627 PCT/ SG2006/ 000352 13 In certain

embodi ments Ar 2 is selected fitbmthe group consisting

of: v8S \ vi vBV7 ~Vv7 | | and V8 ~j Vs V5 \V6 6

5 wher ei Nin\@staitYBmboiimeHRIAVE s@l%&ed WFP\% ﬁjcﬁl?tcbb(s Ry 6Et ed

fromthe group consisting of N, ereln

each R' is independently sel ected fron1the group

consisting of: H, halogen, alkyl, alkenyl, alkynyl,

hal oal kyl , hal@&) kenyl, heteroal kyl, cycloa

cycl oal kenyl , cycl oal kyl , S

het erocycl oal kefyl , dryls heteroaryl, ¢ycl ﬁyl%lkyl

het er ocycl oal kyNal kyf, aryl al kyl, hete\Q\Fy al kyl ,

aryl al kenyl, cyc %ylheteroalkyl

heterocycloalthhﬁteroalkyl heteroarylh

aryl het er oal kyl", hydr oxy, hydroxyalkyl, | koxy,

al koxyal kyl , alkoxyaryl, al kenyl oxy, al kynyl oxy,

cycloalkylkoxy, het er ocycl oal kyl oxy, aryloxy,
aryl al kyl oxy, phenoxy, benzyl oxy, heteroarthfy,
aryl am no, sulf sulflnylanln
- COCRS, - CONH \h - , - NHGOR3, -

I
al kyl sul fonyl ylI*sul fi nyl, aryl sul fon
aryl sul finyl, osul fonyl, -SR3, R4S(0O
RAN(R5) C(O) R6-, RAN(R5) SO2R6-, RAN(R5) C(O) N(R5) R6-
and acyl wf?e?eqrbeé)ch IQImls m'&epengenk%ly as Qefln %olvg, asﬁlébSt ' tuted.

am no, al kyl agiRyd, am goal kyl, 15 acyl am n
al koxycar bonyl , kyl am nocar bonyl, s
RAS(0) 2R6-, R4AC(O N(R5) R6-, RASO2N( R5) R6- )

g is an integer selected from the group consisting of 0, 1 and 2.
10

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

/
IS “\’“’“‘f
\ ! §
o Y.

\

Fr

g o

\ L U

AN
M

15



20 In certain enbodinments Ar 2 is selected fromthe

group consisting of: .nnl nf VIP (R')o and (R') P
wQ@200nssseT n each R' is independently as defi nePCEHBGM®86/000352

WO 2007/ 058627 - PCT/ S&G006/ 000352 14 o is an integer

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

4, and p is an integer selected fromthe group

consi st i Rcthin@mbddiménts AN shiecked RS §roincasib@@iorent s

Ar 2 is selected fromthe group consisting of: R11 R11

and R11 /° Z \ R11 wherein each R' is as defined

above. .10 | N -
sel ?ﬁ\ D i \ Z i ?i

NI WO
20071( 0586 N N
-NI -

10



1-1~ e, j In one enbodi mrent of the invention the

conpound is of the formula (Il1): k(RL\ X1 Y X2 R2
wo0o-2007/83860F N\ " (R11)o 5 H Fornula (11) or a PCT/SG2006/000352

pharmaceutically acceptable sq!t or prodrug thereof

10 wherein R1, R2, R10, R', X1; X2, Y, k and o are as

defi ned above. In one enbodlnent of the invention the

conpound Iri &rtaih entbedifrentanr?as §didctel fromdndgrodp obhsiftingls® N

RL N~ N (R11) H 15 Fornula (lI11) W) 2007/ 058627

PCT/ S&G2006/ 000352 16 or a pharmaceutically acceptable

salt or prodrug thereof wher 'h R1, R2, R10, R11, Xi,

X2, Y, ¢ do re as defined e. 5 1n one
enbodine o |pvent|on t npound IS ofvﬁhe
X2

forrrula XYY q(RI 8 Y
\ J
5 wherein V°, V5 V7 and V® are independently selected from the group consisting

of N, and C(R™);

wherein each R" is independently selected from the group consisting of: H,
halogen, alkyl, alkenyl, alkynyl, haloalkyl, haloatkenyl, heteroalkyl, cycloalkyl, cycloalkenyl,
10 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,
15 acylamino, arylamino, sulfonylamino, sulfinylamino, -COOH, -COR?®, -COOR?, -CONHR?,
-NHCOR?®, -NHCOOR® -NHCONHR?, alkoxycarbonyl, alkylaminocarbonyl, suifonyl,
alkylsulfonyl, alkylsulfinyl, arylsulfonyl, arylsulfinyl, aminosulfonyl, -SR® R*S(O)R’-,
R'S(OXR%, R!CONRYRE, R*'SONRIR’-, R*NRY)C(OR®, R*NR®SOR’,
RN(R®)C(O)N(R®)R®- and acyl, each of which may be optionally substituted.
20
In certain embodiments Ar? is selected from the group consisting of:

———--(R“)0 and \

Z
AN SN,

25 wherein each R" is independently as defined above



RL N6-"1'"(R1)o 10 Formula (IV) or a
phar maceutically acceptable salt or prodrug thereof 15

wob@resss2Rl, R2, R10, R11 X1, X2, Y, q and o aPEI/862006/000352

defi ned above. In one enbodi nent of the invention the
conpound is of the formula (W Y p(RL\ XI_ OXZ R2
NJ/ RLNN\(RLl)o H 20 Formula (V) WO 2007/ 058627

PCT/ SG20Q6d Q‘pi%égr se%&e@frorﬁt!ﬂr@@d'mgwlhé:@ﬂd Y, Z?QCQQMHBJKB
salt or prodrug thereof wherein Rl, R2, R10, R11l, Xi,

X2, Y, g and o are as defined above. 5 In one

enbodi meptis &f infehé selRwed fror thetgrstip comgtinga 4, 3, Dfand Bie
formula (M): X1 Y (RN 2 R2RLNN(RI1)o H10
Formula (VI) or a pharnaceutlcally acceptable salt or
sprodr ug trhearieinfembatisents Ar selerizd firmhe greap coxsistingf: v,

g and o are as defined above. 15 In one enbodi nent of
the invention the conpound is of the forrmula (VII):

[VAVAV AV ) [YaYAAY Al WA
R11 R11

and
/'1% /'?_5‘ RY /i(’.L R

wherein each R'" is as defined above.
10
In an even further embodiment Ar? is selected from the group consisting of:

I

N\ l\N l\ ‘\
}LI/}LA/}L/N”%L/
b, A o, b,
///L§> X X //J§§§N

XJ\) ‘%,JV/ EQ,J\N/ ‘zﬁk)



g(R10) X1 YO X2 RZN RLNNHG®G\// Formula (VII)
20 WD 2007/ 058627 PCT/ S&006/ 000352 18 or a
w@b@rossseut i cal |y acceptable salt or prodrug tPer/861006/000352
wherein R, R2, R10, R', X1, X2, Y, g and o are as
defi ned above. 5 In the conpouﬂés of the invention X1,
X2 and Y are chosen such that there are between 5 and

15 atons i3 th jtor rral ghai ng_I n one rrbod nent of the
“Dﬁ/%%a X2 choges \\T/
e et we nd 15 ato im th
ne speci fli ¢ enpo |nent Wof t l

Y/ are c
here are" 7 atons |n th noNnaI chai n?
anot her specific 10 enbodi nent of the conpounds of the
i nvention X1, X2 and Y are chosen such that there are

h f th
8 2C0TE b SBG TR FREL b BB B

het er oal kyl group cdRPri ni ng at Ieast one oxygen atom
in the normal chain. certxai n enbodi nents X1 is
selected fromthe gr§ Sl stiw\( (a)

-0OCl_5al kyl -, (b) -Ci 1O, and (¢§)
n certain efbodi nents X1 is

- C1. 5al kyl OC1. 5al kyi !
sel ected fromthe groupyconsisting of:| (a) -OCH2 (D)

_CH20- 1 (c) - OCHRCH?- @
RZ
/
R N N \\\ 7%\TR“)
s H

Formula (1I)
or a pharmaceutically acceptable salt or prodrug thereof
10

wherein R, R% R™®, R", X", X2, Y, k and o are as defined above.

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

q(R1 0)

| @
| /‘\ /\ 11 !
y R N }N, \ /] (R

Formula (I1)




25 (d) -CH2CH2O, (e) -CH20CH2-, and (f)
- CH2CH20CH2-. I n one specific enbodinment X1 is -OCH2-.
WO pooansseber speci fic enbodinent X' is 30 - CHZEET/SGI006/000352
anot her specific enbodi nent Xliés - OCH2CH2-. In
anot her specific enbodinment X1 is -CH2CH2O-. In
anot her specific enbodinent X1 is -CH2OCH2-. In
anot her specific enbodi nent X1 is -CH2CH2OCH2-. In
certai n erhpiamerbdicAy acseptBleat Bithrbdr@theder gr oup
consisting of: 35 (a) -OCl1_5al kyl-, (b) -Cl1_5al kyl O,
and WD 2007/ 058627 PCT/ SG2006/ 000352 19 (c)
- Cl. 5al kyeein BRIRGWR™, R'hXt &f tYaiymne nbedisriefites abdvel s
sel ected fromthe group consisting of: (a) -OCH2 5
(b) -CH2O, (c) -OCH2CH2-, (d) -CH2CH2O-, (e)
-CH20CH2-, and (f) -CH2CH2OCH2-. 10 In one specific
enbodi nenh onernisodirkEatEr the hen@dtPthB 86mSdRRg isfof he formula (Iv):
enmbodiment X is -CH2O-. In another specific
enbodi nent X2 is -OCH2CH2-. In another specific
enbodi nent X2 is - xanot her specific
enbodi nent X2 i s:®’ agﬁﬁfhar specific
enbodi nent X2 is - -. 15 A pafticularly

useful subset of conp of the invehtion are
sel ected fromthe consisting of} 010) k(Rlo) vy
IX1 I'y 02 R ~NN ~ X2
R2
/
R1 ' //\(R1 1 )o
N N N\

10
Formula (1V)

or a pharmaceutically acceptable salt or prodrug thereof
15 wherein R', R%, R", R, X', X2, Y, q and o are as defined above.

In one embodiment of the invention the compo‘und is of the formula (V)

q(R10)

R2

20 Formula (V)



RLN H(RL 1)- RL NH\ (RL
2007/ 058627 PCT/ SG2006/ 00035

wWoR(M@2/038607 R1 N (R11)0 RL N N
k(R1IO) I / I y RR R p NH
100S OR 0O R NN R
~(R11) H 0 WD 2007/ 058627
O\y 0y

t )o 0" y 20 WO

2 20 k(R10) k(R10) Y I O
(R11)0 H k(R10) RCDS§2006/000352
RLH\ {Rll)o q(R10) 0"
NN7(RR 11)o 1 N N

CT

PCT/ SG2006/ 000352 21 S

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

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

10 Formula (V1)
or a pharmaceutically acceptable salt or prodrug thereof
wherein R, R%, R, R", X', X3, Y, g and o are as defined above.

15

In one embodiment of the invention the compound is of the formula (V11):

\/L /\
/
N/ ﬁ \ /\(R11)°

Formula (VI1)
20



Il I (RIO)gRoO0O()gq0 RRRaRLH(Rt)oR H

(R11)o v (Rlo)a 0 R N RRN\(Rii) H5o0r a
w@b@rossseut i cal |y acceptabl e salt thereof; wheP&i/sGRL6/000352

R2, R10, R11, k, Y, q and o are as defined above. In

certain enbodiments Rl is seledted fromthe group

consi sting of H, halogen, 10 al kyl, heteroalkyl,

oy o b RS ELSESh OB AR B B i1

heteroarylalkyl cycl o al kyI hete roal kyl,

het er ocy cheakik) lralier gal eyl el earaésfqéiﬁerdoa%wl, ar
yl het er oal kyl', hydroxy, ydroxya XY,

al koxyal ky, cycloalkylkoxy, heterocycloalkyloxy,

aryl oxy, larthd anippliasyof tmmm X', @ Baay V¥ @reychosen such that there are

het Beagtry 3 315 %}n”‘?ﬁ thB s r?]agnh 2 %{E'@E@ enf ghgscompounds of

CONHRBVeNid00R0x: anm@cmsraosmmmrm thesd &rexoptvmeb6rayd 15 atains in the
kyl ﬁéﬂnﬁp&%fane’sp étﬂc e?fb‘éhlpﬂeﬁ! 3?¥!+ S&é}n{)&m}% of the invention X', X*and Y

al kyl sul finyl, %/l %
ami ﬁrés%hoﬁ%jhwc tha thgteypre aq:tqa{mbﬁn Wi @(pfn\alathy‘e In another specific

10pt erabadithant LIRS chipduRds ofMEL FREMIAXB62 and Y are chosen such that there
PCT/S 806/0 0352 22 In certain enbodi ments of the

i nvention R espog'éal"g ef”%d fromthe group consisting of

H, chloro, bronp, iodo, nmethyl, ethyl, propyl, butyl,
pentyl, hgxyl, coﬁ%SurRiQr&pWe HV&MSA 9?”5&6' Xz %I?eeré\ékh lndependently a
hydr oxy, met hoxy, et h

Pﬁi?faﬁw group é?f}iaw'%aﬁtrlﬁﬁst qmec%yseamt%m tfmoym@mhm
1penty| am no and hexyl am no, each of which may be 5
opti onal | bstituted enbodi nents Rl is
sel ect ed l%rc% ?{'éboap’beﬂﬁ%d%ﬁ%‘iq%ﬁ mc}F‘bgi"”%?ﬂ“B'F%‘g of.
br of@, i o€ saliyno, net hyl ami no, et hyl ami no,
pr Oﬁw am @osaﬁ(@,@t ye}ngrri no, pentylam no and hexyl am no,

0

eac f whi e optionally substituted.

(€) -C1.5alkylOCh.salkyl.

20

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

(@) -OCH,-
(b) ~CH,0-,
(c) ~QCH,CH,-,

25 (d) —CH,CH,0-,
(e) —CH20CH3-, and
(f) ~CH,CH,0OCH,-.

In one specific embodiment X' is -OCH,~. In another specific embodiment X' is

30 -CHzO-. In another specific embodiment X' is ~OCH,CHz-. In another specific

embodiment X' is ~CH,CH,O-. In another specific embodiment X' is =CH,OCHz-. In
another specific embodiment X" is -CH,CH,OCH,-.

In certain embodiments X? is selected from the group consisting of:
35  (a) -OC;.salkyl-,
(b) -Cq.5alkylO-, and



10 In a specific enbodinent RLis H 1In certain
enbodi nents R2 is selected fromthe group consisting
w@BooFosdsat ogen, al kyl, heteroal kyl, cyc) oal kyPCT/SG2006/000352
het erocycl oal kyl, aryl, heteroaryl, cycloal kyl al kyl,
15 heterocycl oal kyl al kyl, aryl abkyl, heteroaryl al kyl,
cycl oal kyl het eroal kyl , heterocycl oal kyl het er oal kyl ,
het gf oary , aryl heteroal kyl, hydroxy,
hde:))xyaH?g‘ A C%?ﬁ%%y al koxyal ky, cycl oal kyl koxy,
heterocycloalkyloxy, aryl oxy, arylal kyl oxy, phenoxy,
benzyl oxy, 2
ar vl arm no a7 SAoAhec € i (Bhihe 88U Rt g
COOR3, COMGRE; NHOOR3, NHCOORS, NHC(]\IHRB
al kpxycardmmnpl, 20 al kyl am nocar bonyl, sul fonyl,
alkcisulf HCHaIkyIsqulnyI aryl sul fonyl
aryt’sul finyt 2" d@mnm nosul fonyl, and acyl, each of which
nay@be opﬂwhﬁauby substituted. In certain enbodinents

sel fr the group consisting of H, chloro,
broLZ 3ﬁ§ B Qﬂ% et hyl, propyl, butyl, pentyl,
hex{) cyﬂ“bﬁﬁdﬁ?h' cyclobutyl, phenyl, 25 hydroxy,
1methoxy, ethoxy, phenoxy, benzyloxy, am no,
met hyl ani | am n r | am no, butyl am
pent yl ani 'H(S’h%\ﬁﬁe%@)?mbg‘ﬁﬁ“ﬁ'g X é%@ﬁ”'b? 'MP%’HerrFWC'i&eembOd'mem X'is
opt +@hS-| vy In sndiséri specifid. entbadiaent XF s exdBHICHENT $n RAothsr specific
sel &ﬁﬁ&ﬂn%{t g<m|§ h@Hg'ﬂ-PHp ﬁ\oé}'?blthsé s&% fi fﬁrAB"Odl%’\e!‘\tOkpi’S —CI—?BCHZ- In

bro

pr oByPthes mmesm@yw@ﬁﬁ%ow—ﬁ&h@&ﬁ&hﬁno and hexyl ami no,

1€ach of which may be optlonally substituted. In one

speci fic enbodi nent s.sel ected fromthe grou

consi st rfg pﬂ?cwﬂé{h‘aef”'éf‘ i of epmppynds Rhihg é"f"e%ttﬁ?@@irq ?%eded from the
enbgrdupemsisiiy afs H or nethyl WO 2007/ 058627

PCT/ SG2006/ 000352 23 In certain enbodiments R3 is

sel ected fromthe group consisting of H Cl1-C6 al kyl

and aaff®) In another/gnbgginent R3«R¥) sel ected fro
?ﬁ\&«)p\\\

the gro S @ of ghd Cl1-C4

speci fi qdi nent R3 is Ci-C4 al kyjl . n certain Y
enbodi R4 is sel ected fhom thellgroupfconsisting

of H and alkyl. In a gpecific diment R4 is
Cl-C4 alkyl. In certain enbgdlinents R5]is sel ected
fromthe dgroup consisting of Cl- 10 o
het e - nd acyl . a speci jjment RS i's

20



In certain enbodinents R6 is selected fromthe group

consisting of a bond, Cl1-C4 alkyl, heteroal kyl and
wa@eopl/0586e7 speci fi c enbodi nent R6 is Cl-C4 al kyPCDBEGZ06/000352

bond. 15 In certain enbodinments R7 is selected from

the group consisting of Hand Cl20C4 alkyl. In a

specific enbodinment R7 is H In certain enbodi nents of

t he conpognds of the invention each RI1Q,is

i ndepend®Bt |y sel ected from the groupk hS|st|ng of H,
hal ogen, =@kyLy/ﬁé\galkyl 20 Y
het er ocyy , aryl, cy Ioalkylalky

het er ocy, I al kyl, aryl , hetefloaryl

cycl oal Ky roalkyl, het er ocycl oal ky

het er oaryi Nét eroal kyl , aryi heferoal kyl,

hydroxyalk I, al koxy, and al kgxyal kyl,
onal |y substi QU 25R

the groyp consisting , hydroxyl,
nethoxy net |, , »pyl butyl

R11 is independently selected fromthe group 30
consi stk@g of H hal ogen, alkyl, am no, NR3R4,

| uor
pen

aIkyIsuI I oal t er oal kyR® hal oal kenyl
het er ocychoakkyl, aryl, cychoal kyl al k 0

het er oclycl oal kyl al kyl , aryl akkyl, h§ yl al kyl,
cycl oal roal kyl, heteraocycl oal er oal kw,,,
het er oar yifiet eroal kyl , aryl gul f onyl O \\\\
arylheteroalkyl hydroxy, roxyal kyl ,| al koxy, and

al k each of ch may hg optlonally 0
substi tjut ed."N\35 WO 2002{058627 P ¥/ 000352 24
In cert odi merts each R' is | ependently _—

sel e onsi sting
met Roxy, et hy"N-&t AR | YN,
phenyl, and 2-norphotino-ethoxy, each of whiich
optionally substituted. 5 In certain enbodi nents of

the ipvention each R'_is independently selected from

t hes§r) rstTng of My al kox Woheteroa
het er ocycl oal kyl , heteroc | oal th kyl aﬂ//ﬁ\\\

aryl sul tynyl gxy, each of whixh may b& optjonally
substitutgd. 10 In certain ehbodi nent St he .
[ [ 1. In ode enbodingnt k is 0. In

mbodi ment s of
(ment g is O.




15 In certain enbodi nents of the invention o is 0, 1,
or 2. In one enbodinent o is one. In another

wepodsssent o is 1. I n another enbodi ment o i SPRI/SGIN06/000352
certain enbodi nents of the invention each R' is
i ndependently selected from 2@lthe group consisting
of: NO _ ~~ SO 0 NN N W 2007/058627
PCT/ S&006/ 000352 25 _2CU\Nr \ ~ "C~" \Nci O
NNNO 5)/0/\/YN %-,0 /' 2005t €' ON)\I\I\
\ N 10 ¥Vn ofje enbodi nent i s sel ected om the group
consi st : and 15 In a)\specifi diment Yis
WO 2007/ 10)PCT/ SG&006/ 0090352 26
specific ilent Y is 5 |0 anot her

R1

0
/ -
(R")
0]
RZ
X N
| —
/k /\ 11
1 (R™).
R N {}l{ \ / o
5 or a pharmaceutically acceptable salt thereof;

wherein R', R?, R'%, R", k, Y, q and o are as defined above.

In certain embodiments R’ is selected from the group consisting of H, halogen,

10 alkyl, heteroalkyl, cycloalkyl, heterocycloalkyl, aryl, heteroaryl, cycloalkylalkyl,

heterocycloalkylalkyl, arylalkyl, heteroarylalkyl, cycloalkylheteroalkyl,

heterocycloalkylheteroalkyl, heteroarylheteroalkyl, arylheteroalkyl, hydroxy, hydroxyalkyl,

alkoxy, alkoxyalky, cycloalkylkoxy, heterocycloalkyloxy, aryloxy, arylalkyloxy, phenoxy,

benzyloxy, heteroaryloxy, amino, alkylamino, arylamino, sulfonylamino, sulfinylamino,

15 COOH, COR? COOR? CONHR? NHCOR®, NHCOOR?} NHCONHR?, alkoxycarbonyl,

alkylaminocarbonyl, sulfonyl, alkylsulfonyl, alkylsulfinyl, arylsulfonyl, arylsulfinyl,
éminosulfonyl, and acyl, each of which may be optionally substituted.



Many if not all of the variabl es discussed above may
be optionally substituted. If the variable is
W@pio7ossakt y substituted then in certain enbodi PENSG2006/800352
optional substituent 1is selected fromthe group
consi sting of: halogen, =0, =S22-CN, -NO2, -CF3,
- OCF3, al kyI 10 al kenyl, al kynyl hal oal kyl ,

hal oal ke haI 0 het ero I oal kyl , o
cycl oal kgﬁ preain 6@%@%?@% 'R‘ﬁﬂ“ @/’%?‘ﬂ%‘éiﬂl e %@?L{P consisting
ar yof, Hhe;ﬂ’:@m)alnrymp, fodalr oreshyl, hatiald, oprgpull, k ityl, aiek’QKYnexyl cyclopropyl,

al k@)&b{)?u lybhen@i :ﬂg&?%ﬁgr fﬁ%tho@ %ﬁéygﬁﬁgﬁrbr%z%lo% l Oxé(hylammo

het %Fﬂwep d%ﬁqmvgﬂrrm@ybutﬁwe@ cp@wllammp I@é@\?@@bammoaegdhmiylhlch may be
het gtioadily ls@pesitutedar yl al kyl, heteroaryl al kyl,

aryl al kyl oxy, -am no, al kyI am no, acyl am no,

am noal kyl, 15 arylam no, sulfonyl, alkylsulfonyl,

ar yI sul f dnycettaimembodimeriteo Y lis sm&ea!ofainkvie gral;kwh}{laﬁdg)/of H, chloro,

corars: g0 Smine MR i Biepuamipe. @Rl aepGpino anc
t heheyylamjsiocenes pEwhigigmayie optienabgeubstituted. =S, - CN, - NC2,

i@l kyl, al kenyl, heteroal kyl, hal oal kyl, al kynyl, aryl,

20 cyclo | Kyl yclqalkyl het eroaryl, hydroxy,

hydr oxyal RﬁISpeCJICI?B%?SmﬁPt@I‘% no, am noal kyl ,

acyl am no, phenoxy, al koxyal kyl, benzyl oxy,

al kyl’ sul le'&Xrlctiam %F{édﬁ-ﬁéntsogzéstselgﬁe? Pgnsw’ l{%%%odgon&s ng) W halogen,
ForQFEM' a Neterpglig, erm'ddailkwént@teﬁbmlbaib@d ayle hetewaryR5 cycloalkylalkyl,

14 %ﬂﬁ?gkﬁaw ,MBceus IQFR*II' y aCﬁ@thtoQQ,aﬁ(ytsal US, cycloalkylheteroalkyl,

|
aritaaprkd O%l%ygjgfeé?ﬂf@h%gﬁkyh@@/'h%aalkvl hydroxy, hydroxyalkyl,
phammy,ealkmwalky ycydﬁﬁlkW@xWEteﬁd%ﬂyblb&@ldif/ suieky, arylalkyloxy, phenoxy,

ti t bl
CONRAMEAS, BTSN, 5Ll ETR 0 e
pha@%ﬂe@QRc-aPOQBnp‘é@fNHRoﬁ‘ﬁ"G%l DEHCOPRE, NbIREOER, alB@(ycarbonyl
20f etnky%nhmbé@fbbhﬁn éMIfBr'WI a Q%Mﬁu%lkﬂaﬂw a‘%‘?ﬁ&ﬁféﬁ%}l e Arylsulfinyl,
carrier further aspec
i n\laé?ff'?sb’ﬁoryl" 804 6‘@!@ F’ﬁ'&@”‘é? be %PB?“V?P@“%‘F?@ or m)re

protein kinase(s) including exposing the one or nore

protein kjnase( %%b?rﬂqér% RE ?s :Ee 5 onH) theyrﬂ?c?%tegggﬁltstloqg &3t H, chioro,

effecti ve anou
onebf@ﬁﬁo'éld%mthxl h@hy'.swomrﬁy@umntyh hexyb.orvplomaglyl o€yclobutyl, phenyl,

§ ordboRy, ( | | |
000 ygﬁa?ethgé( /)é’me%yoa'/b%eg%{ 5\269"5’@% e""(11 2%9 @E‘R“é"“'“” flaminc,

di SEPREYhSH[EReferhdimipe pRt beyylaming. %%S’F‘éﬁ yhisH mayebe optionally
ki reubstitutedhl ecul e to inhibit biological activity,

However, it is understood that the conpounds may also

act at I east partially on co-factors that are involved
in the pHosprast pmbedimentp RO iscsalected froT thexasenpl eonsiwlingra H, chioro,

3d hebréheasd, 'aﬁnn% Ethﬂarﬂuﬁ@eéﬁ%%no ﬁrois‘»ﬂar‘\c'n\"lgttﬁ?ﬁylaﬁ’x‘ﬂ&r| p@ﬁtylammo and
&'GQAlgln (g‘ rk@ trlan%> erto phate from
ATPURTHOGHATE P Y (P-pf'%{@{b? ptiuted sel f) to t he
_sub_st rate _m)l ecule. O her ki nase co-factors include
lonic spgg bﬁés&eﬁiﬁ&gn@o%in‘%npﬁgz igggected from the group consisting of H and
alkyl.
35

In another specific embodiment R?is H or methyl.



calcium, lipids (such as phosphati dyl serine), and
di acyl gl ycerols. 10 In one enbodi nent of the nethod
W b@7085882Dr nore protein kinase(s) is a cycli nPCT/SG2006/000352
dependent protein kinase. In a specific enbodi nent the
cycl i n-dependent kinase is a @& oup | CMCG kinase. In
one enbodi nent the Goup I CMCG ki nhase is sel ected
from the group consisting of CDC2Hs, CDK2, CDK3,
CDK4, CDK5, CDK6, CDK9, PCTAIRElI, PCTAI RE2, PCTAI RE3,
CAK/ MD15, In[ggain empediment B0S selenimRom thengORK tonsiREIGRH H, T5-Cs alkyl

EhC2R adyf. G4 aRdth ' )
A 2l St i B S 1
the?g f 14 fpegiierpadimen 'én’ﬁgFmCmé'hl”- the Group | CMCG

Rinase is CDK2 or a functional equivalent thereof. In

anot her I 4 had .t he.one or nore

protein Elﬁtr%ggéé{rgﬂ?@%g‘wgog%@ggg? horpy}eo%?lf?ecol??'ﬁtg‘gé’.f Hjgpd C+-Cs
one@kdr Imaotpesifig emtogissnt REaC-Chalkyr ot ei n tyr osi ne

kinase is a Goup VII protein tyrosine kinase. In one
enbodineqt the Goup VI| protein tyrosine kinase is

sel ect ed P8R ﬁ@bﬁcﬁ'ﬁ‘ifﬂs BolSsseleeted ffomrthergrpp consisting of AkeC. alkyl,
1andh¢tRalioyl aed adylinic & ispsvik eegodivahtetits ¢heregf . I n a

speci fic enbodi nent the G oup VII protein tyrosine

ki nase is JAK2 or a functional equivalent thereof. In

one f or miBferdieembadinmsits Rlisselosier! f@f theglouglemsiating of a bond, C4-C,
" CCHIkyL MRerdky (HA B I shechicUnABCALTL 608, alfibida bang
nutation is observed in a najority of polycythem a

vera (PV) patients and a significant proportion of

Ipati ent s lmicértain élh!!itﬁfméﬁ!beﬂih@ &@b%t{]ﬂ@ﬁ ih\(é%}{_(?ipsc‘égﬂﬁfg@ of H and C;-C,
inc ing, ent.i Onpocyt hem a and chronic

I di %’E}fgtlﬁ?xcsp%eﬁ@@%eéﬁ% '%TFI\/F) . In one formof the

nmet hod the nutation is a valine to phenylal ani ne

substi t utih Ofrigh BRSIh&Rs OF ind \Bhpblnds The hh”ﬁb%‘ﬁ@&%agﬁ RY is
this mutation in PV 30-patients s very hlg aroun
78 %ﬂf‘%ﬁ%‘%ﬂ)‘@:‘d Frare the geoumenngielingrfits halgerm aeingnalkyl, haloalkyl,
20c chalealkabylt etdraoyelbaliof, aarfie nBicRBRYISky,C H clédtylatkyl, arylalkyi,

St ug] that th ted JA
PR, BRI WS nmcon
gr aatiheserpelisd, hysraxv.ehyaraxyalind atkoxy,harabélesdyalkytl exsick efl whichrmay be

CDCdptiorsy bisbstitdlagbut not in T cells. In addition,
mut ant JAK2 was found in hemat opoi etic col oni es
derived WD 2007/ 058627 PCT/ S&006/ 000352 28 from
2f’gemat opoiletcedaip reomedimiots ehelrw]H:S" is“@nﬁbﬂegdé’rﬁly _rbg&gte(ri] from the group
e t t [ e inhibitors scr i be erein
ar ?6@%%@ |°zq'8f®?§%’l(ﬁb%?°nga“€'ﬂ% el F‘ﬁgéS'f el cﬂ’“’cpy'pgmy" pentyl,
andexylt oYL BRR2-marphatirmethety, eath otiviignmaytie dptienalig substituted.
the protein tyrosine kinase is a Goup XIV 5 protein
tyrosi ne.:flki nase. |n one formqf this enbodiment the
Group Xl V' (5P "_é.eﬁ'_bPW‘a%fP f@Ch 1§ nifs Wdprendantis seleted (fiom the group
3¢t hecogsigiinp «;foHSIhabgm aﬂﬁy&PﬁﬁﬁR— MR RDGHHgsalfon@ShoRkyl, heteroalkyl,
Furiepe betcrantbh Bay.c st dofRiniRb ' pBiaefeatit,  anialy
heteroarylalkyl, cycloalkylheteroalkyl, heterocycloalkylheteroalkyl, heteroarylheteroalkyl,
arylsulfonyloxy, arylheteroalkyl, hydroxy, hydroxyalky!, alkoxy, and alkoxyalkyl, each of
which may be optionally substituted.

35



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

w0 ooomosde21 he et hod, the FLT3 ki nase incl udes BCT/SG2006/000352
mutation. There is 10 substantial experinmental and
clinical evidence to support the hypothesis that FLT3
mutations are inportant in the initiation or
mai nt enance o sone l,ents. Activatin

. AML
nut at i ons'"of® L"TSmP?fQ’U?’FS TR néﬁl”tq?t’?riﬂ@“@c?‘?'ﬁ%dl Bemdpe group
FLTBOﬁststmgsbfrTe hydroag, emetm)etyj méthy, ellﬁydlp@(fml, but@ANsdnoA, ﬂ‘tgxytlJ phenyl, and
ac etic C a ence
t2% rﬂ%ﬁ%“&ﬁ%t%%ﬂ%w %y enc{p a@w%stﬁﬁt&g y

conversion to r-|n epe formati on
of tumours in i munodeficient 15 nice I n addition,
set rovi r aly ehaneHusdineRts of th@fn\/é'Fﬁ[)N eé@HrR’nﬁ M@E@wldgﬁ[z sgfélcted from

W t an ANL atlent-derlve (inter

dupM®cat $'81H c[SRW‘ﬁ"@%uI o€ i fh a Iaé'tof%\l heteroalkyl, heterocycloalkyl
my € hetprooyddatkylasteralk@ly acd cirsulibnifdxle eBEN &F WiBdh ONdyr Bk  optionally
trag&gﬂﬁtlon of bone marrow derived from

pronye cytlc | eukem a/retinoic acid receptor

(PML.-RAR) transgenic mice with FLT3 [TD results in a

fgar ked i an@%ﬁ el‘nBanlﬂ&té Sﬁﬁéjlﬁ%ﬁorﬁi is BGHY C1n one embodiment k is 0. In
pro ranuIOCéH ke 20 em a in such

whef" ”@Pﬂ%sﬁ1ce that received a transplant of

nock- transduced bone nmarrow. Applicants have

denonstr k|na e itors .descr ed

are capa%gcggé CARPEMEMAG @Eﬂemﬁelqdﬁﬁn’y rﬁmg%entq is 0.
t hetreanotheperthgdimerdgison of ami no aci ds VDFREYEYDH at

@mno acid position 592-601. In an even nore specific
enmbodi ment of the nethod the FLT3 includes an internal .
t andem dulpISeE&p eBROdIMANts Af 8¢ inertign qrs @ s gedi fnjqne embodiment o is
enboak. meaiiothdrenibbdisental is | AMEABIEEMbo8iHehYis RS a

duplication of amno acids VDFREYEYDH at position

592-601. In one enbodi ment of the nethod exposing the

one or nonseyrivesbedikentasigtisventon ednb R bisjraapmhdently selected from
donClndderip@dididihgber i ng the conpound to a mammal
containing-.the one or 30 nore protein kinase(s). In

one enbodlnent the one or nore protein kinase(s)
include at |east two kinases selected fromthe g
coniﬁétlng of CDK2, FLT3 and JAK2 or functional
equi

Bt s-theg e n one of thi $1:Endodi
the “one or more Hrotein ki nad (s) 35 i'mcl ud¥zal
three of CDK2, FLT3 and JAK2 or functional equivalents

t hereof . WD 2007/Q58629 PCT/ SG2006/ 000352 29 In an
even further aspect™t he invention provides the use of
a conpound of the invention to inhibit one or nore
proteln ase(s). In one enbodi ment the conpound s a

conpou of dornula EI) (L), (rn)y, (v, (V1)

or (Vi n one one re roteln

ki n sﬁﬂslé/sra cyclin- dependemiiiggote* k$¢%ﬁ£§\ 4f/\\1
nmb

specidic odi nent the cyclin-dependent kinase ils a
G oup I CMCG N\\\



ki nase. I n one enbodi nent the Goup | CMCG ki nase is

sel ected fromthe group consisting of CDC2Hs, CDK2,
WEDK3/05860K4, CDK5, CDK6, CDK9, PCTAI RElI, PCTAPGERG2006/000352

PCTAI RE3, CAK/ MO15, DnR, DnRc, Ddcdc2, DdPRK, LnmCRK1,

Pf C2R, 10 EhC2R, Cf Cdc2R, cdc2¥% CDC28, PHOB5, KI N28,

FpCdc2, MsCdc2B, and GsC2R and functional equivalents
thegggé. In a specific enpodi ment the Group | CMCG

[

ki n f uncfisBnal_equi thereof. In
anot her enbodi nent the one or nore pfotein klngiéL;%//\\\
is a protein tufgzine 15 ki nase. Injone fprm ok thi's cl
enbodi ment the pbPetein tyrosine kinas

protein tyrosine kinase. In one enbodi nent the G oup

VIl protein tyrosine kinase is selected from the

group consi sting of JAKI, JAK2 and HOP or a
functional equival ent theyeof. In(P a specific

enbodi pent the G oup VII /protei -y 0S) Ki eis
JAKZgP~a_furfoni opal'~edfui val efit STt Nar a mor e
speci f© ¢ enbodi nrent the JAK2 includes a Vto F .

mutation at 20 position 617. In another enbodi nent
the protein tyrosine kinase is a Goup XIV protein

tyrosine klnase In ong formof this enbodi nent t
G oup P e n tyroglne ki nase is selected frfom o

the group congi sti PDGFR-b, PDGFR-a, ¢SF1 R
c-kit, |Flk2, [FLTL, M d FLTgl6 a N
fun %) ui val ent “t her eof one i fi
embddisrent”t he G oup XIV proteln tyrosine kifjase is

FLT3 or a functional equivalent thereof. In ag even
nor e sae0|f|c enmbodi ment FLT3 includes an internal
tan upl i cation n &n even eo. specikl c

ngEe he |nte:§@%?tanden1d \atk6nt?s a//\\\
dupl|cat| of am n®,-&i ds /DFREYEYDH at p i§
592-601. I n one~ertbodifient the one or nope pot ei n
ki nase(s) 1nclude at |east two Kkinases selected from
the group consisting of CDK2, FLT3 and JAK2 or
functional equival ent @hereof In ope formof this
enbodi nent the one or € ote| se(s) include
all three of CDK2, FLT3 and JAK2 o un i ona
equi val ents thereof. 35 WO 2007/05
PCT/ S&006/ 000352 30 In an even furt %r .aspect the
i nvention provides a nethod of treating or preventing
a condition in a mammal in which inhibition of one or
1%ore protlBhe gbpglisesnsY is setegfed fromdhe grearoronsijtinglebr eof
prevents, inhibits or ameliorates a pathology or a

synpt onol ogy of the condition, the nmeth cl udi ng
adm nistration o he euti cal
:b{§§&§/B%E Y T ~N<J
and
15 in a specific embodiment Y is

2N



5 effective amount of a conpound of the invention. In
one enbodi nent the conpound is a conpound of fornula

wa@ kgoz/ogdery , (111), (1V), (V), (VI) or (VIl). |IPCDB&2006/000352
enbodi nent of the nethod the one or nore protein
ki nase(s) is a cyclin- dependemt protein kinase. In a
specific enbodinent the cyclin-dependent kinase is a
10 G oup CIYCG ki npase, |L.n one enbodi ment the G oup |
CMCG ki ne@@n‘? '%er§%€fci—{-1'8?@8°4'?"8’i‘ﬁ¢te'ﬁe group consisting of
CDC2Hs, CDK2, CDK3, CDK4, CDK5, CDK6, CDK9, PCTAI RE1L,
PCTAI RE2, PCTAI RE3, CAK/ MD15,.-Da®, DnRc, Ddcdc2,
DAdPRK, LmMCRK1l, PfC2R, EhgZR, Ci@tc2R, cdc2+, CDC28,
PHOB5, KIN28, FpCdc2, MsCdeZB, and OsC2R or a
functional equi val ent thereof. In a specific
enbodi nrent the G ou CMCG kjnase is 15 CDK2 or a
function Pa%cﬁrl‘ﬁr\?%‘?cé'ﬁfa”‘f’ﬁ%?‘%’gf\( is B GYGRREPPE BRI nent  t he
condition is selected fromthe group consisting of
prostate Q nant neppl as f
bt east, M ETa FiedRRe R Rt Bhod 3R e DR b Slhutea.
hy plée periebleds Om@ﬂdb@ab&tlmmi thgyinasedais emeddimerdsathe ioptimal, substituent
NONs SHBbd féth bndl i8I &)ﬁggﬁb’of r: Bl B, =51 ¥RT NS loF., .OCF, alky,

carcji nona, nmal |gnan pancr eas,

19 e lkERYla kgt e a'ky'c%a'%'maﬂahal@q"tym @t@rmer%%kyl cycloalkenyl,
adeﬁmecryelbmwm haferot:mamehwnaryT ﬁ@brbarlﬂeu{ycﬂask;a h;@ilrdx%w alkoxy,

gl ighl a ode
c anéglgorx ya%ygst %"ﬁo g g%y‘i%&g aﬂ'?‘% g‘?ﬂ}y %¥ rrscycIoall kyloxy,
ws@glp@@mlom,alhetememma&@lnsy ahelembmlkamdxs, Rindeqs ehetdroaryloxy,

anof{igky Ier@%%e{ﬁ%iﬁyl Ofaryglglog)?t hadhnd, h%lk?QrﬁmQr %?&ﬁmo almmoalkyl

roteln ki nase(’s) tein tyrosine
15T RPo SN BN e ﬁﬂlwh@ybrm'mﬁq'fwk cnipgalkyl, alkoxyalky,
ki nE@DOH, SCER®, @(OWRVISH, B8RS @R, dnii eI ne ki nase. I n one
enbodi ment t he Group VII prot ein tyrosine kinase is
selected fromthe group consisting of TYK2, JAKI, JAK2
and HOP dn certairf emizdinuaméd the gubstitubetr taret $efactedffroml the group consisting
spe&l Ehl@g&n”b—@"rﬁenbNt hﬁOGQkW Mkényprr%{e%é'kyf yﬁaﬂ)%lk?\e |k¥]nyl aryl,

ki nase |s or a functional

20y n‘tyF'ea'%e@iePr%y%??B%. H@?ﬂoa‘b’hehYE!’QPXJAKerPH@IkM'de@kan’V 3ligylamino,
F raniadalign adylaps), tp@ﬁo?l?alkdxﬂalme benEegy, NBIRYsufbYE/, f arylsulfonyl,
con | C m t.,he group conS|st|ng 0
oé)ésg[ﬂor?'gf @FA élsggr%gr é‘d(at‘sﬂr oni ¢ idiopathic

nyel of i brosi s, polycythem a vera, essenti al
t hr ombocy *&@&‘h&h toCERLfds A Pnbla! le%léeéﬁllﬁ)jlmenfgycﬁécfasgd are also

met a{%l asi a, chronic nyel ononocytic | eukem a, acut
23 y rifiiEied 1P Pheemacewically” agegriable esalfs. rRhgpnasstically éqm@tﬁ?'a N-oxides,
Hodghimiacsutitaesseptatife @eidruglsymhmmnaoamwb@ akctiée hetabolites of such

| eu 35 ast [ ri.an cer. colon
car‘%’?” s ar}dg’“% el aPcerTable aa el %“’36??%‘3658627
PCT/SG2006/000352 31 nyelodysplastlc syndr ones,

kel oi ds, 1eRiesl b4 tof
fhrore. sgwclztr g:égg pﬁi‘ ée tﬁpﬁf\%lkﬁﬁic?utngﬁ%%ﬁ%@nt@ns including a compound

3hy pcg rﬂ}eéﬂ\éqn@ﬁp wn@@cph@g@qc[ai%calgleag:g%béq Gagier, dllue¥1t or excipient.

I a further aspect the invention provides a method of inhjbiting one or more
protein kinase(s) including exposing the one or more protein kinase(s) and/or co-factor(s)
thereof to an effective amount of a compound of the invention. In one embodiment the

35 compound is a compound of formula (1), (It), (1), (IV), (V), (VI) or (VII).



I n anot her enbodi nent of the nmethod the protein

tyrosine kinase is a Goup XIV 5 protein tyrosine
whewawsse21 n one form of this enbodi nent the G RPCPSGL006/000352

‘protein tyrosine Kkinase is selected fromthe group

consi sting of PDGFR-b, PDGFR-a2? CSF1 R, c-kit, Flk2,

FLT1, FLT2, FLT3 and FLT4 or a functional equival ent

thereof. In one specific enbodinent the Goup XV

protein tyrosine kinase is FLT3 or a functi onal

equi val enthe ¢dmpowards. disglpsan hekeimmapraet dipsstly Bind solely on the kinase

gﬂbﬁaglb&}?@b IM gblbleéil:all'g@(@tﬁr\-ldvﬁbér Wfsl uniéd nggml'ljapthe corrr]lpounds may

| ication. an even nore spec

i nt @F%%‘F a ﬁﬂeﬁﬁ”@ﬂbpn eerfactsrs lih§.t He ”UB'L’S‘?q ibdibe Bhpsgirordation process.
8Ci B MR WhEHh @ kingess &ycmiddpBraeff) & .codbtdP Bch as cyclinA is involved
ggﬁﬁl S%"% r?télsfze)? 8%8ﬁq%§ﬁh ! Iél%g’\i Ié'FP 25}'&%%%%%9@8%“ étorgactoqrigblgelf) to the
pr oWeﬂraiequlQDulbeuQ@m sinasecedfectbrgipdiateyibiic spedidsefsua, as zinc and

my e&mpllipﬂﬁt(é&rl ¥ B%SSHQE iserh&M y§er suvenile

myel ononocyti'c | euken a, cut e %ﬁgﬁl Reni a,
chronic nyeloid 15 | eukem a, acut e T- cel I | eukem a,

10y el opr ol 1hboRg ainbatEmetit 0the @iethodARoredrofiré protem kinase(s) is a cyclin-
nyel onono n_one e

or SEHRPRRE el KR oS MA@ b0 PeaaDe v e e dinase is a
s eI Goup d CMGSrkindse. gn oup embortimattitiegGolip COKZG khadse iaselected from

JAﬁ%e QFOUE) %Bﬁ?éiétuﬁggéﬂ CD@’S—Ise&Ek! %Eﬁ&‘ %Dkﬂ eéﬁr@é CD'K!% - E8Rs, PCTAIRET,

k| na%E‘t'ng ROAIRER GHY/MDRS, &n%fo@D@dC¢ZT®% Lm@'ﬁr PfC2R,
1§ UNERGIW) THCRAR] N@bertt@czweﬁeeé KIN?B %cs&emsbuézfahﬁﬁd OsC2R or a

DBl e ST S RaT R o et Brrobing B Eoob ISy Anase i

t r e@DKhor aafumnmhleqmvalermthamoam mal in which 25

i nhibition of one or nore protein kinase(s) can

prevent, inhibit or aneliorate the pathol ogy or

synpt onol BEoBer emeodianiof hermethas ha@ne ebawrarpratein krase(s) is a

26 ONreldNCtyroSind ki AIEP OH RFle @frm of Hidethisbdinhent the! ﬂratem tyrbdine kinase is a

LTSRN G ARMEN ie  A

pr otiwgsp ikiselested ftam a’haspneap febasisting @fl i TY&A) JAKE JAK2 and HOP or a

Cy%h&loﬁiﬂnﬁﬂlqﬁéﬁt tKérEG‘&SQn %ﬁ}&gﬁgodlm% Gﬂ Ee\ﬁle%rotlem tyrosine

one enbaodi nent I nase 1S se

" frofffasRds R @ %ﬁ@ngtquga'w theresd.Hen onepirem oighr@nethod, the JAK2
2EDKAcluddokd recidd ,unlglXcquited Aok mutatReT AHREAutaltSal Al dsSwved in a
Co N s S et b AP rAEg e
MsGdb@&lyewpd:h@aﬁsz&d»sorderss&hfdmgce$srenﬁail themmboegth@nit (ET) and chronic

t heBﬁBﬁthnc'n@&%&%ﬂSQ' MF?U%T’BRQ 'mean tﬁ&ﬁuefﬁo@ " Ln E%ﬁe‘ s § valine to

ki nase | s ncti ona ui val ent t
onePhepyganinepibstithioncal rﬁﬂ*?'*!qnc?ﬁﬁ(‘éegg} etitedecidgoce of this mutation in PV

3@ 00ptionts G éryigh (§adP P BG3Bents)32 from the group

consi sting of prostate cancer, retinoblastoma,
mal i gnant neopl asm of
The JAK2 mutation is somatic and occurs at the level of a hematopoietic stem

cell. Studies have demonstrated that the mutated JAK2 was found in myeloid cells, i.e.,
bone marrow cells, granulocytes, platelets and erythroblasts derived from CD34+ cells,

35  butnotin T cells. In addition, mutant JAK2 was found in hematopoietic colonies derived



breast, malignant tunour of colon, endonetria

hyper pl asi a, osteosarcoma, squanous cell carcinom,
woorwessskt cell | ung cancer, nel anoma, |iver cBCT/SG2006/000352

carci noma, malignant neopla§g1of pancreas, mnyel oid

| eukem a, cervical carcinoma, fibroid tunour, 5

adenocarci noma of the colon, T-cell |eukema, gliom,

glf'roabh@:ﬁétmuc @nggﬁitﬂﬁﬂdlsogﬂlppmm had gemumomaied trabkinasa inhibitors

e [}%?ltge T Rr%gé%w @'o@% ppé"é?%%MAKz

neopl asns~an her me sease. In
anot her enbodi nent the one or nore protein kinase(s)

' ﬁbadpr o tgrkotﬂ'heﬁ‘ ¥ﬁ19§dt|rﬂ§1t oft]{ge Kletha& %ke Préteif MRodit HiR=eé lstafmt‘@up XV
e odal nen e roteln |ne I hase, | S _a

5 prRoRian oy Bershe Tk PFMGEN of HSRoEBB G HpUR K Hgtg prosine
VI Hma@é ®f Ridatel! yomsthé grolip basBtingsof REIGFR-8 (PIGFRRRA, QIR c-kit, FIK2,

5, 5002 BT 9P . 1orel 55480, R 18 e specre

ensbmnhdnnmnt theh@ro@ oM pitein fyrasinei kinasg ins LTfe ok f fignstionak equivalent
J Atﬁ@re?flr G a&%ﬁ%tfbrﬂﬁ&l the FE ReMbY ahé F‘LTSt hﬁés%%dudby a %LR@%@ There is

Specl I ment AK2 1 nc es a

10 nlﬁL@ﬁtﬁ@ﬁﬂ @g(pel@ept@g iapg é’l*\""@iPV'dP?FeoWeS@?BBJP?rgWPOt?%@ that FLT3
COomGtatidng Nark SmBEt=RE e thel MAAIdNNEr Glatityhasensf aMLNiG afme patients.

r'\?ygclrt%gt{nglrrhlfg?trgﬁgl %&g{&/tsr%s@ﬁ,leng%méggﬁn%g ggtglﬁ@jo oﬁaithij&Ctyrosine kinase
t haativityoeyd heni ansfohm ofattor-dependsintl Hematopeietic) cellsy e$ givigenced by
rre&o?l%r@iﬁﬁ % fﬁ%{?z'}-ﬁl'ab nd&t ‘ﬂr&ﬂi‘?%ﬁ@%rh‘éhérﬁ%ﬁ%@m iRGHhEnodeficient

hocyti c acute erythroblastic | eukem a
15 Ho'@@kl rin gd@jﬁlogegpgr@qugir@réqdpctlpsy,Qf,ﬁﬁrﬁgy naing dofe mayrpw wuth an AML

| epdfieni-derivéd TS Tar qmemalaxaneurar u@ncaafanpmmer resaigl on a lethal

g;&g%l&@gératﬁlﬁ 8}'!’!9?%128 C@gﬁ%{g’g?ﬁggﬁg gP%ns r? 9%%9{15 ﬁﬁ%v? derived
i sfrdre piomyelbtytio idobanig/fetineie ahltatecqure(PMLtﬁd‘r@ trawlem pgeywith FLT3

h%ﬁ%&k@tﬂé' .f?'éhmémgd iriefelab@tn ﬂ@gﬁd}%% loPBeutd Bro@ﬁﬂ&lb@&c (APL)—-hke

rotein tyrosine kinasd is f { }
20 pr etikania |r25uc{1y'p|§% WhEN epmRased with, "B‘??eth?bfeﬁ?'ﬁd r“t]rpg plant of mock-

e ”’@%ﬁﬁ@-ﬂ%oﬁ&ﬁaﬁi\@ URpplitaftstizat @emoisttaaiting kikbsedstébiios described

P gét Za(ge %gaf eF?r} (it ou Eé&lut#ﬂ_g.r% W%w@%ﬁ_? a dapllca’uon of

FLa#hinoracies MDEREVEMQIH aeqm\moacelmosmh@ﬁ%ﬁm | Iy ayneven more specific
S pgﬁ\b&hrﬁerﬁ 'Efﬂ?g HE@'BH tﬁJ‘ﬁ.T(i(ﬁcmdQs 2\9: \ﬁté?ﬁéﬂa@lbé\n HM;‘SIi@@tloﬁe In an even ,

ki nase 1s functional equjval ent I n
25 meRaRPe o EBESHERS PP AERBGHICRELPIEFa Fricl BlFan] amno acid
| NYBFRBVEYEM gletpbdocemtii on. I n an even nore 30
speci fic enbodi mrent the internal tandem duplication is
a duplication of am no acids VDFREYEYDH at position
592- 601. Inlane embodimbui @i e methol @xpasindithe ene or gogdlretein ktpase(s) to
fr A olﬂ‘ﬁouﬁ:ﬁr lﬁ&f@deg%@ﬁ'l'n%tténﬂéitl‘@fco%%rﬁi BYEh&hMal RHKRMY e one or

acu ocytic | eukema, acute |ynphocytic
30IeUK@hWﬁwde@ﬁﬂﬁysplastlc syndrones, | eukocytosis,
juvenile nyel ononocytic [|eukema, acute B-cel

| eukem a Chr owb%q %%rﬁlt ?If%e% g)u:(rr?o e rotglﬁgﬁn%sg(scﬁnglhde at least two

| eukem a I Sor
chikmases safestedniorodiys igpoub exvheisting. OfV@@O‘WTQS‘EI@Z#‘KZ or fU“Ct'O“a[
Pcyqégg&qg{hg%gf%% one form of this embodiment the one or more protein kmase(s)

35  include all three of CDK2, FLT3 and JAK2 or functional equivalents thereof.



33 I n one enbodi nent the one or nore protein kinase(s)

include at least two Kkinases selected fromthe group
we@ongiosteeng of CDK2, FLT3 and JAK2 or functi onBET/SG2006/000352

equi val ents thereof. In one formof this enbodi nent

the one or nore protein kinaséfs) include all three

of CDK2, FLT3 and JAK2 or functional equi val ent s

thereof. 5 In en her ect th | [
b ovi des kS drir Benst o HrerRR Bt e BKER BreBftpound of he
t hénvpntiepde mhibib oneér recrepiteiakiease(s).oln onh@mbpdiamentdig cagrpound is a

Crrog P raer B L I3 V' BTN S rormia (1),
(rey, (e, (rvy, (M, (M) or (M1). 10 In one

Se”b0di e ot 8mbddiAgR e brd BF ndies Pro@RT kihgse®) is a cyclln -dependent
pr ol Fat v SOl

or A9 tsey & PRy B apopdat e SR B Ead Py orols ! ouce
Cotipasd. i g ooé embpeimept ki Gronmti i GMECE kiroisel ds selecim‘ Groincthe group

'd'c&E’F@sﬁ mé%b%ﬁé bIgRbS ¢ yéfdk{‘ EERsVQ;Eﬁ«s eé[?@tbé‘JrAlRm
0 em a, chronic eu

m&éza AR, CARIH5e Do Raes st SRR MYEGKD PIC2R
mny@h@m t@dkﬂnc@ew epens) m@selxmmnpwdoacmb@&&snm OsC2R and

¢ | eukenia, acu 0 t|
e i e hSERT Bl e FRRUR T Ridrpd GGR fnase i
| e dde e A firetidoakaguivalest thadeddgki n' s di sease, B- ceI I
| ynphoma, acute T-cell |eukenia, breast carcinons,
ovari an cancer, colon carcinoma, prostate cancer,
mel anoma In ﬁw%mml@glﬂq the gy t@ﬁfg§rotﬁ@|k5\p%s ) is a protein tyrosine

15" etdraed! AThe Fim oftid é}ﬁ}ﬂﬁheﬂ?ﬁ@'pﬂﬁéﬁ @fos%@ khééﬁalﬁfa Group VIl protein
wall nant tunDur of ¢

e
o0s tEBRRG INAsE: nsqﬂs SHB8 merghthe (gré)arl) fl Hrgﬁaﬁ‘l ty%l?glﬂe Eﬁﬁells t©lqcfed from
| unige grant @nsistingl o MEKB,, JAKI WakK2 @ed HOPar aifurstianal erpivalgnidimgreof. In

negp L;?e%l%’h% @Fﬁ%ﬁtefag GHJMLPG I\/ﬂ pq%tklﬁl{ ‘8&1?1@’km8$er ‘ié' %1% or a functional

carci'nong, roid enoctar ci noma

coleahlvalgﬂltlﬂmﬂ@f gla roee aeqcémmbeqilmgmm&r@gmqwﬁﬁa Vto F mutation at
2d Y'PRERsPe17. Ovari an cancer, restenosis, astrocytoni a,

bl adder neopl asns, and muscul oskel etal 25 neopl asns.

In one enbodi nent the proliferative disorder is a

nyel opr olin faaotaér srebatiirsent dies prdtein tyostpe Bindseciseart@yolipniivt protein

t h%{lrgyr% ﬂ%&%l IIrI gr{e%#nY & tﬁl's %915 cﬁlmerlltsthesélloﬁ& s(ﬁpprg{eﬂq‘y%aﬁe kinase is

onS|st|n vera, essent

thrSG @é;itonevwagr@mdcqnaswaqftﬁ%ﬁﬁr@l RRGHR-8sFSF TR Fkity Fik2, FLT1,

28NqY her FLG@J%‘HQ 'Fm?éﬂ Br é fﬂlﬁcﬂéﬁﬂ |e'qfn€éléﬂt khéReofli H@InE %bed ifie embodiment the
cancer.

¢ arsane X oroRE R kRS i Moo Baivt iereghg an even

pr es@aispediic embodimbatSLAS inz!ediesfamntemal tardganduplicatiors dugn even more
Sels%%&ﬁcd ekﬁgméﬂethgrrﬂéﬂﬂalctgncfén’?tdhﬂﬂat%t'l Qrae§§6hcatlon of amino acids
VDFREYEYDH at position 592-601.
30
In one 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 one form of this embodiment the one or more protein kinase(s)
include all three of CDK2, FLT3 and JAK2 or functional equivalents thereof.
35



ovary, colon, prostate, endonetrium bone, skin, |ung,
liver, pancreas, cervix, brain, neural 35 tissue,

wo gouplosiee ti ssue, bl ood vessel, bl adder and nPSTE@2008MD0352

10

15

20

25

35

2007/ 058627 PCT/ SG2006/ 00035235 34 I n one enbodi nment

the cancer is a hematol ogical cancer. In a specific

enbodi nent the hematol ogi cal cancer is selected from

t he group avorwinsiurthey asbeeicthe énvenfjen olodides @k eethad adclraaging or

prﬁ?&é‘ﬁ{ r%cy EbrfditloR K& maﬁmaﬁﬁl%ﬁcﬁ WRBHRCHnE dr BEEPlofin kinase(s)
nmyel odyspl astic syndrone, |eukocytosis, juvenile

mANBIORESONE) 1RGNPEYes (BIDES ) PEich e e Bathology or a
¢ hgymptopnoige lop i doamk@mre, métht i@clﬂ’dmgslad!mlh@WIemoﬂa therapeutically

gﬂerf gtkv% %@%ﬂ%ﬁ%%%@é%dn eUkent]lo% ‘JJ‘ eeI eorrllb(r%d{mn?;eﬁ'x @F T?%und isa
| eapkwpir of Fahglri(ih'(8), @I)S(éés(éi) (‘dm (Bu)cel | yrrphorm I n

anot her enbodi nent, the kinase-related disorder is a

cardi ovascul ar disorder. 10 In one enbodi ment the )
car di ovdR g anbesinyt githe methed thecanepr Mogmprelel gpase(s) is a cyclin-
CQib‘pbﬁde'nﬂgron in klﬁéb@gelﬁtd ét%cah@@fnbocflmédtuhé?cyclhﬁ-ﬁé\ﬁiﬁti@nt kinase is a

o8P RENES RBAR A8 ol PEPSd-aR hedgPu FEERRheke f Sa8S rom

nethe gabeg eoesisting vfeCRI2Hsr ARIK2, COKS, @DEHRDKE, €DEGHORIKITEITTAIRET,
tlg\?cffkﬂﬁéﬁqﬂgl%l“ﬁﬁt%wgiss%ﬂf qqn%zf‘é PYBE! BERIS megﬁa@ePfCZR

I nvent'i on TOVI

e G1CAGPRatdeRY (025, PHOBRSINGD. EPRIHaYECHERAPROSCER or 2

di feRdtidedl dolivhlenli there®dMh R sdekifé lemaoaifnera thé erapeucical l'ub(ase is
Vv

S;%ﬁ@%#ygﬁu%g%%m{e%vra@a} &]e%ﬁ ﬁ ng,led@gﬁlﬁ@m %n:clﬁgcri]ltlon is selected
C dirqoio tived grogip aconsistip® wh grasfate’ oanwat, aetnblastérha,) malighéit) neoplasm of

( Ilyeast @@h nén é)m af on:MM )endt%Qetllnap h?defplfs@QQEJ%%mE uamous cell

ki nase-re ate I sorder’ rativ | sorde
I maac'n%cnwrwaénﬁﬁadlvwmen%erqstaapm elivef i apl %f%@“@erma"gna”t

| SnedbREMEQS f paHErdaBEe rBfeitd 1BOREFIHT cdl¥icAT carcinoma, flbr0ld tumour,
nmye rollferaft ve d| QL g tehrontc i

Sl BLt y Edh SOSL o6 Re alePgB RS fcendrogiom,
t HymniMma/menn &ancer, céstapnsis, asyedywind, bladdee neap)asmsymlsiidskeletal
neﬁ%giag,:ﬁlf and KIDESRES Dgs@ag%/el ononocytic | eukem a, acute

ema, juvenile nyel ononocytic | eukem a,
acute prorryel ocytic | eukem a, acute |ynphocytic

| eukeni ain methkEe@BIiidnO Bl B8 trhéthddehk &Rt @r moRe atoeeuBk.ﬁ@eks) is a

| R oo aE KRGSy e rorriat i Prabocp L BB Suatberiptine Kinase is
ov@roupVicpmteer tyrosink (knnasrar 0 ormnmambgeiinast #iee Goap A8l protein tyrosine
mel;ang 'sei&%h%ﬁ?m}eagﬁohﬁ céb(s”&uhngFSrYK egﬁ?l’(ﬁSJAKZ and HOP or a

retlnon?ast nant neo
meiungioadt eativaiptirthespofc dn enspegiiel ewe@weﬁ gy GEqup) W5 pratein tyrosine
OSkif4:3as QARR or %qumw e@lNdlent @RFRF. NITR, mdi® Bp&difiel dmbogient the

l un@r(z mglcges a veto Z1=nmuta\hon atvp%rsmgneH C%r(g:nengrrqgiodlmenk kh%nc%ﬂctlition is
selected from the group consisting of Myeloproliferative disorders (chronic idiopathic
myelofibrosis, polycythemia vera, essential thrombocythemia, chronic myeloid leukemia),
myeloid metaplasia, chronic myelomonocy'tic 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,



neopl asm of pancreas, nyeloid | eukem a, cervica

carci noma, fibroid tunour, adenocarcinoma of the
w@eioan386gt i oma, gliobl astoma, ol i godendr ogl i or PEE/SG2006/000352

| ynphorma, ovarian cancer, restenosis, astrocytons,

bl adder neopl asns, and nuscul o8kel etal 35 neopl asns.

WO 2007/ 058627 PCT/ S&006/ 000352 35 I n one enbodi nent

grg@@&g&gp‘ﬂ%{ﬁg tsgr\]/og%rg%sf?{e@%é, n’lﬁ(g'}ﬁ%ﬁ@%te L%%regihljrfe,e Es%ﬁén\{ig, thrombosis,

my eslasiacAlpereoriyi pumatiaydyersiensien, sad etivat dedaneratierhe gr oup

consi sting of polycythem a vera, essenti al

t hronbocyt hem a and i di opathic myel ofibrosis. 5 In

anot her i’hﬁﬂ?&?%ﬁ‘?@"ﬁ%ﬂt 6&8? F\eg\og%{h%m@ﬁ%?&ﬂ@rk'ﬂ%e is a Group XIV

scamnedéin tiresirdniena38b 0flomeRim of AR dhidoditfent e BréWY X protein tyrosine

tu r..ln one.e di ment the sqlj r.Js ur.,

or Qi s AeBR R AV ot ol afbr b ag s R . P
selfédt.elL T2 orhTBhendyFbTH oc andirstanay eqdivdient dbéreof. ovraroye specific
COolRbodiRlRStha i Eouf gﬂppﬁtefn' (gmsinp WHese REEPr3 SDAinclidndCEquivalent
pancreas, cervix, braln, neural " tissue, lynphatic

t i $R81ReM binodl ayers drare spedifigdembesiaenindB encludgs|an Bgsnal tandem

loenbm_ﬂ;lcc_ﬁiﬁht m%d@éﬁlfﬁ?fre kSecific @ﬁiﬂg(lﬁignbﬂggf ﬂiéeéﬁégmf%_&? duBliction is a
speciilC nbodi ne I, | .
sorBeicatored R Rt g iy s32Eile Ih Ao gpegiment te

| ewkedition, isasel¢atedo fromy thk ogryt cohstatikg ndf agcutc wiyeloid leukemia, acute

|y mRbRebkite | i | asLic. S .

I eukocy%bg)g{es ,I%gﬁﬁg]niaﬁcge g@pg n(gclgl?{e tn% eéggén&gﬁasé'gu?%dmmef’

B- CRkpOYIasis| siirillinayelopienesiicclepratio] agutecirkalinibukentes @hienic myeloid
15T- G&tlkbmia€ UlsBiitk 2, T-6dNr OlRiieri | VERRSIErAtve | dRokRI @.and  chronic

nyelold n%%ﬁgl sia, chronic nyel ononocytic | eukem a,

acIVYECTPIINPOEIE¥d ¢ | eukeni a, Hodgkin's di sease, and

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

ki nase-r ' [ [ X i .

20 1 ong ohe SafedRERRhe ohe beiRld AR HRESF BREF B reast wo

selk@é‘feéd_sq'?‘%ﬁﬁ ff?f@ the @_Uplpc@ﬁ%@m @f_gCBKZ. ddidgerst A2 or functional
20heaglivdigitd thersof. | MCEHRMbPh oftthis QBEIMBNt tREbAE BF more protein kinase(s)

) Rkt BRaeBR Cbon gAY e daliehorelanipi nereor

di sorder. In a specific enbodi nent the
neur ode j [ oy ' ' [ S
T One a1 ahe WRoflot DB %, g 3i8ngthd of e

celmvepiopiin theperrEHion ofa Trligagrentianteniing 2 sendgian tfanaamimal in which
2s5ef firgtition &f 8WEDbHMior® profeirCinEREENEbnaF &R InABit bparf\é!ibmtﬁdtﬂe Pathology
e Co und o

(). ln.on enbhodi nent t oynd is a.co
{ oPh P say i somafon,) B oy mEpy et ST ok ppound o
an fawmela (H.ui)x by (s peavhoh@ll).nvent i on provi des a net hod
of synthesis of a conpound of fornula (1) the nethod
includin9 the steps of: K
n one embodiment the one or more protein kinase(s) is a cyclin-dependent
30  protein kinase. In a specific embodiment the cyclin-dependent kinase is a Group | CMCG
kinase. In one embodiment the Group | CMCG kinase is selected from the group
consisting of CDC2Hs, CDK2, CDK3, CDK4, CDK5, CDK6, CDK9, PCTAIRE1,
PCTAIRE2, PCTAIRE3, CAK/MO15, Dm2, Dm2c, Ddcdc2, DdPRK, LmmCRK1, PfC2R,
EhC2R, CfCdc2R, cdc2+, CDC28, PHO85, KIN28, FpCdc2, MsCdc2B, and OsC2R or a
35 functional equivalent thereof. In a specific embodiment the Group | CMCG kinase is

CDK2 or a functional equivalent thereof. In one embodiment the condition is selected



(a) providing a conpound of the fornmula WO 2007/ 058627

PCT/ SG2006/ 000352 36 Xi Ar' Ro R2 Ra eb5:~ 1 2~
wee@/036272 N R1 wherein RlL, R2, Ra, Rb, Z2,P@&¥r/5G2006/000352

Ar2, X and X2 are as defined above; 5 (b) subjecting

t he conpound to ring closing m8tathesis; (c)

optionally reacting the double bond thus forned to

f | LE CRl PTION OF. T

NERT X987 L B Bostelbar, afSiaie) il fgtpiam o
ar &repsh dalignasHumel ofied!on, endametriabhyaerplaisial esteosardena sgeemous cell
Nev@rdrdfiae hon-bok1 tRR IW RORES rﬂélaﬁdn%" 'IFv¥r %elplég;%ﬁ[nmgf malignant

ternms W | e defi ned. used herei
undGBREST u?eooaﬁ%rﬁ?% l”Wﬁ'P'dt Heltkemiag W'%bgqr@{*%t figypid  tumour,

st h&ﬁendcbmllnomby)f mbajdnt ueslt Bukdn®a rw&h@ggﬁablashﬁnJ RegddeRdibglioma,
O RRk) PPl e MRS AR LR, rugcuioskolon

be neeplagiesand Wrbeimeds @tse@e fused (so as to forma

condensed polycyclic systen), with one or nore

non- hydrogen substituent groups. In certain

embodi meft 8nathes eaRpdi MRt bk pneyPionipie Pagtein dineseds) isrgmeotein tyrosine

mgr kinpse. i ln@aewanntﬂusyemt&Jdm%Me bt ©fsihB Ring¢c08 B Grc(%:vu protein
%a)s?rli IF r%e ﬂn%%é?ﬂ@ﬂ?meg’twa 83‘? Protefl\pa%r(ggp%g%;p is selecled from
halterWnSISthletOéﬂ'bm KK, Jé«jﬂélamdiHleoraﬁymlldnall dqanylent thereof. In
Eetaeér%ﬁ?i@ |e9f%t5‘fbr’1kmt thEQ%raTgﬁgr‘ﬂrﬂQh Kfrgécfrlle l’leA]K% cir a functional

eter Oar cl oal ete C oal k
hetedyiyal qg% Ina n&q@ p%qq(ly‘ pmb@lciyr@qarég]eklﬂKgm@gﬁW aVv to F mutation at
15h etpemﬁnhy&llmah byé a}nK@chént tid bﬂn@h&ﬁfé)élelected from the group consustlng of
T T e —

heﬁ'ﬁﬂf@mwﬂhhfeﬁermrd{lycl WQ(EIOIdydteohqnla hy dny@iojal kt}dtaplasm chronic

al Wbbmoﬁé )é@l(éﬂ{l% cﬁﬁé‘%‘?ﬁﬁyc&{l@?euké/nlu ute ﬁlg}hroblastlc ,eukemla

aI kox het erocycl oa eroar

§ Heeare, éﬁ%wnwﬁpméc%f#t?oﬁw" 'edfmwrwycarcmoma ovarian
20a| Icynmﬁk o¥dlon cammbmaj loydseney .cafidet | ARlak&ny| ﬁhgédodysplastlc syndromes

h etkglo;%,y %bg as |v ry fa}l] ! etelg%g%c hﬁga;%(oggz lf:aS{fyT %g, Ihggrgi/}ropﬁ)y pulmonary
ar yrsrtepdion, hrect r@hf@d\dggeabdaydn cycl oal kyl al kyl ,

In another embodiment the protein tyrosine kinase is a Group XIV protein
25  tyrosine kinase. In one form of this embodiment the Group XIV protein 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. In one specific embodiment the
Group XIV protein tyrosine kinase is FLT3 or a functional equivalent thereof. In an even
more specific embodiment FLT3 includes an intern’;‘all tandem duplication. In an even more
30  specific embodiment the internal tandem duplication is a duplication of amino acids
VDFREYEYDH at position 592-601. In one embodiment 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,

35 myeloproliferative disorders, and chronic myelomonocytic leukemia.



het er ocycl oal kyl al kyl , aryl al kyl oxy, am no,
al kyl am no, acyl am no, am noal kyl, aryl am no, 30

wa@ o7 os8skan no, sul finyl am no, sulfonyl, alkylBCi/$6196/000352
aryl sul fonyl, am nosul fonyl, sulfinyl, WO 2007/ 058627
PCT/ SG2006/ 000352 37 al kyl sulssi nyl, aryl sul finyl,
am nosul fi nyl am noal kyl, - COOH, CCRS C(O) CRS
CONHRS,  NHCORS, NHCOO?S NHCONHR
_SR5, - ORB oneyeabadiyent thaqag| or ra%reaor@}?'adwaé?@bﬁwd%@f dpast two
%r g%séseﬁﬁé&ed flod thé rg?dFLQhéoanétlr@f é\‘nclblez.i’i‘r H}'ﬂsphﬁi UAK2 Br functional

ydr ocar ho roup, prefer a

o crgidert ol B offiigin ofBisteribapipat e By ¥ el ffipidgrases
ot Hretude st thmet @@Dl@xlaﬂislwd JBK2 enfirtchidriabe gsivelaitg erenfid
dranched C1-C6 al kyI substituents include rret hyl ,

ethyl, n-propyl, 2-propyl, n-butyl, sec-buty
t-butyl, In pegyan fudicn aspest {he venticherqyidss &w %@ ggmpound of the

t enmeﬂﬁdn |Q'ﬂ@'ﬁ?e&ﬁ'at6n oY & %Ulﬁﬂn@ft%ﬁﬂwe tﬂéﬁtme‘Nt ber@V@nﬂéh of a kinase-

i ncl udss bot h R"WA r(‘) and di EKIF—?am no, ,un M, (),

spdeipte gigorder.\ IR ohe e > finds MR © PB“JE 0.

i n (I Ay, (), Rt ori(®l)as def i ned above. "D al kylam no"

Jqreans a -N(al kyl )2 group, in which each alkyl may be

the sane or different and are each as defined herein

for al kylin omhembgdiryent dredinnse-selgied fisorder iy apretiferatiye gisgider. In a
%Ecmc gﬁ@ocﬁﬁé}ﬂﬁhﬁ@%m@%tl@e El@&tﬁbr’n@'elﬁ:fe‘auﬂ?orﬁ)rtheagroup consisting of

L{@?éﬂp& %[ﬁtlﬁg dlawaera I(c:h lgﬁqa[%c %ﬁ%lég?sgp@ycﬁhg&la vera, essential

l\/br‘tbroaibyd:y&mm netadric a noyemitd  ddukéroin)yul mysoiy 1 Niketaplasia,  chronic

[ fi

gr ou)b Ioﬁ%}p dh sﬁrckerglg h {1;?% IQS/SI \Ahelguekerengalc ﬁ@gxlem%cgﬁaﬁa I&ukemia,
S arﬁ@umrprordyefdcmcéwkemm a‘amalyr@dmyt@ée%ewan@wtwvféiohlaﬁt@r'eukem'a
ar yalcuteT@—%elg TerH?mEmiEul@a@yt@sd HodhiaRs d&ééBéP Bell ayméh@ma acute T-cell
bri grou nmeans an al kyl -

i eSkerie "R PG SValgn q BRI P dPETTa, provate cancer,
EXaﬁahr&Bna)fmyemWsplaattd sydédromestkeloidanatifblstypa, m'ﬁhgaaatl epplasm of
28" O:%‘ilgaslt %n;{? ér?gn?{uﬁf&lxy of %olg‘ﬂ' e%o th}f h ﬂﬁa&%o ostg&‘%%gEQ L'quuamous cell

'or a
/_\| deeginama, ag)n@rrgﬂoﬁﬂﬂ l@ng Fy&nqer,ome@ng'f\@ub/eaé‘@gt gagcingma, malignant

al i phgiabh t&ydf)%?brag’or}m@oqﬁlﬂeul{éﬂm akHibg %brcln@ﬁh&t ﬂbﬂﬁd tumour,
car bon- car bon dghh | e bond and

St
SRR I8 PR ISy CHAY i D14 hGetR 8‘(98%""5?933% mphoma,
pr edvariab| canéer,1 2estemibkion asttcopteiambitider pnedplasab) an@ - Busculoskeletal
ar ms, in the normal chain. The group may
zgon'?ea?ﬁ%gpl urality of 30 double bonds in the nornmal
chain and the orientation about each is independently

E or Z |E>6ﬁéﬂaln%d{mé\{tKtﬁéﬂp’rbnf&&m)é%ord@ﬁis@dﬂyel@mufewﬁe @Rbrder. In
limted to, then prolen%I E 8 N r\?%r e arou

hex%nﬁpﬁc'f%ﬁ%‘m‘e gPP Herafen 'ﬁé//fj r 4lshé‘e g7 60%)}1 group
be eonkieting df ablygthenin vara, essential thrombocythemia and idiopathic myelofubrosns

30

In another embodiment the proliferative disorder is cancer. In one embodiment

the cancer is a solid tumour. In one embodiment the solid tumour is a tumour present in

or metastasized from an organ or tissue selected from the group consisting of breast,

ovary, colon, prostate, endometrium, bone, skin, lung, liver, pancreas, cervix, brain, neural

35  tissue, lymphatic tissue, blood vessel, bladder and muscle.



a bridging group. WO 2007/ 058627 PCT/ SG2006/ 000352 38
"Al koxy" refers to an -0-al kyl group in which alkyl is
waledornossdzherein. Preferably the alkoxy is a PCT/SG2006/000352
C - Coal koxy. Exanples include, but are not limted to,
met hoxy and et hoxy. The group554may be a term nal group

or a bridgi ng group 5 Alkenyl oxy refers to an -0-

al kenyl ou @h Ielga:ththe caeh%g is %1&&?%?({9%1?@?&@: e'lﬂ a specific

Preferre groups "are
gr @mbgdlm?éhtethgrl'@uptowgyalb@naert isrseientat! frog1r tbg@rwp @pnsnstmg of acute
br' V#]@Hﬁa élt%yp%hgélgcsytlé ZfelﬁﬁeZm& gear%gtle @ynﬂJhKWﬂH' leukemia,

Pr é“l‘yélofié‘?@laéi'%VﬁgMOB\ﬁy egffosYipas, éqvgn@lm@g)négnR%Wea%ma acute B-cell
sOr QaiREmia, RRrofiE OHRIdidR YeuReémia, tagiits TRedll le@iemiid) @itonic myelomonocytic

o %%I B a?r!y %gwsﬁl%la?xyﬁ?rn&opr&? va)n%fcgtlc Ieul%g?spnacate erythroblastic

herlmkamlaTHexigmms;dise@eoarmBsellpyrmﬂ'@mabl y a d-C6 al kyl

group. Exanples include, but not 15 limted to

met hoxycar bonyl and et hoxycarbonyl . The group

t er m nal Iyansthsr embegimest, |tB‘?g|"ﬁ§fed?'6@5 d'sorARry'F §L9P’ldI°M?SI°""ar isorder
dTEarﬁl%n@%wﬁé@htlarﬂ|ﬂ}@&ar<ﬁ<§@§<ﬂ1ldr@xé&|’de€h. slekstel fiom ths gdﬁﬁ Icﬂn&ﬁistmg of
above. al k rou ef era

o GHgseskiEdiegR e PagIT Gy FFaree oA PR and sgiEnossy

not |Ii rrited to, net hyI sul finyl and ethylsulfinyl. The

group na¥ ?'?'nﬁo%rrr@nptﬂla k&%@l@(ﬁf %sor#%bsdagﬁéﬁg)d%éﬂéf%ﬂve disorder.

AIkIsuI ers roup in
\mﬂeﬁ smqkfwembgdl@gntd@meﬁme%@ ve d'srqﬁféeréw e'ngeféeﬁeff%
ipreferably a C-C6 al kyl group.' Exanples include, but

not limted to 2 ul fanyl .and et hyl sul f onyl
The gr oup fy®\58 fﬁ“qeér#ﬁ‘il g r BYREUBY p%?v'g?%lagpﬁt&o% % Jgating or
"Al d{myimg aknasegelatag disordgrain¢ludidg aﬁnyﬂsmpom@airtberap\eutlcally effective

2;5@‘2% e arag% ?l‘lﬂir (ﬁ %bﬂve%& tO&o%I%tnﬁ H&dal%ereof In ?néahetmbodiment
or e caTOIRTE I RPEPaBR\S RS Al (D Win(Y)00. G B Dar orrs,

sgvore’ preferably 2-12 carbon atons, nore preferably
2-6 30 carbon ato t he nor nal Yo
St ruct ur db o enparmens e s prey cPRals g SMpREKsoroer. n @
andsppmﬂmymyd)dlméﬁidhg polifpraties diserdar tseglentetafrony nmuprogp CanSIStlng of
bri Hfgaéhgoh%réw@ |sord]§lsg§ﬁlr&1r@ lalgﬁﬁﬁlpﬂﬂé(lbf brdsff fdistythemBNera, essential

al k no- car ony oup I n amno i s as
defthiegtpoauisyia, "TesoNE o Pyl B%JKSmtaérn{“M%{P‘dgr'BEtﬁp'B?'a'a chronic
br | el gHicBor@EyAid Reukefa, WEdte O €18 bidmid, Giive file2M (o rtéHady2 leukemia,
acute promyelocytic leukemia, acute lymphocytic 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, prostate cancer,
melanoma, myelodysplastic syndromes, keloids, retinoblastoma,"malignant neoplasm of
30  breast, malignant tumour of colon, 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, oligodendroglioma, lymphoma,
ovarian cancer, restenosis, astrocytoma, bladder neoplasms, and musculoskelietal
35 neoplasms.



"Cycloal kyl" refers to a saturated or partially

saturated, nonocyclic or fused or spiro polycyclic,

w@ a00bossset e preferably containing from3 to 9 PEr/BE®6/000352
per ring, such as cyclopropyl, cyclobutyl,

cycl opentyl, cyclohexyl and theslike, unless otherw se
specified. It includes nonocyclic systens such as

cycl opropyl and cycl ohexyl, bicyclic systems such 5 as
decal i n, Pér?&e SERdient the Brpkferating dispeder isse myrierielfesptive disorder. In
Theagﬁpéfliﬂc rﬁ{h}bolbimeat lttiféf hyaR brolifSiated d%ﬁrd@rt by isdletied frolm_ the group
group. . oal ken neans.a non-aromati c nppnocyclic
o  WiissiayE PR st oty Agnaens BReant felotbrosis
car bon-car bon doubl e bond and preferably having from

3-10 10 gGanbag ?rﬁ%ﬁnﬂq?{he rp'rJﬁ%Tatigé( GBLEN Y cARRP Clﬁ Shé gmf)odiment
cycl oal kenyl rings 1 nclude cycl opentenyl, "cycl ohexeny

or BeCRoTRE Sracsaif umaye  tyane@aibreiment the ealig tureppr Isea tumour present in
Subgit inbtabtasizdayfréh @n VrganBH tRsRURIddURIM 11! PSRSeondBfhg of breast,
groqglnaé be a ernénal. rgﬁ% or. a brjdging grpuB‘ he

abo¥&" YR LEHHF: SPAUPIEH™. JFref: Efusg) T Paeesdp; elyembrain, neural
al stssaphmphstid isstd) load kedsel, Hiaddpodridirrsleof ot her
[gubstituents, such as without |imtation, alkoxy,

al kyl am nes, al kyl ketones, arylalkyl,
het er oar ylna®ney mbedirgntsthe faangar iaral hamitplogiealt eancer. In a specific

subgihbdditRéht Shex ABmAtBIBgikdI k@ncer & Shifad K wbia! thy |gFouH%ﬁ‘s¢?séiﬂg of acute
cyclo I,ﬁgll é’?l k%l - cglr ouFP in which the cycl oal kyl anc ,

al kJVeOoiWPBE a7 E e PRI | Ifulgaer PBEY. IYERRIRYICr Iukemia,
nmonogsiedysplhdtiy sghdeyrhe, Jsuka@osisn ulerile my2@monocytic leukemia, acute B-cell

ycC y . t hy| , cl ohexyl net hyl ,
2SR Koy BLRHRE" KA DYoo
gr olgpkanHa, amysieid ghateplasiee ehronic Hayegreamocytie feuksmiat scute erythroblastic
chl RukdARa, Hobiglg' é BiSeasB ! MATBARN Afnph&fh.Ne. 25 _

"Het erocycl oal kyl" refers to a saturated or partially
saturated nonocyclic, bicyclic, or polycyclic ring
cont ai ni Ng aatthéremstiodiateat, thetkiasataedsdéorddr @b cdrdiG@scular disorder.

i th0 N . I [ l.to 3 -
2Eet gr%g%g%HIF%Hg lihe l.cg?gi}slogg%ngPéllg%géra}%g%l%&?af)ﬁ%m ithse group consisting of
pr eS@PaLive heartfaiwre ischemia, thrembesis dardiae hypepirophyeargisesfenpsis.
to 7 nmenbered. Exanples of suitable heterocycloal kyl

substituents i ngl(ﬁde |¥r roli dﬁyl , tetrahydrofuryl,
tetra hyd"PB? RMBP 'Pafe{5|9,k*%9@e-|5 I3feq piggrer i peyredagenerative disorder.
t et nadspdcifipamizaintent e nplrbddgamsrative disdidazia pahemer’s disease.

24, 4-di azapane, 1,4- oxazepane, and 1, 4-oxathi apane.

The group-may be a term nal group or a bridging

group. " Heedpwmien alae leeqyiges armétheds for dnhépiting cell proliferation including

htet edrmyedtioRlok ¥h efsctide amblias aakmpBuRiiccordfg Q@ MrALRI 119 In one
a

o i Bl o vt Ry 0. MY ) SRl
PCT/ SG2006/ 000352 40 "Heterocycl oal kyl al kyl " refers
3b0 a het qﬁ%‘?ﬂ&)eﬂ%#ﬁ‘)@'r 'agggeléy khegiE\QelﬁRor{ Brov c'ascg ngerﬂweod of synthesis of a

compound of formula (1) the method including the steps of:

(a) providing a compound of the formula |



het er ocycl oal kyl and al kyl noieties are as previously
descri bed. Exenplary heterocycl oal kyl al kyl groups

w0 p@i7sss21 2- t et r ahydr of uryl ) net hyl , PCT/SG2006/000352
(2-tetrahydrothiofuranyl) 5 nethyl. The group may be
a termnal group or a bridgi ngsgroup. "Heteroal kyl"
refers to a straight- or branched-chain al kyl group
preferably having from2 to 14 carbons, nore
preferably 2 to 10 carbons e chain, one or nore
of which has been repl ac 6/99 a roat om sel ect ed
fromS, 0, P and N. Exenpfary he eroal kyl s 10 incl ude
al kyl ethers, secondary apd tert/iary am nes,
am des, al kyl sul fR the |ike. T1he group may
be a term nal group orffja brTélging group.} As used
herein reference to | chain en used in the
context of a bridgin fers A the direct chain
of atons |inking k e twonterm f/p05|t|ons of the
bridging group. 15 "Aryl" as a group or part of a
group denotes (i) an optionally substituted
monocycl iwheredr RY BS &3, REoZ?y 85} oArf, ' aad Xraie g defiaedbavyel e
(ring structure having ring atons that are al
car bon) preferabl having from5 to 12 atons per ring.
Exanpl es )‘SUélleangtijﬁ‘@OUﬂdﬁ%r'rﬁﬁj@osﬁﬁé?ﬁ}?t esfapht hyl , and
the like; (ii) an optlonally substituted partlally
whi oh = gy AkaasRedeAoue PO R oS SRR s b group.
cycl oal kenyl group are fused together to forma cyclic

structure, such :fESrAlLé?dge&aﬂww&#h}ntmvmﬁaw or

i ndanyl. The group term nal group or
1ri dgi ng In gvaﬁ_ngcmcap@ryqi AReer of termfeaéﬁgseg,wh&‘,hﬁre \é@l“@ﬁ\yn to a skilled

gr o4Riréd3eNU&BrifcnRs & We pafdsad df eiaty adlMbasof tes will be defined.
previ ously described. Exenplary aryl al kenyl groups

i nclude phenylallyl. The group may be a term na

group or As ixed tedelngthg tevompunstibatityled ineghs thatghers isoie substituent or that
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25 "Heterocycloalkyl" refers to a saturated or partially saturated monocyclic, bicyclic,
or polycyclic ring containing at least one heteroatom selected from nitrogen, sulfur,
oxygen, preferably from 1 to 3 heteroatoms in at least one ring. Each ring is preferably
from 3 to 10 membered, more preferably 4 to 7 membered. Examples of suitable
heterocycloalkyll substituents include pyrrolidyl, tetrahydrofuryl, tetrahydrothiofuranyl,

30 piperidyl, piperazyl, tetrahydropyranyl, morphilino, 1,3-diazapane, 1,4-diazapane, 1,4-
oxazepane, and 1,4-oxathiapane. The group may be a terminal group or a bridging
group.

"Heterocycloalkenyl" refers to a heterocycloalkyl as described above but
35 containing at least one double bond. The group may be a terminal group or a bridging
group.
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"Heterocycloalkylalkyl" refers to a heterocycloalkyl-alkyl group in which the
heterocycloalkyl and alkyl moieties are as previously described. Exemplary
heterocycloalkylalkyl groups include (2-tetrahydrofuryl)methyl, (2-tetrahydrothiofuranyl)
5  methyl. The group may be a terminal group or a bridging group.
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"Heteroalkyl" refers to a straight- or branched-chain alkyl group preferably having
from 2 to 14 carbons, more preferably 2 to 10 carbons in the chain, one or more of which
has been replaced by a heteroatom selected from S, O, P and N. Exemplary heteroalkyls
include alkyl ethers, secondary and tertiary alkyl amines, amides, alkyl sulfides, and the
like. The group may be a terminal group or a bridging group. As used herein reference to
the normal chain when used in the context of a bridging group refers to the direct chain of
atoms linking the two terminal positions of the bridging group.

"Aryl" as a group or part of a group denotes (i) an optionally substituted
monocyclic, or fused polycyclic, aromatic carbocycle (ring structure having ring atoms that
are all carbon) preferably having from 5 to 12 atoms per ring. Examples of aryl groups
include phenyl, naphthyl, and the like; (i) an optionally substituted partially saturated
bicyclic aromatic carbocyclic moiety in which a phenyl and a Cs; cycloalkyl or Csz
cycloalkenyl group are fused together to form a cyclic structure, such as
tetrahydronaphthyl, indenyl or indanyl. The group may be a terminal group or a bridging
group.

. "Arylalkenyl" means an aryl-alkenyl- group in which the aryl and alkenyl are as
previously described. Exemplary arylalkenyl groups include phenylallyl. The group may
be a terminal group or a bridging group.

"Arylalkyl" means an aryl-alkyl- group in which the aryl and alkyl moieties are as
previously described. Preferred arylalkyl groups contain a Cy alkyl moiety. Exemplary
arylalkyl groups include benzyl, phenethyl and naphthelenemethyl. The group may be a
terminal group or a bridging group.

"Heteroary!" either alone or part of a group refers to groups containing an
ardmatic ring (preferably a 5 or 6 membered aromatic ring) having one or more
heteroatoms as ring atoms in the aromatic ring with the remainder of the ring atoms being
carbon atoms. Suitable heteroatoms include nitrogen, oxygen and sulphur. Examples of
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1

heteroaryl include thiophene, benzothiophene, benzofuran, benzimidazole, benzoxazole,
benzothiazole, benzisothiazole, naphtho[2,3-bthiophene, furan, isoindolizine, xantholene,
phenoxatine, pyrrole, imidazole, pyrazole, pyridine, pyrazine, pyrimidine, pyridazine,
indole, isoindole, 1H-indazole, purine, quinoline, isoquinoline, phthalazine, naphthyridine,
quinoxaline, cinnoline, carbazole, phenanthridine, acridine, phenazine, thiazole,
isothiazole, phenothiazine, oxazole, isooxazole, furazane, phenoxazine, 2-, 3- or 4-
pyridyl, 2-, 3-, 4-, 5-, or 8- quinolyl, 1-, 3-, 4-, or 5- isoquinolinyl 1-, 2-, or 3- indolyl, and 2-,
or 3-thienyl. The group may be a terminal group or a bridging group.

"Heteroarylalkyl" means a heteroaryl-alky! 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 straight or branched having 1 to 6 carbon atoms in the
chain, more preferably 1 to 4 carbons such as methyl, ethyl, propyl (n-propyl 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 () are
isomeric forms including diasterecisomers, enantiomers, tautomers, and geometrical
isomers in "E" or "Z" configurational isomer or a mixture of E and Z isomers. [t is also
understood that some isomeric forms sGch 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, andfor mixtures of enantiomers and /or diastereomers. All °
such single stereoisomers, racemates and mixtures thereof, are intended to be within the
scope of the subject matter described and claimed.

Additionally, Formula (1) is intehded 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.
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In addition to compounds of the Formula (I), 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 (l) may be
prepared from an inorganic acid or from an organic acid. Examples of such inorganic
acids are hydrochloric, sulfuric, 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)
include metallic salts made from lithium, sodium, potassium, magnesium, 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 arginine. Additional information on pharmaceutically acceptable
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
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 (l). For example an
ester prodrug of a compound of formula () containing a hydro)‘éyl 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-tolupyitartrates,
methanesulphonates, ethanesulphonates, benzenesulphonates, p-toluenesulphonates,
cyclohexylsulphamates and quinates. As another example an ester prodrug of a
compound of formula (I) containing a carboxy group may be convertible by hydrolysis in
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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 ar delay 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 alkoxyalkyl 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,
addition, truncation, or duplication. Also included within the term "functional equivalent”
are variants generated at the level of transcription. Many kinases (including JAK2 and
CDK2) have isoforms that arise from transcript variation. |t is also known that FLT3 has
an isoform that is the result of exon-skipping. Other functional equivalents include kinases
having altered post-translational modification such as glycosylation.

Specific compounds of the invention include the following:
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W@ egorasss27 prot ei n ki nases. The ability to inhiBPCT/SG2006/000352

ki nase activity may be a result of the compounds of

the invention acting directlysnd solely on the kinase

nol ecul e to inhibit biological activity. 5 However, it

i s understood that the conpounds nmay al sq act at | east
partially 00 rs of the kinase n qguestion

that are i prQcess. For

atd o
exanpl e, re th@ kinase is cycl |epend nt, a
clinA is invol veg O transfer
of phosphat|e (al so consi derke -fectar in
itself) to Nékﬁ pstrate ol ecul eff O na?e/O\NQ
%

co-factors inclltde ionic species (
calcium, lipids 10 (such as phosphatlmylserlne) and

di acyl gl ycerols. The conpounds nmay have ;%lﬂw ty
d

agai nst @/wb range of protein ki naseso sui table
famly pyot & n ki nases are the endent

protein An exanple of th clin q)ependent

ki nases oup I CMCG ki nases:. Exanpl es of G oup
| CMCG 1% Ki i ncl ude CDC2Hs, ~

CDK5, dDKe) CTAIREI, PCTA

CAK/ MOL5 c, dc2, DdPRK,

N— 3
EhC2R, Cdet‘ZR cdc2+, CDC28, PHO85, KIW28\ FpCdc2,
of

MsCdc2Bo and OsC2R. A Group | CMCG
particullar anferest is CDK2. WO 200[
PCT/ S&00%/ 000 50 Anot her fam | yYof prg

ki nase e pretein tyrosine kinase .\,ﬁn q e~
prot ei n lt yrosi EI}% is aGroupr:)\p i §
tyrosi ni¥ es” of G oup Nprotei n

tyrosi K coJinclude. TYK2, JAKL, JAKE and HOP. A

protein kirnase of 5 particular interest is the G oup

VI protegin t \osi ne kinase is JAK2. Th K2 protein
ki nase ncl ide a recurrent unique quilred cl onal
rrutatl stated previously thi ation is

observed_#n a mgority of polycyth vera g PV)
patients| and aj|si n| ficant proportipn of patients
with ottien nyedep erative di sordens, Qoo

bocyt hhm a (ET) an | c,/H{o i di opat.hic
nyel of i B¥osi's' (I MF). A typical nutat¥onNis a 10 valine

to phenyl al anine substitution at position 617 (V617F).
The inci®¥enfe of this nmutation in FY pltidnts is very
hi gh ( 76% of patients).

0]

(0]
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Anot her exanple of protein tyrosine kinases is the

Goup XIV protein tyrosine kinases. Exanples of the
W@@ap38%eV protein tyrosine kinase include PDAMR/BG2006/000352

PDGFR- 15 a, CSF1 R, c-kit, FlIk2, FLT1, FLT2, FLT3 and

FLT4. A Goup XV protein tyroskne kinase of

particular interest is FLT3. The FLT3 ki nase nay

i nclude.a nmutation. There is substantial experinental

and clini%tal evidence to support théYhypothesis t hat

re inportant in the n'd{/ﬁz on or
ivat

mai nt en of AML in sone patients ct i ng

mut ati on result in constit ve acpiOation of
FLT3 tyresj khnase 20 activity andican transdorm
factor-glepende henataggpetic cell gnc

conver si'® act or - i ndependent gr or mat i

of tunmours ith i mmunodeficient mice. |nHddition,
retroviral” txapsduction of primary M1 N one marrow
with an g}%ﬁifnt-derived FLT3 I T Ugif%qal tandem
' ) C results in a leth

erat iPe syndrone. Furthe e, rebrovira
t ransducti on of bqye marrow derived 25 fro

i eni aNreti noi ¢ aci @ ¥gcepror-Osy
( PML- RAR)#4r ahsgeni ¢ mi with FLT3 g{p ‘Its in£g>
mar ked i ncre@ase in the incidence of ﬂcu@k

progranul ocytig (APL)-like |eukema in such mce when
conpar:E!B*th/§¥qe that received a trandﬁ#ﬁg% of nock-

transduced bone oarrow. Applicants hayeCde strated
that kinase inHibitors described i n areocapable

of inhid Hrmopudi ng an | TD here tfhére is Ca
dupl i catiga anin i ds VDFRE '}PH i.no-acid
positionNSQH-G 1. In an even nore ~bg/ fi nbodi Ren

of the nmethod the FLT3 includes an rrRten t andem
dupl i cati on.

an even nore specific B di ment the
i nter enﬂduplication Is a duplicatiof of am no
aci ds at position 592-6 Th
i nhibitti of the protein kinase na carrjoed out in
any of a |nunber |{of well known ways in the art. For
exanpl e Bni nhibitPeraf-the prot el Rinase hnCwirthe~.
i s desi fedlan 02007/ 058627 PCT/ SaAQ08L 0 2 Sé)

,appropriéie{$nnunt of t he conpound othh% i nventi dn
may be added to a solution containing the kinase. In
ci rcunstances where it is desired to iLqhidi he

activity of tpe>kinase in a manmal
the kinase typically involves adm ni

conpound a manmal contai ni ng the kijnase.
Accordi n t he ounds of the invdgntiNon

mul tiple “apﬁjicathons i n Whix
ability protei n kinases of theytype

ment i oned an be utilised. For exanple the
conmpounds may4 be used to inhibit protein kinases. The



conpounds may al so be used in treating or preventing a

condition in a mammal in which 10 inhibition of a
w@e@uesss2ki nase and/ or co-factor thereof prevePtES$G2006/000352

inhibits or aneliorates a pathology or a synptonol ogy

of the condition. Exanples of gonditions that may be

treated by inhibition of protein kinases include

prostate cancer, retinoblastom, nalignant neopl asm of

breast, mal iognant tunmour 15 of col on, endonetria

hyper pl asj os{ eosar coma, squanous cel | |nona

non-s | 1ung cancer, nel anong, |Vrr )

carci no mal i ghant neoplasn1of pandr eds, I0|d
| eukem a cerV|cak)carC|nona fibroi nvur,
adenoc [cﬂho : tHe “®6MNon, T-cel | ukemi 3

gl i obl asf ol hgopden glioma, |ynp
cancer, reaten03|s astrocytomm, bl e NEOR

wusculoskeletal neopl asns and Al zhei ner' sy 20 Di sease.
O her conditions that may be treated by |nh|b|t|on of

protein Kigasgs~i nclude conditions suc
Myel oprol i at i Ve di sorders (chronkx |o thic
nmyel of i b S, pojycythem a vera, (esgenti ajy _

em a, ghronic nyeloid le

netapla3|a chroni c_fAyal ononocyti c @acute N
i e B\, atut e erythl?éL§s | eukeni a,

Hodgki n' ¢ S B-cel | |ynphong, - cel

| eukem a, Nbrﬁeast carci noma, ovarian cahcer, colon

carci noma, prostate cancer, nelanoma, nyel spl astic
syndr ones, ké?é@g;, congestive heart fai
an

i scherfi is, cardiac hypertr pyl nmonary

on, retinal degenerati 30 O her

0
se @l\ude cute nyel oi di] eukeri a, acut e

pronyel /1l ¢ em a, Nacut e | ynpho ytﬁb I m &,
ryel odysp i yndr ones; | eukocyto {kh l e
nyelonunocyth | eukem a, acute B-cell | edkem a,
chronic nye&ond | eukem a, acute T-cell b em a,

nmyel op i Ferative disorders, 35 and ro }c

nyel onp eukeni a. WO 2007/ 05 7

PCT/ S& 3¢ conpounds the iPventi on
may al okJe\gnQBgration of dlca nt for

treati tion in an aninal ”n;ﬂglc |tw:3>
of a pr N R prevent, i

anel i or at e 't he pat hol ogy or synptonnlogM of the
condition. The onpounds of the invention may al so be
used in the preparation of a nedi canent Dor fhe 5
treatnment o revent jon of a ki nase- ,-ed i sorder.
One exanpl e a kip8se-rel ated disd IS a

prollferatlv\\glsorder. In a specifi /_\
N//kN
H N



enbodi nent the proliferative disorder is elected from
the group consisting of nyeloproliferative disorders
w@ edorossee7 | di opat hi ¢ nyel of i brosi s, pol ycyt henP@I/s€2006/000352
essential 10 thronbocythem a, chronic nyeloid
| eukem a), nyel oid netapl asia,,chronic nmyel omonocytic
| eukem a, acute nyeloid | eukema, juvenile
nmyel ononocytic | eukem a, acute pronyel ocytic

| eukem a,ydac | ynphocytic | eukem &;
erythrobl ast fc Heukenia, acute B-cegl
, Ho

| eukocyt S kin's disease, B [ 1'ynphoma
acute T-cetl | em a, breast car na, ri an
cancer, cplon c rciﬁoﬁﬁL_prostate capcer, 15 gel anona
nyel odysphast i Hngnes, keloidsw stomal

rétin
of breast, nali'njit tupour of

mal i gna 0
col on, enﬁonﬁtrial hyper pl asi a, osteoschona, squanous
cell carcinoma, non-small cell lung cancer, nelanona
l'iver cell carcinoma, malignant neoplasm of pancreas,
nmyel oi d ;eug m-w, cervical carcinoma, O r]id t unour
adenocarti npma the colon, glionsa, ¥ obl~ast onmg,

, l'ynphoma, 20 ov n cancer,

NFS. cancer. e 'tan
e soli umour ma mgﬂ‘v
present Nn tastasi zed froman orgah or 25 tissue
sel ected fromthe group consisting of breast, ovary,

colon, prost@&te) endonetrium bone, skif, ljung, liver,
pancr eas vi Xy brain, neural tisg | ynphati c
tissue, od vessel, bl adder and ot her

exanpl e of a camcer is a hematol ogic

Exanpl >Rat olpgi cal cancer Qeute
nyel oi d Iegke acuté?g>onyelocyt P a, ac@i}
| ynphocyt NC ﬁeu em a, nyel odyspl ast re”swidrone

| eukocytosis, juvenile nyel onbnocytic Ifeukenia, acute

B-cel | | eukemga, ~¢hronic nyel oi d | eukemcd, MNacut e
T-cell | eukeni a,chronic nyel ononocytic | etkem a,
nyel oi d bl asi a,] chronic nyel ono tic lleukem a,
acute ery bl asti% wkem a, Hodg €ase, and
B-cell | . B5 007/ 058627 P
iéf%d di sorder | \/SUTaZ
f I

53 Anot heq:
wplas car di ovascul

e
o

di sorder.
congestive heayt failure, ischem a,
cardi ac hyQ) rophy and restenosis.
ki nase-rel atjed grsorder is a neurodegenerjati
di sorde e neurodegenerative dis

Al zhei @ di sease.
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The conpounds di scl osed have the ability to be used in

the treatnent of proliferative disorders. An exanple
wooogsds2a di sorder is cancer. 10 Adm ni strat i PeT/662006/000352

conmpounds within Formula (1) tQ humans can be by any

of the accepted nodes for entéral adm nistration such

as oral or rectal, or by parenteral adm nistration

such as subgutgneous, intranuscul ar, inb enous and
intradermal Jroutes. Injection can b lud or via
const apt=gf inteyrmttent i nfusion. 'Wﬁé actlv compound

is 15 typfcall y.oncluded in a phar utic @y
acceptab e carrleB or diluent and injan a

to i"ref “no\t he patienf &l th eDf/ET£>y
effecti eJdo n variwus enbodi ne h%kN nhi bi
conpound“nau be selectively toxic or noHe toxic to
rapidly proliferating cells, e.g. cancerous tunours,
I's. 20 As used herein the Jerm
ral termintended t co ss the
cteri ged by
uncont rol lfed ab ornal gr gwt h of cPs. T 1t |
anti ci patedyt hat ' ngounds of the-™ve Pt My
be usefu i ng v&élous cancer d!_j fc| g but £2>
not I|n1t§d ¢p pone cancers i ncl udi ng %Mﬁﬁg S sarconm,
25 osteosarcona hondr osarcoma and the |jke, brain
and CNS tunours @ ndl udi ng acoustic neuro
neur obl asto gl i and ot her brarnAUMOW's, spina
cord tunours§, breastp cancers, colo  al cagcers,
advanced col drect al[ adenocar ci nonas, lendocr{i neg cancers
i ncl udi ng. . Ken tical carcino 1,\pan N
cancer, pit cer, thyroid cancr rat hyt oi d
cancer, thynﬁ% ncer, nultlple endod*ldk neopl al tna,
gastrointestinal 30 cancers including stomach cancer,
oesophageal cancer, small intestine cancer, Liver
cancer, &ke¢ cempvepds of chebinbentichubdvedenalsity to inhibit the activity of certain
gaEFo?e% Rh&st! pad aﬁlﬂ¥ & lmﬁipkiﬁéégggtrv,%rg%!)e ?lréasqg of he compounds of

cancer enitourin cancers 1 nc
Caﬂ@épveng@]ﬂqt@g glm@éq\nd soletysinrtae @n@gm@@cule to mhlblt blologlcal activity.

50Y RlaR6Wr adis Qﬂdierst@@lﬂﬁﬁftl% d:dﬁrfdoulﬁﬂsnﬁby%ﬁsb\éb% |Iea§ﬁfbﬁ>lf‘a'ily on co-factors
ova{gan cancer Es/endonetr

o AP g R Bt s JSBEH e PheBBRYBI G cess. For example
cawber, the dd!daepusanydhmrba)eﬁﬁerrtamcce{factautsach ae cgainAdsdyvolved in the

reﬁgns?é}dof %Sﬁhﬁﬁnﬁ% %TP r{QIE(’)‘ Qbrpsgje%aé F&%WOF h ?&ﬁ)c%r the substrate

I P cancer I'and cancer nx ca
hy Boissdey Rhes 5'ﬁe%s>rco-f@<‘rt@rﬁ Belee ipRiz SB%%@UC'"' ﬁaglap amalcwm) lipids
1020Q5560 58 PRBPIREHI SERONSMFBRcerSid cancer, par anasal

cancer, nasopharynx cancer, |eukem as including
chil dhood | eukem a, acute |ynphocytic |eukem a, acute
nyel oi d Feaikcemrioandsahaydrave adtiyitydyaimytd widé emlge nf @otein kinases. One

ch rsﬁlféb fQMﬁJ il ﬁ)tél Hrlﬁa%g% Qre tltba& E% Q%E%Ade*xt?r%? m(ﬂase%C W Sxample of
pr orrye tic
my & eﬁ@mﬂw r@g?a:'a rthecﬁ:rg@n &VGG kinasesd Ewnples of Group | CMCG

15rryeuln@§b¢s mblaaet I CDCHRIIODKRS .CDK3, CDK4, CDK5, CDKS, CDK9, PCTAIRE{,
PCTAIRE2, PCTAIRE3, CAK/MO15, Dm2, Dm2c, Ddcdc2, DAPRK, LmmCRK1, PfC2R,
EhC2R, CfCdc2R, cdc2+, CDC28, PHO85, KIN28, FpCdc2, MsCdc2B, and OsC2R. A
Group | CMCG kinase of particular interest is CDK2.




5 nyel oproliferative disorders, aplastic anaem a,

Fanconi anaem a, WAl denstrons Macrogl obulinem a, |ung
w@aneess21 ncl udi ng small cell [ung cancer, nonPGHEGE006/000352

cell lung cancer, |ynphonmas includi ng Hodgkin's

di sease, non-Hodgkin's | ynphong, cutaneous T- cel

| ynphoma, peripheral T-cell |ynphoma, B-cell |ynphona

Burkitt's |ynphoma, AIDS related Lynphoma, eye

cancers including retinoblastoma, intraocul ar

rrel anOWH,Anthbﬂfaﬂrﬂy Gﬁﬁl‘é@fnsklria@@d é&@'dﬂ&e:ﬁ@r@é’k@"ﬁnases An example of
ki n cancer, \me cell ‘cancer
C

t i s°§ 8‘” %’%’ﬁ”&eo eg Iich Chuip FPrafﬁtS‘oWO%'B? !"“??ess%f@mp‘es of Group Vi
sarmpataia, tyasioé tkireed ﬁndudeswzsaAKQanZ(amwsHOPs Asaromnﬂmnase of
31 R KRLETCADCSES VR Bloigh BibshedRte FILEL - THY WAR2 protein
t r dfifgse man Hrlugden recement éﬁ'queB&éwrﬁdaq*oyraldatﬁ@t@ﬂs As Btatedrpegyiously this

be mhiitephas o@ééwe@QNEQHé]é’rﬁy fopdh}& ﬁelhl@\’\%ﬂat P phithlsUsRl a significant
Henat 0|08IC cancer s Ero |ferat|ve 15

ch
di SEPRFLIE of RRUSRDL IW'tE W%rl 8%%‘8[’&9 fpative, lisp W{%éﬂ?"&img. essential
v ertarombescythetnizafETj dirrdmmhmtbydlhwmmmyé]hﬂb@o%ﬁsc(mm@l tgpichl mutation is a

({ guq}é@{rﬁ g) emd/lgllaﬁ) h? SUE%‘% su uci?e YVGqZE)[ O[FRQ c\(/dteinge of this
er y"t“ﬁiit@bl"h%‘( P@‘tleh@lﬁ&mmgh (Bk@@lgdd&%gfmmt&)on Hodgki n' s

di sease, B-cell |ynphoma, acute T-cell |eukem a,

nmyel odyspl asti ¢ syndrones, plasna cell disorder,

hai ry ceﬁf] tﬁ%ru?%@ g OfW%%%f‘ SINeHfinashs s tf‘?ﬁﬁ‘l’%rﬁﬂv protein tyrosine

gy ridreses. dixampieantiae CBWXIHWol’Qn bf&artkinzes RlD@MMDGFR-b, PDGFR-
lsovaé' 'C%Pﬂ? eh{(Z CF‘EH’Y' FCL% lﬁﬁ’? %gﬁg FL'Yf‘ gé??cl&pﬁ{?g g%éy%i{\é@rosine kinase

ancer,
t r atftpadlawi@remteseﬁths EtT?colTbe (-ﬁhﬂ'élklf@aﬂf oiayoinelydepal nypation.  There is

i \s@bstarftigin EQerimBASit B oA %{}lderﬁénﬁrﬁﬁbb@ théa'ﬂwhesﬁ%gt FLT3
bl adder cancer; uripary tract cancer such pr ost

o Ritong, & dbosint Mofth) MialieBesr. maionany § AR some patients

canﬁcw\ratmgmaltdmbaé o 8UTXE Fesult erEtBHshletnféaﬁkﬁl%tsonSdg:Fﬂngaﬂﬁﬁﬁe kinase
u | S.u | O ast onm,

20S C%té\ﬁtﬁ o%ﬁag‘%w "[anfg}' rfg%or ndent éﬁragt Cﬁ%lc Eﬁjlgl . &/xgﬁqced by

gI |°§ﬁ‘@§5'°m@dfaptpblb¢@§ﬂfdﬁmhgr0\h¢fe ﬁmdgj fqum@n A dumay tro imemunodeficient
ol 'rﬁi@éjen\déd?ﬂlloh Oﬁéﬁmvnla?ff‘%sétﬂﬂorn glcbf n%‘@%ﬁné HGHE ASrrow with an AML

nasoP "g% eakz carci nonm, X car cl nonm;
r edBIF 4T P‘&dt LE 18R ninienal u@ﬂ 4Q CI'”@P@m’ﬁaFW"h JgRgults in a lethal
( NSQleCpatifdraBia Syhdromes Gtulﬂ&lrmdrlﬁaetr@)yfal tehnSRRER B Uﬂ{% rAdrrow derived
t as.
24 © gpéa?!r)@%eqn%% leulégmc‘agrg n%'c a{ﬁgjtrgﬁge%?orgli ag)rinﬁ)str 8@0 a'ﬁ%wgh FLT3

oste
cellTD gesults fropranatked iNerbassi il thay mldenceatmpleawgrmgm(APL)-hke

t hadukem iRSubH GilcCthdAYcdnPaRAUNTISMRE tﬁaﬁ'réceﬁv@éf %nttrén%ﬂant of mock-

ut are not Ijmted to bl adder cancer reast
carfeBTaCos g edionc ARBPTS BBYe Ay tehifedinace bpibgar descrbed
careedin agasbable of BNibiing FOTRIMolbiag aamed whetd hefel ig st quplsation of

OvaarnLr?onac?o%W EY@B‘H gtagérﬁmo ﬁ%‘? Po%n% 93 CGI(Q? ifw even more specific

ona, pr dtiate anc
ZO(FWb@Q'SGQWf HEThEERD06 FOTDBERdes5EH ilrmathrden dalirators In an even

t haﬁor@@b/ectﬁ@ ehb8@MERt thY infeRIEPRHAGS d@fiicdtidh & 4 BYREbRBr Bhifo acids
col \R)FREYEYDH at position 592-601.

!

35 The inhibition of the protein kinase may be carried out in any of a number of well
known ways in the art. For example if inhibition of the protein kinase in vitro is desired an



cancer, colorectal cancer, pancreatic cancer and

cervical cancer. Even further exenplary cancers that
woregn708862T eat ed by conpounds of the 5 presentPCT/SG2006/000352

i nventions include but are not |limted to B-cel

| ynphoma (e.g. Burkitt's Iynpﬂona), | eukem a (e.g.

acute pronyel ocytic | eukem a, erythrol eukem a),

CUta% I%QHéie EmoGftl bf {h¥ngRpaEnd 6 ) m\?erﬁ%rp‘ﬁ{ay%eﬁ@ded to a solution

T O B, TS pSaT S SLSERE oo S of e

I nudmate dm ai mahmeleths ohhibitidr D theskiagel tysaly 0lvolgés administering the

do%g%@énﬁh@qa c‘?‘on?amn %thgﬁﬁa% that, by virtue of

conpounds of the invention
iMII al so be useful |n treating various

myel opr olacédrdiRdly W Eﬁrﬁfbﬁﬁ&r §f WB 1 iGRNFBAY may R4 YWRultiple number of
pol onbocyt hem a an

t hr
i d.%ﬁifﬁﬂ?ﬂé 'WB'P'&%’IE’H@&Q to 'n@ﬁmofe@.kﬁ@sq%@ the p® iigationgs above
t hesah by etillséd nFdr hﬁampléifmelhem@@ij’mj@ may B¢ essbdlt@mmw pifofb"rﬂklﬁses The

nﬁqﬁ%wé@lnﬁg n{éﬁéﬁgrb% GC lﬁ?@ Oﬁ 8Irev?rg P%ﬁlcg?qe t&q na gﬁmmal in which
10r e dettititipngné lagetein H@apﬁ! endor dofactorahetesfuuevents, inhibits or ameliorates a

adgathofby td é?lﬂlp@%ﬁ)@g bf\fe cAHARBL t he particul ar

characteristics of the conpound sel ected, the o
condition to be treated, 20 the stage of the condition

to be trEaéraﬂeﬁﬁfdc@idhelﬁs trat esgrde LdatdaUBE inABRIBS -of Whotein kinases

r ef r?c'iudlé g?osTgete%%%cﬁ e? %orp?an}\x?g%t ® %lstggﬁrn é’ﬁ?bﬁ Coh Ut br%a!fb @Bajignant tumour

15 orof fcglpm r@womﬁtﬁdrhwfaerptanla. Er:ﬂ@sampmquammfs el capinesan hon-small
i n\(:%mtldr@ncéﬁ@& %lﬁa%hnh%%ﬁctaﬁb'mgﬁ%@ g?n'antt ngorﬁ)la%é %@Bgﬂcreas
of a ceutical conposition in co
thYﬁE’@ga{?m FgVi a%!e@fﬁma'w dibrofdipmpgy adegpgarfbipmagif the colon, T-cell
excequemiat glibhm, C@Il&iﬁﬁﬁtﬁﬁlﬁ Oiﬁllgb(h#\dﬂo@lm&tl Q/H\phc\(mé' &varian cancer,
g ol S ST e B3ty Gyt Reiste el irbleb e A Aiheimers

20acdugsesdl e salts as these forms are typically nore

stable, nore easily crystallised and have i ncreased
30 The conpounds are, however, typically

solubilit
used in d{h?'f"B?cM%F tha dravabeetieatech by INbibiion & Prateie kipasastindlude
ar eofidiions | sdcad adep@dﬂﬁbrﬂger@ﬁ\/et hl%old@tsl (c&@bnﬁ@dﬁo&ihlc myeloflbr05|s

g??g@%@ﬁgﬂﬁélﬁ% é%%ent%yq %Cy%ﬁrﬁ{at E@mc g\gﬁﬂoﬂe Ieukemles myeloid

I nventi on prOVI
25corﬁi!ﬁ§§1|€tslao rehranggd mmehgoaoqymwamlaofacmgr oiphogytig leukemia, acute

ph@m&%’sttlb qalkb%laa%ﬁﬁlﬁplﬁsegé OBaEJII' r(lfgltnej UR e ?rcell leukemia,

|ent he conp03|t|ons are prep n nanner
%{ h&ﬂﬁ?'npﬁ‘at [p¥anag, canogg Qcmw /celgglelgq, prostate cancer, melanoma

PCHMyBlea (s 8iallomdst keloids, congestive heart failure, ischemia, thrombosis,
cardiac hypertrophy, pulmonary hypertension, and re’iinal degeneration.
30
Other conditions that may be treated by inhibition of protein kinases include
acute myeloid leukemia, acute promyelocytic leukemia, acute lymphocytic leukemia,
myelodysplastic syndromes, leukocytosis, juvenile myelomopocytic leukemia, acute B-cell
leukemia, chronic myeloid leukemia, acute T-cell leukemia, myeloproliferative disorders,
35  and chronic myelomonocytic leukemia.
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35
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35

as ta iumste um st ear
po?%?‘é?rhﬁrtéan@e@lt'%%? guct cancer gastromtestlnal carc:n0|d tumour gall bladder

cancer, genitourinary cancers including testicular cancer, penile cancer, prostrate cancer,
gynaecological ‘cancers including cervical cancer, ovarian cancer, vaginal cancer,
uterus/endometrium cancer, vulva cancer, gestational trophoblastic cancer, fallopian tube
cancer, uterine sarcoma, head and neck cancers including oral cavity cancer, lip cancer,

salivary gland cancer, larynx cancer, hypopharynx cancer, orthopharynx cancer, nasal
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25 anduYResRE] NELEYRM:S. e %' n&amfsltéw lioRds, mulioblastoma
perfum n 35 agents. V\D 2007/ 058627 P SGZOOG/ 00352
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nasopharyngeal carcinoma, laryngeal carcinoma; respiratory tract cancer such as lung
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musculo-skeleton diseases such as ostebsarcoma, musculoskeleletal neoplasm;
30 Squamous cell carcinoma and fibroid tumour.

Exemplary cancers that may be treated by compounds of this invention include
! but are not limited to bladder cancer, breast cancer, cervical cancer, colorectal cancer,
colon cancer, gastric cancer, neuroblastoma, retinoblastoma, ovarian cancer, pancreatic

35  cancer, leukemia, lymphoma, prostate cancer and lung cancer.
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35

The compounds are, however, typically used in the form of pharmacedutical
compositions which are formulated depending on the desired mode of administration. As
such in a further embodiment the present invention provides a pharmaceutical
composition including a compound of Formula (I) and a pharmaceutically acceptable
carrier, diluent or excipient. The compositions are prepared in manners well known in the
art.
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6 1administered sequentlally or simultaneously with the other drug(s).

In addition to being able to be administered in combination with one or more
additional drugs that include anti-cancer drugs, the compounds of the invention may be
25 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
sequentially in order to achieve a desired effect. This is especially desirable where the
therapeutic profile of each compound is different such that theé combined effect of the two

30  drugs provides an improved therapeutic resuit.

Pharmaceutical compositions of this invention for parenteral injection comprise
pharmaceltically acceptable sterile aqueous or nonaqueous solutions, dispersions,
suspensions or emulsions as well as sterile powders for reconstitution into sterile

35 injectable solutions or dispersions just prior to use. Examples of suitable aqueous and
nonaqueous carriers, diluents, solvents or vehicles include water, ethanol, polyols (such
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skilled ™ 35 addressee in the art. Neverthel ess a

suitable ratio is such that the ratiois from100:1 to
" WD 2007/ 85%213331@@1' fofphs2 G4y 6rBI0 BB Didistr&iBn lindudeAcapsules, tablets, pills,
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fi ) fesafe A
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?or example,
carboxymethylcellulose, alginates, gelatln polyvinylpyrrolidone, sucrose, and acacia, c)
30 humectants such as glycerol, d) disintegrating agents such as agar-agar, calcium
carbonate, potato or tapioca starch, alginic acid, certain silicates, and sodium carbonate,
e) solution retarding agents such as paraffin, f) absorption accelerators such as
quaternary ammonium compounds, g) wetting dgents such as, for example, cetyl alcohol
and glycerol monostearate, h) absorbents such as kaolin and bentonite clay, and i)

35 lubricants such as talc, calcium stearate, magnesium stearate, solid polyethylene glycols,



cyclised, the tine of reaction, and the catal yst
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the art and i nclude 30 di azonet hane and car benes. The
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30Ot I'ﬂa(;t‘traf"tydrofurfuryI alcohol, polyethylene glycols and fatty acid esters of sorbitan, and
mixtures thereof.

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



5 The agents of the various enbodi nents nmay be

prepared using the reaction routes and synthesis
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the introduction of substrates and reagents via
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WO 2007/ A'pafctied RIcT4dsGRID 06 /20@0E5P m Bloufall ya Baking per kilogram of

thi gy
o 05 A R AP RSB B8 K Al 3 1 0100 o o
30( 0 kipgrammyf)bodn eeight ree gamntone wrnf@raékyﬁioapw i @ ) PeréﬁPgram of body

r a(l\l.b@ﬁt ﬂeY/dM)), -evaRiore preferably 0.2 to 50 mg per kilogram of body weight per day.
A suitable dose can be administered in multiple sub-doses per day.

As discussed above, the compounds of the embodiments may be useful for
35  treating proliferative diseases. Examples of such cell proliferative diseases or conditions
include cancer (include any metastases), psoriasis, and smooth muscle cell proliferative



reacti ons were assayed by TLC and term nated as judged

by the consunption of starting material. 5 The TLC
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abbreV|a2|ons are used: s 25 = singlet, d doubl et, t
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WD 2007/ 058627 PCT/ 6/ 52,/6§ t hose descri bed
20bel ow, may be prepdred uding thé&foll owi ng descri bed
reaction schene

wherein R', R?, R?, R", Z2, Ar', A%, X" and X? are as defined above;

(b) subjecting the compound to ring closing metathesis;
25

(c) optionally reacting the double bond thus formed to form a cycloalkyt group.

The methods of the invention involve cyclisation of a diene compound of the
formula described above which can be produced using procedures well known in the art
30  or by the ones detailed below. The exact choice of method used to produce the diene for



or appropriate variations or nodifications thereof.

CGENERAL SYNTHETI C SCHEME 5 Schene 1 is a general
w@whsteeT scheme outlining the procedures forP@T8G2006/000352

manuf act ure of conmpounds of the invention of genera
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Organometallics 2002, 21, 671; 1999, 18, 5416; and 1998, 17, 2758;

J. Am. Chem. Soc. 2001, 123, 6543; 1999, 121, 791; 1999, 121, 2674; 2002,
25 124, 4954, 1998, 120, 2484; 1997, 119, 3887; 1996, 118, 100; and 1996, 118, 9606

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

Angew. Chem. Int. Ed. Engl. 1998, 37, 2685; 1995, 34, 2038;‘1 2000, 39, 3012
30 and 2002, 41, 4038;

U.S. Pat. Nos. 5,811,515; 6,306,987 B1; and 6,608,027 B1.

The ratio of diene to catalyst may vary widely as would be clear fo a skilled
35 addressee in the art. Nevertheless a suitable ratio is such that the ratio is from 100:1 to
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by the present invention. Enploying Gubbs 2 "d
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of trans WO 2007/ 058627 PCT/S6 006/ 000352 66 and ci s-
I somers which can be separated by chromat ography.
Conpounds of type (IXa) nay be obtained by

CYof, QfP b&@&lﬂﬁy 's&’iféblér}gﬁi' is $omIdar g 2610 r)ﬁd bieQgpacifid¥atia is froli 20:1 to
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\ rangeRiith1he ranmofmempq,qatu@s typicakschpingechpsen based upon the diene being
cyclised, the time of reaction, and the catalyst chosen. In one embodiment the reaction is
carried out at a temperature of from 20 to 200°C. In another embodiment the temperature
is from 30 to 120°C. In another embodiment the temperature is in the range of from 30 to
50°C. In a specific embodiment the temperature is 40°C.

The ring-closing step may be carried out in the presence of any suitable non-
interfering solvent that does not interfere with the reaction. A skilled addressee in the
area can readily select suitable solvents that do not interfere with the reaction,
nevertheless, examples of suitable solvents include alkanes, such as n-pentane, n-
hexane or n-heptane, aromatic hydrocarbons, such as benzene, toluene or xylene,
chlorinated hydrocarbons such as dichloromethane, trichloromethane, tetrachloromethane
or dichloroethane, ether solvents, such as tetrahydrofuran, 2-methyl-tetrahydrofuran, 3-
methyl-tetrahydrofuran, cyclopentyl methyl ether, methyl tert-butyl ether, dimethyl ether,
diethyl ether or dioxane and methyl alcohol. An example of a specific solvent is
dichloromethane.

The ring closing metathesis step may be carried out over a wide range of diene
dilutions in the solvent with the ratio of diene to diluent typically being in the range of from
1:4000 by weight to 1:25 by weight. In another 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
agent. Examples of cyclopropanation agents are well known in the art and include
diazomethane and carbenes. The use of these agents are well known and it is within the
scope of a skilled addressee to be able to carry out reactions of this type.

| The cycloalkylation reactions are typically carried out in a non-interfering solvent
such as acetonitrile, ethyl acetate/hexane admixtures, ethyl acetate, tetrahydrofuran,
ether, toluene, acetone, carbon tetrachloride, and dichloromethane or mixtures thereof. It
will be appreciated by those skilled in the art that a range of solvents would in fact be



By varying the identities of the starting materials a
nunber of different conbinations of X1 and X2 can be
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differentially substituted fornms of Art and Are. In

the schenme shown both Art ande3Ar2 are represented as
phenyl . noieties, however other aryls can be accessed

by enpl og/i ng ., anal otgous chem st réleas depicted in
sﬁ@gﬁei.r nif 1PaRqustingr Be derplien of Bie ipyestiay nimary spegific case an
nusdtieunodoheniadadde iddntifiddicbyctaanzad rReseritlent Gingtha abble! Bivents and
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NTHESI S OF XVI11b and XVIIIc Schene 2
illustrates the procedure used for preparing conpounds

Of formifra adedt¥lok ki %@u%%{r%éo‘?n')\er{@ﬁw'ay %@i}) Q{%r&{ Sﬁrg{ #9 reaction

anal ogous roce ur es exa
offoatﬁb Pafgﬂ"éneas SEheper A% deastiad b&logf, employidgthe figctnigyas a@u@ble in

RZthIIa :amI ulswhg &arﬁr@l&ét&lalﬁhaﬂ\brbl ré'éde)XWahllee Nhthe lﬁ(éﬁéﬁ%\}u\)n 9 p%%tlcular
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2, aftigiinokill oxcogyze tatdthe ehdrhiegl reavtiens deScribel imayobepteadily adapted to
Cod?gbatré W Ruiber Byf tb‘?rie‘? Yo&nt@ s 48 Qhridu¥ Pndotiintedis. kP Ega%ple the

nmpoun
synt¥1e3|s of non-exemplified compounds may be successfully performed by modifications

apparent to those skilled in the art, e.g. by appropriately protecting interfering groups, by
changing to other suitable reagents known in the art, or by making routine modifications of
reaction conditions. A list of suitable protecting groups in organic synthesis can be found
in T.W. Greene's Protective Groups in Organic Synthesis, 3™, John Wiley & Sons, 1991.
Alternatively, other reactions disclosed herein or known in the art will be recognized as
having applicability for preparing other compounds of the various embodiments.

Reagents useful for synthesizing compounds may be obtained or prepared
according to techniques known in the art.

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 Ltd., and used
without further purification, unless otherwise indicated. Tetrahydrofuran (THF) and N,N-
dimethylformamide (DMF) were purchased from Aldrich in SureSeal bottles and used ag
received. All solvents were purified by using standard methods in the art, unless
otherwise indicated.

The reactions set forth below were performed under a positive pressure of
nitrogen, argon or with a drying tube,’ at ambient temperature (unless otherwise stated), in
anhydrous solvents, and the reaction flasks are fitted with rubber septa for the introduction

of substrates and reagents via syringe. Glassware was oven-dried and/or heat-dried.
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with aniline (XVIb or XVlic) under standard conditions
affords term nal al kenes (XVlIgg or XVilic), a key 15
internmedi ate ready for ring closing netathesis (RCM.

Enpl oyi ng Grubbs 2nd generation catalyst RCM

f uAnalgtivasthinXayer Ehisoroatogamhy| vess. pedomed mndiasebathed silicawekgy F 254

ar RRL@ ey 8&25 GM@E}%H’& %?éaa&viitrpﬂneuagﬁd risth 2BR8ktCkatios (viv). The
coRditions. 30 (D 2007 058627 PCI SGI006/ 000352 10

68
r- xeac;'K(nS)wefe ?ﬁ@Yﬁd bydiLCand K?rpgir@jed\as@qlggqi py ’fhpl_czynsumpﬁen ¢f starting
N maisiauki XIV (HO 2Bi -(RI0)k Rz Rz RL NCI N
Cs2C8 N la XlIla RL NCI RL ~-NCl Xilla XvVa NH2 flInl,
010) 0 k(R10) O rO0~~ 0 Gubbs I I O O(RL1) 2z m
mEl, XVI BhéRTIN Raks Rerkl vigk@izekvy UV labsorptioRenyith 4 p-aptdaldedyde spray

ﬁ 6%9%}%?%118%\@6?%&: 2% %Qg%ﬂéi@dd%gﬂd}*%mi%gb w¥lid Ethanol) which
was activated with heat, or by staining in an iodine chamber. Work-ups were typically
done by doubling the reaction volume with the reaction solvent or extraction solvent and
then washing with the indicated aqueous solutions using 25% by volume of the extraction
volume (unless otherwise indicated). 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 Bruker instrument operating at 400 MHz,
and "*C-NMR spectra was recorded operating at 100 MHz. NMR spectra are obtained as
CDCl; 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 internal
tetramethylsilane standard (0.00 ppm) when appropriate. Other NMR solvents were used
as needed. When p;eak multiplicities are reported, the following abbreviations are used: s
= ginglet, d = doublet, t = triplet, m = multiplet, br = broadened, dd = doublet of doublets,
dt = doublet of triplets. Coupling constants, when given, are reported in Hertz.

: Mass spectra were obtained using LC/MS either in ESI or APCI. All melting
points are uncorrected. h

All final products had greater than 90% purity (by HPLC at wavelengths of 220
nm and 254 nm).

The following examples are intended to illustrate the embodiments disclosed and
are not to be construed as being limitations thereto. Additional compounds, other than
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O(R11) IV O(R11) XVIb 5 Anil |6?e (XVIb) is obtained
fromnitro-al dehyde (XX) by alkylation of the
correspondi ng al cohol (prepared by reduction of

alyekab udscrioed<b el triaysdproparépusiyyite falleying dedchibeal degdtion scheme

brom de | 2 reduction of the
ni%f F%Dr?‘?ﬁ\(‘?!'?tvaﬂ%}‘c’“% THP?V@ECFt%%%ﬁ B fer medi ate XVic WO
2007/ 058627 PCT/ SGZOO6/ 000352 69 NO2 NOZ NH2 NaBH4 f

Br | i /0" / 2. SnCl2 o(Rti) XX

, ( iline (XVIc) is obtalnedfrng
a 3-nit Sehatendl isby genial antheHe \ﬁpl}qmeapqnwmgop‘@npracéedures or the

( In¥&Hulachufd b oldsHTGhe? inf @lie Tof géher5 f&?t‘NEHEﬂ;laSaﬁF IXa) being

XVIIIdScEgE |IIU@Prat gg e 9

oI BRI L BRI B b et T P AEE g ateast

prappasxggknbatomnialtiog aormapetate dod és', arfdoAr® axan’gﬁnelen@y Thisegeneral

Chp%cegurgfcan %@%&fﬁed% epro%h@é’ Bt‘n&gcdm{)@ﬁdsadfﬁhe M&Qﬂ with different
values for X!, X2, Ar' and Ar? by appropriate modification of the reagents and starting
materials used. A skilled addressee would readily be able to make these changes. The
compounds of formula (Villa) may be reacted with appropriate reagents to produce the
associated cyclopropy! analogs of formula (IXa).

R10 1
k( )|\\ X‘\> k(Rm)\\ X1

= 2 l
X — 2

RZ

Z N T R2
N M \—_‘(R Jo /JN\ /———(' R™)
R °N” "N '

H R7VSNTONTY
Viila H
IXa

As can be seen in scheme 1 an appropriately substituted 2,4-dichloropyrimidine

(1a) is treated under Suzuki coupling conditions with a suitably functionalized boronic acids
" of type (lla) to afford biaryl compounds of type (Illa),’ which on treatment with allyl
bromides (IV) in the presence of a base such as Cs;COs furnish allyl compounds of type
(va). Both the compound of forhula (la) and the compound of formula (IVa) are
functionalized with appropriate L and L' groups respectively to produce the desired X'
group after reaction. Variation of the identity of the groups L and L' easily allows for entry
into the wide range of different X' groups contemplated by the present invention.
Substitution with an appropriately functionalized aniline (Vla) under standard conditions
affords terminal alkenes (Vlla), a key intermediate ready for ring closing metathesis
(RCM). Once again selection of the appropriately substituted aniline (VIa) allows entry
into a wide range of possible X* groups contehwplated by the present invention.
Employing Grubbs 2™ generation catalyst RCM furnishes (Vllla) as a mixture of trans-
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and cis- isomers which can be separated by chromatography. Compounds of type (IXa)

may be obtained by cyclopropanation under standard conditions.
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S 2 [} o
R7ONTTN
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5 1Xa
Scheme 1

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
10 differentially substituted forms of Ar' and Ar%. In the scheme shown both Ar' and Ar? are
represented as phenylw. moieties, however other aryls can be accessed by eméloying
analogous chemistry as depicted in Scheme 1. Synthetic procedures for the synthesis of

a number of analogs of the compounds of formula Vllla are detailed below.
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10 Once again coupling of commercially available 2,4-dichloropyrimidine (la) under
Suzuki coupling conditions with boronic acids of type (Xlla) affords biaryl compounds of
type (Xllla), which on treatment with alkenyl bromides (XIV) in the presence of a base
such as Cs,CO; furnish unsaturated ethers of type (XVa). Substitution with aniline (XVib
or XVlc) under standard conditions affords terminal alkenes (XVIIb or XVilc), a key

15 intermediate ready for ring closing metathesis (RCM). Employing Grubbs 2™ generation
c'étalyst RCM furnishes (XVIlb or XVlilc). Compounds of type (XIXb) are obtained by
cyclopropanation under standard conditions.

20
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Synthesis of intermediate XVib
N02 N02 NH2
P NaBH, 1.KOH. TBAI
sl — B
/\ CHO 2. sm:l2 / ~"
oR1) XX (R“) oRT)  XVib

Aniline (XVIb) is obtained from nitro-aldehyde (XX) by alkylation of the
corresponding alcohol (prepared by reduction of aldehyde (XX) with sodium borohydride)
with allyl bromide (IVa1) followed by SnCl; reduction of the nitro function.

Synthesis of intermediate XVic



5 3-(2-Chioro-pyrimdin-4-yl)-phenol (Xillal) OH OH
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waooaosksgassed solution of (la) (1.0g, 6.71 nmedl/Sarde/000352
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(Xitlal) (1.1g, 8.05 mol) in 1,2 dinmethoxy ethane (10
m.) was added sequentially, agfeous Na2CO3 ((1.06g,
10.06 10 mmol) and Pd(PPh3)4 (0.387g, 0.335 nmol).

The resultant m xture was stirred at 80-85 0C for 4 h,
cool ed® o0 0OC and enched g t h sat ur agted NHACI . The

pr odu é‘aB@‘Xtr ed .wifh 'copErD ice and the
conbi %@r gani c ract 9 V\BjﬁmV\aSh g, dried
over,

@71 and1 concent nat ed und §11)r)§,guced pressure.
TheRc‘r ude ni xt ?Fé was col um purified (EtOAc/ Hexane)

mode) i AE ER f%p&ﬂrén* R R R = BBl Bppmice
9. “v'>431()§>"0\aedm8r@lzzsﬂue@pn , 8.83 (d, 1 H), 8.01
(dd, 1 H), 60765(m1H) 7.35 (t, 1 H),

6 4-
%—&M&y phenyl ) -2-chl oro- pyri m di ne ( Xval)
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( 7'(%\?”!(” éﬁqé%];n Q) p%re)d oéyz an (&recergﬁ g@p&@ the choice of

teﬁh@?m@tﬁséamms'nai@r@éd cesi um car bonate (14.19g, 43.55
mml) and the resulting m xture s stirred at 40C
for 6 h. The reactlon ture waslhcaol ed to 25 0C and
gquenched with H2O TH‘é p?x t s gxtracted with
CH2CI 2 thrice and the cadphined organi c extracts were
washed with H20O foll owed by bring, dried over Na2SO4
WD 2007/ 058627 PCT/ S& 35 73 and concentr at ed
under reduced pressure ta furni {hl RB)ol , which was
purified by col um R? N

XVilid



(Et OAc/ Hexane) to obtain 1.61g of (Xval). LG MS (ESI
positive node) nfz261 ([MrH +); 'H NVMR (400MHz, DMSO
wa@lg)o7/088687 82 (d, 1 H), 8.12 (d, 11-1), 7.77 (dPCWS&H006/000352
7.70 (br s, 1 H, 7.48 (t, 1 H), 7.18 (dd, 1 H),
5.86-5.98 (m 1 H), 5.16-5.2490m 1 H), 5.09-5.13 (m
1 H, 413 5 (t, 2H), 2.49-2.56 (m 2H).
(3-Ni tro-phenyl)-methanol (XXIb) NO2 NO2 NaBH4 o CHO
-~ , O (XXb) (XXIb) 10 To a solution of (XXb) (59,
33.1 mmol ) in l\/b(}l(25 ) at anbi ent tenp®
wasCladded NaBH4 gHo. 259 ) whe resufti
V\%zz 'med fs@xi 30 i, Thesr n(:tlon xture
gyené G| Rvgter——xthg_prod exr f,ed
B t]) a2 t kg ce and th nbi neaCbeanl c Jexlracts
were washed with H20 fol Iry by bri A% dri®d %bvét 15
Na2SO4 and concentrated undeiig r educed pressurex"f'o
furnish without purification 5g of conmpound (XXl b).
LC-M5 (ESI positive node) mlz 154 ([ MtH] +); 1H NMR
(CDCl3) 8 8.27 (s, 1 H), 8.17 (dd, 1 773([
H)"?H257(t1 ) EsihaH), 2. 07 (& sano
| oxynet hyl - 3{nit r o- befzene (X! 1 b) 20 NC2 Bya
Noz/ D FBAI T OH,40C O-/f ( XXLB)}—(XVI i b) Toa

m®bure of (XX b) | F¥nd alf
N%é‘h HJéﬁgt t enper g gd@d
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( 4
KOH (3. 65g, 65.2 Hand TBAI (602ng, ) 25
and the resultlngmr;Rk'%ure was stirred at 4 @WD
overni ght. The react m xture was cool ed and
quenched Wi E@ H2Q. ﬁéﬁgr oduct was extracted with
hr| C nbi ned organic extracts were
vvashe vﬁth ol l gwed by brine, dried over Na2SO4
and concentgatled ungder reduced pressure to furnish an
oi |, which wa [ colum ( Et OAc/ Hexane: 9/1)
to obtain 6.0 N Ib). LCM (ESI positive node)
mz 194 WD 2007/ 058627 PCT/ SG2006/ 000352 74 ([ MtH] +) ;
"H NVR (CDCI 3) 6X927 (s, 1 H), 8.18 (dd, 1 H), 7.73
(dgcheled, 7.57 (t, 1 H, 6.01

Coupling of commercially available 2,4-dichloropyrimidine (la) under Suzuki

coupling conditions with boronic acids of type (Xlild) affords biaryl compounds of type
(Xliic), which on treatment with allyl bromides (XIVc) in the presence of a base such as
5  CszCO; furnish allyl ethers of type (XVd). Substitution with aniline (XVIb) under standard
conditions affords terminal alkenes (XVIid),-a key intermediate ready for ring closing
metathesis (RCM). Employing Grubbs 2™ generation catalyst RCM furnishes (XViiid).
Compounds of type (XIXd) are obtained by cyclopropanation under standard conditions.

10  Synthesis of XVllle-i
Macrocycles containing a five membered heterocyclic ring linked to the
pyrimidine system can be prepared by a procedure analogous to that described for XVllid
by Is’carting from alternative boronic acids. Structures XVille-i tI)elow are representative of

compounds of this class.
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(XXI'l'b) (XVIbl) To a solution of (XXIlb) (10g, 51.75
mmol ) in MOH CH2C 2 (1:1, 150InmL) at anbient
t enperature was added SnCl2. 2H20 (46.7g, 207 mmol) and
the resulting m xtur 10 was stirred overnight. The
reaction mxture wgs cpol ed to OC and dqlienthed w th
saturated NaaCO3. The oduct extracted,wi th
CH2Cl 2 thr |I\é§eFOB [ \A?%O) Cc extrgcts were
washed with H20 ¥ed ov Na2SO4
and concent o reduced pgesgure to furnish an
oi I, which was Jpu “EtAc/Fexang; 5/ 1)
) Bs|

to obtain 6. G ON
Ny R (ool 3) 8

positive node) 15 nfiz 164)([I\/HrH]+ ;
7.17 (t, 1H), 6. 7Mmem 2H), 6.68 (d, ;(w" 5. 95-6. 06
(m 1 H, 533 (m 1H, 529 (m I ,449(3 2H) ,

4.06(mc§ , 3.38 (s, 2H).
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pyriniscﬂ@nJ rra -amne (XVI|b M Nn-b b I

1000 H 20 (XVi )—‘—\—-(R1(’)%(V 1) (XVI
m Xt ur \'g 1) (1 00ng, X738 ) and, ( XVl bl)

(9R k5 mol) in ga-b tanol (15 m.) i y
t enpeff at | @iged 1 N (1/0 %11)? hdl . A TR
r est Dy N ure’was SER( & oVer i ght.

The reactitbn m xture was cool eg to OC and 25 quenched
wi th H2Qviighe product was extgmprted with CI—IZC;ngmthrl ce
and the conbined organic extracts were washe
saturated NaHCO3 fol |l owed by brine, dried over Na2SO4
angkHepfecgnt rat ed under reduced pressure to furnish an
oil, which was purified by WO 2007/ 058627
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Scheme 4 illustrates the preparation of compounds of type XVille, XVIIIf, XVlillg
and XVliih. Coupling of commercially available 2,4-dichloropyrimidine (la) under Suzuki
coupling conditions with boronic acids o“lf type (Xlle) affords biaryl compounds of type
(Xllle~i), which on treatment with allyl bromides (XIVc) in the presence of a base such as
Cs;CO; furnish allyl ethers of type (XVe-h). Reaction aniline (XVIb) under standard
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degassed solution of (XVIIbl) (20ng, 0.05 nmol) and

TFA (14nmg, 0.125 mmol) in CH2CI 2 (200 ml-) at anbi ent
tenperature was added G ubbs 2nd generation catalyst
(7ng,.. 0. Q05 ).. The resu d ,
OB oy B g oSl e taese RGN e Crs 2yefeagraton

andtatyshthenfurrddhesltha deeed pedugeK\ledssure to furni sh an

oil, which was purified by preparative HPLC to obtain

9rrg of (1) HPLC purity at 254nm 95% 15 LC—I\/IS (ESI

pdRs apntative aduyre foythe § § of corpIMG {DARNIR

1. 'é&lﬁ&m H}md.ﬁ-zt ;{Héhol )kmE') 8.18 (d, 1 H) 7.92 (m
I—|S 1&742%’% ( 3) (t, 1 H, 7.23 (d, 1 H,

CH), 710 720(m 3 61573(m 2H, Jtrans =

16. 0Hz), 4.51 (s, 11 (t, 2H
2.48 (q, 2H). 2Q;(Repr tatlve @
synt hesi s of coppounds @(O(—l)ﬁ_VII '
1-Allyl oxy-3-nfjtr benz@@iaﬂ) XXIIC NCOZ Bra NO2 KOH,
TBAI OH 40C ( XTTC foulld (XXI1c) was
obt ai ned using the sane procedur- ri bed for
conpound ( XXI | b)('af LC-M5 (ESI posi ixiwg) node) niz 180
[MtH +) .  3-Al'l yl oxy- phenyl ami ne (XVicl) WO

(

2007/ 05 7 P%é (f S(\ﬁ) a? Z

Ve OH/ DCI%/I%?a(ge F %8? (P fngg, 7q ﬂl\\l%) yﬁ%xuﬁ?ﬁ% ghlg%mol) in
1,2 dimethoxy ethane (10 mL) was added sequentially, aqueous Na,COs ((1.06g, 10.06
mmol) and Pd(PPh;), (0.387g, 0.335 mmol). The resultant mixture was stirred at 80-85
0°C for 4 h, cooled to 0°C and quenched with saturated NH,CI. The product was extracted

@H08 (d, 2H),
edure for the

with CH.CI, 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 0.450 g of (Xllla1). LC-MS (ESI positive mode) nv/z
207 ((M+H]*); "H NMR (400MHz, CDCls): & 9.74 (s, 1H), 9.23 (d, 1H), 8.83 (d, 1H), 8.01
(dd, 1H), 7.60-7.65 (m, 1H), 7.35 (t, 1H), 6.94-6.99 (m, 1H).

4-(3-But-3-enyloxy-phenyl)-2-chloro-pyrimidine (XVa1)

OH o F
Br/\/\\\ ‘
(XIv)
| 1
N*Cl N//|\Cl
{Xillat) {Xvat)

To a mixture of (Xllla1) (2.0g, 9.68 mmol) and (XIV) (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;O. The product was extracted with CH,Cl, thrice and the
combined organic extracts were washed with H.O followed by brine, dried over Na,S0,



Compound (XVIcl) was obtained using the same procedure
described for conpound (XVIbl) LC-Ms (ESI positive
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(3- Al l'yl oxy-phenyl)-[4-(3-but-3-enyl oxy-phenyl)-pyrim
din-2-yl]-amne (XVilcl) O M IME7 El \ n-butanol N
Cl HZN1 r 1000 NN b H (Xval) (Xvicl) (Xvilcl ) 10

O%'EP & @gwtrgéglsdnﬁér)recgﬁgd p@gﬁfr@t%%ﬁ{%‘\zﬁ h@ﬁﬁ% eunf ed Ecolumn

proce ur e
p@pﬂc/ﬁexembfe)obmnﬂ ot ﬁ\mn)—uLQMS pevite eodekiafaRd (b1+HD):

45‘%&@@1 NM D@lsddg s%wmﬁyéﬁﬁéofSiHOHN(d 1HdBGM(brs 1H),
w88 i) RAB (65 1HY S50 Bl T SIECRAUM b BTy TH), 4.3
cemnpoungo.b 5p (hPAG purity at 254nm 99% LC M5 (ESI
positive rmde) mz 346 ([ MrH +); 1H NWVR ( CDCl 3)

811.30 (s, 1 H), 8.29 (d, 1 H), 821(t 1H) 8.11

( (3-Nitrokhhenyl)-BidtHadpl (KXH), 7.48 20 (t, 1 H), 7.32-7.35

(m 2H), 7.22-7.25 (m 1 H), 6.95 (dd, 1H) 6. 82

(dd, 1 H), 6.02-6.08 (m 1 H, CH=, Jtrans = 11 Hz),

5.87-5.93 (m 1 HN®&H, Jtrans = 11N%%), 4.78 (d, 2H),
4.29 (t, 2H), 2@; 68 (fmsgH) . M:2007/ 058627

PCT/ SG2006/ 00035 7 Representati pr ogigdure for the
synt hesi s of conpoundéH®@ype (XVilId
[ 3- (2- Chl or o- pyri n n- 4-yl ) - phenyl®Pbhet hanol (XI || a2)
OH5 C OH ~\ B(OH2 N (Xlila2)

To a solution of (XXb) (5g, 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 CHCl; 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 (XXlb). LC-MS (ESI positive mode) m/z 154 ([M+H]"); '"H NMR (CDCls) § 8.27

(s, 1H), 8.17 (dd, 1H), 7.73 (dd, 1H), 7.57 (t, 1H), 4.85 (s, 2H), 2.07 (s, 1H).

1-Allyloxymethyl-3-nitro-benzene (XXIlib)

N02 Br/\/ NOZ !
@ KOH, TBA! @\/
OH 40C 0\/\

(XXib) (XViib)

To a mixture of (XXIb) (5g, 32.6 mmol) and allyl bromide (11.3ml, 130.4 mmol) at
ambient temperature was added KOH (3.65g, 65.2 mmol) and TBAI (602mg, 1.63mmol)
and the resulting mixture was stirred at 40°C overnight. The reaction mixture was cooled
and quenched with H,O. The product was extracted with CHCl, 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 an oil, which was purified by column
(EtOAc/Hexane: 9/1) to obtain 6.3g of (XXllb). LC-MS (ESI positive mode) m/z 194



Ns~ ~N C N~C110 (1la) (XI1lla2) Conpound (X1l a2)
was obt ai ned using the sanme procedure described for

w@ooopossse7 (Xl 11al); LC-MS (ESI positive node) PE®RQH006/000352

10

15

20

25

([MH +). 15

4- (3- Al'l yl oxynet hyl - phenyl ) - 24,chl or o- pyri m di ne (XVa2)
(1v T OHBra T~, ) ~NI NNSCI NCI (XlIlla2) (Xva2) 20
Compound (XVa2) was obtai ned using the same procedure

de@dtH]HetH NYR (CO6RPD8AT (3, XMaI8.18;(dd. GHVS . 13EE8H, P)sT.67 (telH), 6.01

DI S R A 0 o) o

~KCl O-~CI 2N CHO K2C(O3, DWMF OZNCH025 ( XXd)
(>@<hﬂ9|oiﬁnahwahbwlanmte xvie) (1.0g, 5.98 mmol) and
bronochl oroethane (996 ~L, 11.96 mmol) in dry DM (15
mL)' at anbi ent terrperature was added potassi um
carbonate (1N®4gg, 11.96mmol) and t heHy esul ting
m xture was tfred at 60C overni ght. \JThe reaction 30
m xture was @ ed to 0C afitfftchdd with H2O The
product was extracPed W t hmBm@e07/ 058627 O~
PCT/ SG2006/ 00Q3pe 78 CH2CI 2 thrice +f he conbi ned
organi c extracts were washed with H2O tol | owed by
brine, dried over Na2SO4 and concentrated under

reduced ®f 8§S8Mlid éfQXf(HK)gH 51 78 H6m&f mavlé/@lli/‘C@l\éCIz ’1 1180 mL) at
XXId%%ln9% I g Jo ive

209N 'F q;_qj\g%ra urejyag, idéj@ 2‘161(9 2%7‘ r(ngwol fn e r%suélgg mixture

( dwasl stiffed 8venfightd@he teddlion wmixise (vths dooldy, to40‘5‘Aa|@d quétdned with

[ 2933‘5%% L I;oo%ﬁ] x%)d%t wa§ rextra eednw|t|] Cc m@ﬂ% thn e ?r%(‘hie CBomblned

Cl orsaBtexthctsOwe@2 Mashed \ithOHO @llowggmy brine, drled over Na,SO,; and
concentrated under reduced pressure to fumish an oil, which was purified by column

(EtOAc/Hexane: 5/1) to obtain 6.80g of (XVIb1) in 80% yield. LC-MS (ESI positive mode)
m/z 164 ([M+H]); '"H NMR (CDCl3) § 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).

(3-Allyloxymethyl-phenyl)-[4-(3-but-3-enyloxy-phenyl)-pyrimidin-2-yl]-amine (XVIib1)

o _~F (\ o~
0]
HCI 1M N
+ _——
~N ' ~N
l n-butano! |

100C

N//k Ci H,N N/)\ﬁ

(XVa1) - (XVib1) (XVIib1)

To a mixture of (XVa1) (100mg, 0.38 mmol) and (XVib1) (93.9mg, 0.57 mmol) in
n-butanol (15 mL) at ambient temperature was added 1N HCI (1.0 mL) and the resulting
mixture was stirred at 100°C for overnight. The reaction mixture was cooled to 0°C and
quenched with H,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,S0, and concentrated under reduced pressure to furnish an oil, which was purified by



(XXId) (XXI1d) 10 Conpound (XXl Id) was obtained using
the sane procedure described for conpound (XXIb).

WQ BKBsI6E5I positive node) mz 232 ([ MrH] +) .  PCT/SG2006/000352
2- Al l yl oxynet hyl - 1- (2- chl or o- et hoxy) - 4-ni tr o- benzene
(XXI'11d) Bra -\Cl KOH, TBAI @ \O 0 XOH 02N 40C
2N N 15 (XXI1d) (XXIl11d) Conmpound (XXIll1d) was

corpBRdE PR Rryor ol fhedy SLATb T 4Hiba) Micnen & 500

([MH)—|]745)9762D(m 3H), 7.58 (d, 1H), 7.41 (s 1H), 7.32 (t, 1H), 7.26 (¢, 1H), 708(d 1H)

E%B%@Waf”f’émﬁéw% ?’” nF%é%“B%ﬁ”%ﬁKW R e, a0

(xﬁq% 4.0¢4t, aHs HPYUtM.@H) F50((xxRH). d) (1g, 3.68 mMmol) in
sDVA (10 m.) was added pyrolidine 25 (0.61 nlL, 7.36

n‘rrwé é[jlijhe res [ting m xture was stirred overmght
gtecygin Exammple; Sﬂmp d1Ure was quenched with water.
The product was extracted with CH2Cl 2 thri ce and t he
combi ned or gary ex}r acts were washed wth

fol | owed dried over Na2SO4 WO b%}
PCT/ S&00 0352 079-qnd co&u%enttglyalt ed redu ged

pressure tg furnijsh wi thout Qurl catl on 750
conpound VdFFwth 70% yi g&,\guoo
+).
p enyl am

nmode) nf z{ 307
3- Al 1yl oxyNet Byl -4-(2-pyrrolidin-1-yl-et H‘bxy{j
ine (XVIb2) Sx@shN SnCl2. 2H2O1 ONo O ~O (4
McOH DCM H2N ( XXI'Vd) (XVI b2) Conpound (XVI 2) was -
obt ai ned using the sanme procedure described for
10 To a degassed solution of (XVIlb1) (20mg, 0.05 mmol) and TFA (14mg, 0.125

mmol) in CH,Cl, (200 mL) at ambient temperature was added Grubbs 2™ generation
catalyst (7mg, 0.005 mmol). The resulting mixture was stirred at 50°C for overnight. The
reaction mixture was cooled and concentrated under reduced pressure to furnish an oil,
which was purified by preparative HPLC to obtain 9mg of (1). HPLC purity at 254nm: 95%;

15 LC-MS (ESI positive mode) m/z 360 ([M+H]"); "H NMR (CDCI3) & 11.75 (s, 1H), 8.38 (m,
1H), 8.18 (d, 1H), 7.92 (m, 1H), 7.41-7.42 (m, 1H), 7.30 (t, 1H), 7.23 (d, 1H, CH), 7.10-
7.20 (m, 3H), 5.61-5.73 (m, 2H, Jirans = 16.0Hz), 4.51 (s, 2H), 4.11 (t, 2H), 4.08 (d, 2H),
2.48 (q, 2H).

20 Representative procedure for the synthesis of compounds type (XVillc

1-Allyloxy-3-nitro-benzene (XXlic)

. NOZ Br/\/ NOZ .
‘ @\ KOH, TBAI @\ :
OH 40C O/\/

(XXc) {XXiic)

25 Compound (XXllc) was obtained using the same procedure described for
compound (XXIib); LC-MS (ES! positive mode) m/z 180 ([M+H]").

3-Allyloxy-phenylamine (XVic1)



compound (XVIb); LC-MS (ESI positive node) mz 277
([MH +). 10

W 2600/858821 vyl oxymet hyl - phenyl ) - pyri m di n- 2- yl ]| - PGF/&G:2006/000352

10

15

20

xymet hyl -4-(2-pyrrolidin-I -yl- ethoxy)-phenyl]-am ne
(XVI1dl) 0 HCI 1M + O-~N n-bwéanol N1 | D N H2N
100c ININH (Xva2) (XVib2) (Xvildl) Conmpound
(Xvildl) was o %ai ned usi ng the sane procedure
described for }I®5 conpound (XVIIbl); L¥\S (ESI
positive node z 501. MacgRewgl.e Rpl e g\(%npglurl\lld
13) O G ubbs st N O—NvV—DCM N

N)~ H (Xviid) (R%MO VOMSRPEM058627 07 N

PCT/ SG2006/ 000&s®) 80 Conpound (13) wasicqbtai ned using

t he same procedure described for conmpound (1) HPLC
purity at 254nm 99% LC-Ms (ESI positive node) nifz

473 ([ Mgmppund KKWINR wésVietBingd JusBg 8hd Sand, prdzcdd)Jre Bestfibed for

| Soorholila (At Eafei e Thoshydhoge ppPrsh (T * 10 )

707702(m1|—|) 5.98-5.75 (m 2H, 2x=CH), 5467
( S(3-Aidoxy $hbryl)-@-(3-Bh-3-e Ayl ST ﬂwe’ﬁﬂ) bwum&tﬂ)-z ¥I8-aﬂq7ne((§t\/llc1)
2H), 4.08 (d, 2H), 3.88-3.82 (m (t, 2H),
2.23-2.21 (m 2H), 2.10-2.07 (m 2H) I\/acrocycle

Exanpl e 53) O O CH2N2 11 O~
HCI 1M o™
= N ~N
| /@ n-butanol | /@

100C

N/ 0 N%k N

H
(XVa1) (XVict) (XVite1)

Compound (XVilc1) was obtained using the same procedure described for
compound (XVIIb1); LC-MS (ESI positive mode) m/z 374 ([M+H]").

Macrocycle Example 2 (Compound 12)

Grubbs catalyst O
———— -
l \jl\ DCM, 40C | \)N\
N" N NN
H H
(XVlid) g (12)

Compound (12) was obtained using the same procedure described for
compound (1) HPLC purity at 254nm: 99%; LC-MS (ESI positive mode) m/z 346 ([M+H]');
'H NMR (CDCl3) & 11.30 (s, 1H), 8.29 (d, 1H), 8.21 (t, 1H), 8.11 (t, 1H), 7.57 (d, 1H), 7.48
(t, 1H), 7.32-7.35 (m, 2H), 7.22-7.25 (m, 1H), 6.95'(dd, 1H), 6.82 (dd, 1H), 6.02-6.08 (m,
TH, CH=, Jyrans = 11Hz), 5.87-5.93 (m, 1H, CH=, Jyans = 11Hz), 4.78 (d, 2H), 4.29 (t, 2H),
2.63-2.68 (m, 2H).



00 O\No I I O\N NHNH(13) (53) 10 To solution

of (13) (0.02g) in CH2Cl 2 (2nmL) dioxane m xture (1 nl)
w@ro00sss2s added 5 nole % of Pd(OAc)2 . Then PCESGLY6/000352

prepared ethereal solution of CHZN2 was added slowy.

The resulting m xture was stifffed at OC for 3 h. The

reaction mxture was then concentrated under reduced

P Ra .‘éént%t?vefuan' 0 8 e ihingh was purified b )
pr epa e i : S\ ne 3 3
8. 42 d, 1 H),

E-‘lg(-é%rﬁ&{f p?rlfnid7hh54 dl)%h@ﬁyll Eb%ﬂégoﬂ(éﬁ%z) ( 3 18Hz |

H, 6.83 (m 2H), 512(d 1H, 487(d 1H,
.72 (d, 1 H, 4.61 (d, lod), 4.14-4.1% (m 2H),
.03-4.07 (m 2H), 2.99((t, 2H), 2.81- 2.86 (m 1 H),
.74 (br s, 4H), 2.66- (m 1 -1.86 (m
H, 1.04-1.15 (on 2H, 0. 28- 0. H) ,

(mP°

"\O'I""O-hl\)-b-bl—‘\l

.15-0.20 (m 1 . 20 RéepB&Hnt a e procedure for
he synt hesi s n’poumﬂlazxype (XM I'le)

-(2-Chl oro- pyrd(ﬂjd Ay -t hi of)

Xllel) C O -S SN B

e 2- car bal dehyde
gV G 25
(XI'lel) (Xillel d) WO 2007/058627 SG2006/ 000352
81 To a solution of 1,4 dioxane, é,4 '

di chl oropyri m di ne was added and the reaction

evacuat ta

Bi s(di pﬁg?;rgfogﬁé gﬁﬂ %}Q/&e'rgrgtg@gag{% s %os%%'pak%ﬁ%dubenf’?ﬁcf'bed for
WaSOaRAYBY H‘d) t'—ﬁé\/'% | epsitivasnodelevaghMyHiand pur ged

iswth N2 again. Then (Xllel) and saturated bicarbonate

oA B e b Tahton Rt rmiimind Be20) ¥i on “nas

cooled and filtered through celite and washed with DCM

thrice. The DCM er. The
wat er | ayer was | ayers
wer e
(Xllla2) (Xva2)
20 Compound (XVa2) was obtained using the same procedure described for

compound (XVa1); LC-MS (ESI pésitive mode) m/z 271 ([IM+H]").
2-(2-Chloro-ethoxy)-5-nitro-benzaldehyde (XXId)

o IO
O,N CHO O,N CHO

K2CO03, DMF
25 (XXd) (XXid)

To a mixture of (XXd) (1.0g, 5.98 mmol) and bromochloroethane (996 0L, 11.96
mmol) in dry DMF (15 mL) at ambient temperature was added potassium carbonaté
(1.64gg, 11.96mmol) and the resulting mixture was stirred at 60°C overnight. The reaction

30 mixture was cooled to 0°C and quenched with H,O. The product was extracted with



dried over Na2SO4 and renoved in vacuo. The crude was

purified by flash 10 chromatography eluting with 40%
werdwhssaeet ate in hexane to yield a pal e yel | oRCESG2086/000352

(XIl'lel) (50%. LC-Ms (ESI positive node) mlz 225

([MHH +); 1H NWR (CDCI 3) 610. 684 (s, 1H), 868 (d 1

H), 766(m 2H), 7.57 (d, 1

R Mo bR R T ks o
@ted Qve) Naz%% andesiongentraded Linder YeduGsessi t6 KinisteR)ogva yellow
Obéoﬂa '9&1% Qiehc? LBAS (i1 RESHlL rr@o@?ﬁ%}% ??@3’*&@{ 'H NMR (CDCls)

ound

Wa\/(é d@j ((4112*" 2@?0 f{dMﬂ-)]Z-)5 (da Hr), QWNM‘H (3@9@:3)4
58.62(d,1H) 7.55 (m 2H), 7.25 (d, 1 H), 4.83 (s,

, 8 .
iﬂ%ég'ﬁp%?'g@h@gﬁﬁ'w@tpﬁfa%h@ﬁmfn%(30-“5’)chI or o- pyri ni di ne
(Xvel) OH S S Br N NNC NKC (Xille2) (Xvel )

25 WO 2007/ 058 270 / SG2006/ 000352 82 Cor‘rp8und

(XVel) was ol usiing t KeBRdane proc deSani bed
for conpgypd Igch) wi thayrerd of 8 Cavb (ESI
positive n%de) n12 67 ([MH ")

[3-All yl oxymet hyl -&XIi)2- pyrr ol (XXlid)

i di n-1-yl -ethoxy)-phenyl]-[4-(5- aIIonxynethyI-thlophe

n- 5 2-yl)-pyrimdin-2-yl]-amne (XVIlel) SOS QJ
10 Compound (XXIIld) was™ obtained using the same procedure described for

compound (XXlb). LC-MS (ESI positive mode) m/z 232 ([M+H]").

2-Allyloxymethyl-1-(2-chloro-ethoxy)-4-nitro-benzene (XXIild)

o~ B NF
/@; Cl KOH, TBAI /E:C/\CI
N OH
15 (XXlld) (XXilid)

Compound (XXIllid) was obtained using the same procedure described for
compound (XXIIb); LC-MS (ESI positive mode) m/z 272 (IM+H]").

20 1-2-(2-Allyloxymethyl-4-nitro-phenoxy)-ethyl]-pyrrolidine (XXIVd)

O HD A O ™N
JOCD

02N O\/\
(XXid) {XXIvd)

To a solution of (XXIlId) (1g, 3.68 mmol) in DMA (10 mL) was added pyrolidine

25 (0.61mL, 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,ClI, thrice and the
combined organic extracts were washed with H,0 followed by brine, dried over Na,SO,



HCl IMN NI j N n-butanol NN'Cl H2N 100c NN H

(XVel) (XVIb2) (XVilel) Conmpound (XVIlel) was obtained
wa@giongsgeke sanme procedure described for conpoREmSG2006/000352

(XVI1b1); LC-Ms (ESI positive,node) mlz 507. 10

Macrocycl e Exanple 5 (Conpound 48) OS OJ/ J\S O

G ubbs catalyst NN\ DCM 40C NH N-N H (XVllel)

(480 cokempseddinddB)eduesl plesairdad furismovithbie aifieation 750mg of

sl e TR 3

([MFH +); 1H NMR (MeOD-d4): 8 8.66 (d, 1 H), 8.32 (d,
38&}|y1f?<6§5%2h&]ﬂ4-%ﬁ}oéud§18127|étﬁoxfi~ﬁk9n lafni A@(X\Aﬂw 1H,
SJtrans:156Hz) 5.98 (dt, 1 H, CH, J =46Hz

Jtrans = 15 g ,g (s, 2H), 4.38 (t 2%\3}\18 (d,
3.81 ( . 69 S(q22H2pH) | 3%
2H) 2. 2N72. 9: : 20 vBepBaRs ent ag edg\@

for the synthesis of npounds type EXVIIIf)
5- ( 2- Chl or o- pyr i ndVi- 4- yi ) - f ur an- 2- car baf¥&hyde
(XI11f1) WO 2007/ 058627 PCT/ S&006/ 000352 83 C 0 O

N C %ompound (XVIb2) was obtained using the same procedure described for
compound (XVIb), LC-MS (ESI positive mode) m/z 277 (IM+H]").

10

[4-(3-Allyloxymethyl-phenyl)-pyrimidin-2-yl]-{3-allyloxymethyl-4-(2-pyrrolidin-1-yl-
ethoxy)-phenyl]-amine (XVild1)

(\\ O/\/
O
HCI M ~ "X
O\/\ Oo._~
NQ n- butanol l \/t\t D
100C
H,N N“ N
H
{Xva2) (XVIb2) (Xvild1)

Compound (XVIld1) was obtained usiné the same procedure described for
15 compound (XVilb1); LC-MS (ESI positive mode) m/z 501.

Macrocycle Example 3 (Compound 13)

0 |
O\/\

0
O\/\ Grubbs catalyst
O —_— O\/\
| =N \/\‘\D DCM, 40C [ \J“\ NQ
by - G4
H

(XVitd1) (#3)
20



ON B(OH)2 NCI (X1 Ifl) (Xi11fl ) Conpound (XIIIfl)
was obt ai ned using the sanme procedure described for

w@ooopossse7 (Xl 11 el); LC-MS (ESI positive node) PE®R0GH06/000352

10

15

20

25

([MrH +) 5

[5-(2-Chl oro-pyrimdin-4-yl)-8uran-2-yl]-nmethanol

(XIIIf2) OOH O NaBH4 0 N THF: I\/EO—| N (4 1), OC A,

Nd Nd SXIIIfI) (XU f2) mpound X||1f23 was

obt ai neQPmlPé?Pi‘Fb 1Bhwasseifaingsustg dig %’“‘"&?e%’&?qdﬁ@dje?ﬁibe for'compound

Mg purdflald R54nefs 9o WBLEHSI (B30 poditive enoaeyie)z 4TB Z[IMAHE), 'H NMR

i “@eﬂﬁ 9P Ee O B8/ G390 (e T BT PRy T 7 02740
(XW‘I?CH , 7.35K@H18), 7BI5-710 (W, KEW, 7.07BABISEA, 1H), 5I@8-528 GnN\2HGI 2x=CH),
X 2 t-Q j
§o7 L FSe VR A, D YD E R (R e (m 200
L C3VB ({( &8I 2.pd8 21 (ne2HdWy2.0d (m 2BL ([ MkrH] +). WD
2007/ 058627 PCT/ S&G2006/ 000352 84 [4-(5-A
'yl oxynmet hyl -fura n-2 - I)- yrim d
i nMacipeycle x%ﬂ‘l’ﬁl“dm%ﬁ' ﬁ (2- pyrrol idl n-1-yl-
et hoxy) - phené; -am ne (Xvilfl) Of/

?ﬁ%“@ ?ﬁ%’“@

(13) (53)

To solution of (13) (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 CH2N, was
added slowly. The resulting mixture was stirred at 0°C for 3 h. The reaction mixture was
then concentrated under reduced pressure to furnish oil, which was purified by preparative
HPLC to obtain 0.005g of (53). (CDCl;) & 8.78 (br s, 1H), 8.63 (br s, 1H), 8.42 (d, 1H),
7.79 (d, 1H), 7.50 (d, 1H), 7.42 (t, 1H), 7.18 (d, 1H), 6.83 (m, 2H), 5.12 (d, 1H), 4.87 (d,
1H), 4.72 (d, 1H), 4.61 (d, 1H), 4.14-4.19 (m, 2H), 4.03-4.07 (m, 2H), 2.99 (t, 2H), 2.81-
2.86 (m, 1H), 2.74 (br s, 4H), 2.66-2.71 (m, 1H), 1.81-1.86 (m, 4H), 1.04-1.15 (m, 2H),
0.28-0.33 (m, 1H), 0.15-0.20 (m, 1H).

Representative procedure for the synthesis of compounds type (XVille

5-(2-Chloro-pyﬁmidin-4-y|)-thiophene-2-carbaldehyde (Xille1)

Cl C{
B
N/)\Cl xS
8\
B(OH), Sy J\C]

(Xile1) (Xille1 ).



O\W OO HA IMN+ 1 \ O~\N n-butanol ~/ I 0~\NV
NiC H2N 100C NH\ 5 (XVf1l) (XVIb2) (XVIIfl)
w@oopossse7 ( XVI I f1) was obtai ned using the sanePCT/SG2006/000352
procedure described for conmpound (XVI1bl); LC M5 (ESI
positive node) nmz491. 10 Mastocycl e Exanple 6
(Conpound 38) 0 0"7 0 0" OO0 Gubbs catalyst NN NN
N~N DCM 40C Il HN (XViIfl) (38) Conpound (38) was
obt ai ned usi ng the sane procedure described for i
conpounal a(sblutiddRif A pdiokang, 24 dkblprapyriidogs waeaged gnd)the reaction
posLtiyg noge) 63 \(ilM-HINE) ; 'H (Maflysd4) ((1,1-
DR led 2 D) ke ) (

( CBJs(q_ipnqpylpl'psghino;)f_elrgce@ﬁidichlo%qj)??aijipéﬂSZ\lgpgsdéddpﬁi @nétge] %{%em was
5 1 dbcuafed Ahd (pdiged lvithLNZQ_dainJ Theh.(Ritd4) add satnated bicarb8hizty solution
?g%%éqgéd gfelqg;ntl(agycglg_ffve Ealﬁt\i)o%%itrgg %Lg‘sﬂé &ﬁi%rsfﬁzgg? m 4‘119 %olution
g-v&% 00616(1 arid'ﬂltgre’&. tBbudtbeelite, andash@l it PEM tiRid., Tre. IBM (ayer was
211, 4H) . i
£ e Sl Do DU EL W D B8 S iyrs were
4-drigd Cintenr Na 59 | anddiremaved] o tvapusp hEife -cpudga vaal Rifig Py flash
10 S;thdnﬁla&réé@/ %B s Qgﬁ%%% 8@/ a0t Q0R/HARAR5E yidkP a(alelyell®w solid

| |
OXTg) (GO Cols (G pesTiva mvgel s 225 B b bHURACOLR 6 10,64 5,
degra bed, f1977.66 (m, 2H), 7.57 (d, H).

[5-(2-Chloro-pyrimidin-4-yl)-thiophen-2-yl}-methanol (Xille2)
15

o)

\ OH
N S NaBH4
Z N THF:MeOH N

[ (4:1), 0C 1
\NJ\CI \NJ\CI
(Xille1 ) (Xllle2)

.Compound (Xllle2) was obtained using the same procedure described for
compound (XXIb) with a yield of 90%. LC-MS (ESI positive mode) m/z 227 (M+H]™); H
20 NMR (CDCl3) §8.62 (d, 1H), 7.55 (m, 2H), 7.25 (d, 1H), 4.83 (s, 2H), 4.68 (bs, 1H).

4-(5-Allyloxymethyl-thiophen-2-yI)-2-chloro-pyrimidine (XVe1)

OH _/°
U PR \\\\
\S Br\/\

—_——

A\
g “og
X N” ~cl
N~ ~Ci

(Xille2) (XVe1)
25



compound (Xl Ilel); LCM (ESI positive node) m z225
([MH+). 5 |

W 200¢0/258601T or o- pyri m di n-4-yl)-thi ophen- 2-yl ] - nRCTI8GI06/000352
(X111g2) O OH S S NaBH4 \ N THF. MOH N (4:1), OCC N
a Nda (Xillg 1) (Xi119g2) 162 Conpound (XI'11g2) was
obt ai ned using the sanme procedure described for

Conpoundor{@@@nb) XV Mas (&eRlindd0gkihd R THRRR) pidtddufe? fescribed for
- CETGH COSBNSRG VI B 695 (75 PosibReeL pgreprl HrHD

(XVgI) OHS O Br N N KOH TBAHSO4, NCI 40C N C

( xtd hﬂyl&yn@@(ﬂh (}z-pQF}HMHW I- @ﬂg}ﬁ(ﬁl;ﬁwemngmgegﬂ* ?&ﬁu&b{ﬁy}ﬁﬁophen

same, procedure descri

5|.C’-M§ Ryeigjidigegaylt-anpige ROHEY) ni z 267 ([ MFH +) WO

2007/ 058627 PCT/ SGZOO / 000352 86 AL
[ 3- poxyrret hyl - -pyrrolidin-1-yl- eth hox9) - phenyl ]

I oxymet hy -t hi ophen-

5o @M/{)f

3-y -py di n- 2- -amne (X%L%) 0/
+ n- but anol NN O~y
| n-butanol /]k
N 100C \N N
H
{Xve1) {XViIb2) (XVilet)

Compound (XVile1) was obtained using the same procedure described for
compound (XVIIb1); LC-MS (ESI positive mode) m/z 507.
i0

Macrocycle Example 5 (Compound 48)

o4

v oS g

e} Grubbs catalyst
\N/k DCM, 40C /lk Q
N NN

X
(XVilet) )

Compound (48) was obtained using the same procedure described for
15 compound (1) HPLC purity at 254nm: 100%; LC-MS (ESI positive mode) m/z 479
(IM+H]"); "H NMR (MeOD-d4): § 8.66 (d, 1H), 8.32 (d, 1H), 7.81 (d, 1H), 7.27 (d, 1H), 7.12
(dd, 1H), 7.07-7.02 (m, 2H), 6.08 (dt, 1H, CH, J = 4.4Hz, Jyans = 15.6Hz), 5.98 (dt, 1H, CH, l
J = 4.6Hz, Jyans = 15.6Hz), 4.61 (s, 2H), 4.38 (t, 2H), 4.18 (d, 4H), 3.81 (br s, 2H), 3.69 (t, *
2H), 3.37-3.35 (m, 2H), 2.22-2.08 (m, 6H).
20

Representative procedure for the synthesis of compounds type (XVIilf)

5-(2-Chloro-pyrimidin-4-yi)-furan-2-carbaldehyde (XIlif1)



(XVgl) (XVIb2) (XVilgl) 5 Conmpound (XVIIgl) was
obt ai ned using the sanme procedure described for

w@ eovposssel? ( XVI I bl); LC-Ms (ESI positive node) PE®SEDN6/000352
Macrocycl e Exanple 7 (Conpound 52) 10 // S 0/"7 Ov O
G ubbs catalyst \/\NPW NO-~-NgN I NDCM 40C1I I \ HN
(XVI1gl) (52) Conmpound (52) was obtained using the
same procedure described for compound (1) HPLC purity
at 254nm 99% LC-Ms (ESI pgbitive node)Qm z 479
([MrH +); 15 1H MR (Me : 1 H, 8.86
(d, 1 H), 8.81 (d, ™M H), 8l26l(s, 1 H/~%.81 (d, 1 H),
7.59., (dd, 1 H),={.56-7.51N(mCl1 H), (dt, 1 H,
CH J = 5.7Hz, Jtydams =15 7Hz), 6.31 (dt, 1 H 'CH,
J = 5.4Hz, Jtrans |= 15.7Hz), 5.24 (s, N 5 .14 (s,
2H), 4.86 (t, 2H) B@We5 (d, 2H), A4. 545 no2H . 4.29
(br s, 2H), 4.18 (t, 2H), 3.84-3.83 (m 2H), 2.80-2.48
(m 4H). 20 Reprd3¥htative procedure foilfhe synthesis
of compounds type (XVII11hl) 4-(2-Chl oro-pyrimdi

n-4-yl)-fu ran -2-carbald ehyde (Xi||hl) WO )
2007/ osgé‘ﬁﬁp%&dr/é@ﬁdﬁso%%@é“d “8’%‘9 d}‘e 0‘332“6 PReqdugs gesgyibed for
N cdffoh@(XN)et); CC-MS pESI hositivé Xobé ity 2000Mptditind ( XI |1 hl)

was obt ai ned using the same procedure described for
conpound (Xlllel); LCM (ESI positive node) mz 209
([MH» 5 .
[4-(2-Chloro-pyrimdin-4-yi)-furan-2-yi]-methanol

( X111 h2)

[5-(2-Chloro-pyrimidin-4-yl)-furan-2-yl]-methanol (XIlif2)

0
) OH
U0 NaBH4 O
AN THEMeOH (& J\l\
(4:1), 0C -
\NJ\CI N"cl
10 {XUif) (Xif2)

Compound (XIlif2) was obtained using the same procedure described for
compound (XXib); LC:MS (ESI positive mode) m/z 211 ((M+H]"). ’

15 4-(5-Allyloxymethyl-furan-2-yl)-2-chloro-pyrimidine (XVf‘i)

OH Q
o O \\\\

N Br

7
Z j\l\ KOH, TBAHSO4, [_ JN\
40C

(xie2) (XVf1)

Compound (XVf1) was obtained using the same procedure described for
20  compound (XXllb); LC-MS (ESI positive mode) m/z 251 ((M+H]").



O OH NaBH4 O N THF: MOH/ N (4:1), CCNO N

(XI1th 1) (Xi11h2) 10 Conpound (Xl 11h2) was obtained
w@200ngs86ke same procedure described for conmpoREMSG2006/000352

(XXI'b); LC-MS (ESI positive node) mz 211 ([ MtH +).

4-(5-A lyl oxynethyl-fura n-3yi)-2 -ch loro-pyri md

ine (Xvhl) 15 OH O Bra N KOH, TBAHSO4, N NC 40C

NCI  (XI11h2) (XVvhl ) Conpound (XVhl) was obtai ned

usi ng the sanme procedure described for conpound

( XpdH (5B lylokinbBy |- RIn-Dpk-pyrinvieimdug]3-aty lox@mathy [-442-pyriolidin-1-yl-
SGZOOG/ 000352 88
et}%&@%ﬂz E %tzlg%ﬁéuran 3-yl)-pyrimdin-2-yl]-[3-al

IonxynethyI 4 (2- pyrroI|d| n-1-yl -
et hoxy) phenyl ] - am n?U(_XVI Ihl) Of/

\ QHCI
?;L\I\/ n-butanol) i N d H2N 100c N ,0
0 \ 0 a0
HCI1M
+ o~ O\/\
fJN\ N nbutanol /i/j/ '\D
N g HoN 100C

5 (XVH1) (XVIb2) (XVIIf1)

Compound (XVIIf1) was obtained using the same procedure described for
compound (XVIIb1); LC-MS (ESI positive mode) m/z 491.

10 Macrocycle Example 6 (Compound 38)

= . 7

X0 0
Grubbs catalyst
= lN O\/\D — 2N O\/\N
\N/k DCM, 40C /Ik Q
N NS
H N ”

(XVIIF1) a8)

Compound (38) was obtained using the same procedure described for
compound (1) HPLC purity at 254nm: 99%; LC-MS (ESI positive mode) m/z 463 ([M+H]");
15 'H NMR (MeOD-d,) & 8.90 (d, 1H), 8.33 (d, 1H), 7.37 (d, 1H), 7.17 (d, 1H), 7.14-7.11 (m,
1H), 7.04 (d, 1H), 6.67 (d, 1H), 6.04 (dt, 1H, CH, J = 5.2Hz, Jyans = 15.8Hz), 5.96 (dt, 1H,
CH, J = 5.0H2, Jyans = 15.8Hz), 4.65 (s, 2H), 4.62 (s, 2H), 4.37 (t, 2H), 4.14 (d, 2H), 4.09
(d, 2H), 3.81 (br s, 2H), 3.66 (t, 2H), 3.33 (s, 2Hl), 2.21-1.98 (m, 4H).

20 Representative procedure for the synthesis of compounds type (XVlilg1)

4-(2-Ch|oro-pyrimidin-4-yl)-thiophene-2-carbaldehyde (Xilig1)



(XVhl) (XVIb2) (XVI1hl) 5 Compound (XVIIhl) was
obt ai ned using the sanme procedure described for

w@ eovposssel? ( XVI I bl); LC-Ms (ESI positive node) PEwmE882006/000352
Macrocycl e Exanple 8 (Conpound 50) 10 O/--,// O// O
G ubbs catalyst NN N / O-N gN~-N DCM 40C H N H
(XVI'1h7) (50) Conmpound (50) was obtained using the
same procedure descri bed forI compound (1) HPLC purity
at 254nm 99% LC-MS (ESI p@gsitive node)<\ym z463
([MtH +); 15 1H MVR (Me 1 8 8.56,(d, 1 H), 8. 38
(d, 1 H, 8.29 (brVs, 1 FDI 217 (d, , 7.11-7.06
(m 2H), 7.03-7.9K'(m 1 HN, &' 99 (dt
6. 0Hz, Jtrans 15:6Hz), 5.84 (dt, 1 H
Jirans = 15.6Hz), (4,86 (s, 2H2), 4.57 (sN 2H), 4.37
(t, 2H), 4.18 (d, &2 4.00 (d, 2H), S79(br s, 2H),
3.69 (t, 2H), 3.35-3.34 (m 2H), 2.21-2.07 (m 4H). 20
The conpounds out®™dled in Table 1 were EYAY hesized
followi ng the procedures outlined above. WD

2007/ 05 / 0 _ | .
Struct u%ﬁm O\%\{I%Iéﬁ%% ”g'ﬁﬂ/l tﬁ—'@ Cgﬁlg%dgre 1cli?s$r5|bed for
( scompomd (Xgle3BLEMS ESHpostiva mpge) myz 235 (MEHID. 1) 7. 92

s(m 1 H, 11 i 07.41-7.42 (m 1H), 7.30 (t, 1 H),
1-5.73 N-N

7.23 N | d,, 1H), 7.10-7.20 3H) .
(n{4-(%1q,h'°J91$aﬂ@'dﬁz-1@1!)6'1'299%"-%!/'&?6&'?5%%@,99% 4.11 (t,
2H), 4.08 (d, 2H), 2.48 (q, 2H).

o)
\ OH
S S
NS \ NaBH4 X \
Z N THF:MeOH = j\l\
| (4:1), 0C
\N)\Cl SN 6l

(Xlig1) (Xilig2)

10 Compound (Xlllg2) was obtained using the same procedure described for
compound (XXIb); LC-MS (ESI positive mode) m/z 227 ([M+H]").

4-(5-Allyloxymethyl-thiophen-3-yl)-2-chloro-pyrimidine (XVg1)

OH Q
3

Br\/\

"7 / N
- p KOH, TBAHSO4, /ﬂ\

Cl
15 (Xlllg2) (XVg1)

Compound (XVIg1) wds obtained using the same procedure described for |
compound (XXlIb); LC-MS (ESI positive mode) m/z 267 (IM+H]"



O- (CDCI3) 511.81 (s, 1 H), 8.15 (m 346 0 1 H),

8.14 (d, 1 H, 7.60 (m 1 H, 2 7.36-7.37 (m 2H,
wQ28v088627 1 H), 7.23 N/ (m 1H), 7.17 (d, 1HCT/SG2006/000352

7.14-7.16 (m N, H1 H), 7.10 (d, 1 H CH, 6.02

(dt, 1 H CH=, Jtrans = 16. 0%, J 5.0Hz), 5.78

(dt, 1 H CH=, Jtrans = 16.0Hz, = 5.0Hz), 4.61 (d,

i'ﬂ% @ilékézm%&%%%y{@%?g‘a fého%@q Rhﬁ%"] [%(%%Xgpr\ié\%-thlophen-

7. By -py@Bidim2-yll-akijne (BVIIgBO ( d, 111), 7.36 (t, 1H),
7 30 7 35 N(m 2H), 7.22-7.24 (m 1 H), 7.16 (d, NN

,712(d 1H),578584(m1,CH:Jas:
11 OHz 66572 qrn 111, CHs, J,::, =
, (s, 2H) 415(d§.
1 85485(m1 ,838(d\301 /8. 32
7.87 (dd, 1 H), 4 OHG1@m4-7.1 731
(/, ,698 PN Ja—g%—e»gs "
593 (m 4.62 ,ng%ynowe\(
Gd, 2H) BN IT (d, 2H),

2007/ 058627 PCT/ SGZOOG/ 000352 90 Mxture of cis and
trg 390 059%™ "z Nol-1 NN

Compound (XVilg1) was obtained using the same procedure described for
compound (XVIIb1); LC-MS (ESI positive mode) m/z 507.

Macrocycle Example 7 (Compound 52)
10

S
X o]
Grubbs catalyst
~ |N O\/\D _— . AN O~ N
\N/k DCM, 40C /lk Q
N NS
H N ”

(XViig1) 62)

Compound (52) was obtained using the same procedure described for
compound (1) HPLC purity at 254nm; 99%; LC-MS (ES| positive mode) m/z 479 ((M+H]");
15 "H NMR (MeOD-d,): § 9.03 (d, 1H), 8.86 (d, 1H), 8.81 (d, 1H), 8.26 (s, 1H), 7.81 (d, 1H),
7.59.(dd, 1H), 7.56-7.51 (m, 1H), 6.38 (dt, 1H, CH, J = 5.7Hz, Jians = 15.7Hz), 6.31 (dt,
1H, CH, J = 5.4Hz, Jyans = 15.7Hz), 5.24 (s, 2H), 5.14 (s, 2H), 4.86 (t, 2H), 4.65 (d, 2H),
4.54 (d, 2H), 4.29 (br s, 2H), 4.18 (t, 2H), 3.84-3.83 (m, 2H), 2.80-2.48 (m, 4H).

20 Representative procedure for the synthesis of compounds type (XVillh1)

i

4-(2-Chloro-pyrimidin-4-yl)-furan-2-carbaldehyde (XIllh1)



H(CcDCI3) 5 11.76 (s, 1 H), 8.16 (d, 376 O 1 H), 8.14
(d, 1 H, 7.66 (s, 1 H, 7.40 6 7.42 (m 2H), 7.28

W@ oab7/03delr7 7.19- 1 NN, 7.21 (m 1H), 7.17 (dpPCWH{H2006/000352
6.90 (d, HI H 6.07-6.14 (m | H =CH Jtrans =
15.7Hz), 5.82-5.88(m 1 H, =Ci, Jtrans = 15.7Hz),
5.67 (d, 2H), 4.60 (s, 2H), 4.14 (dd, 2H), 3.86 (s,
3H. O /~ (CDCI3) 8 11.75 (s, 1 H), 8.19 (d, 376 0 O
1H, 713 (d, 1 H, 8.09 (M1 H, 7.46 B (d, 1 H,
7.34 (t, 1 H), 7.33-7.32 (m\2H), 7.25-7026 (m 1 H),
6.94 (d, 1 H N NW CH, J@.?Hz) 5 .
2H), 5.03 (dd, , 4.62 ( . 4.280dd, 2H),
3.90 (s, 3H. O ure of ¢is and trang 376 8 01 N
N H(DVBO-d6) S 972 (s, 1 H), 8.55 (£ 860 O 1 H),
8.31 (t, 1 H), 7.940k, 1 H), 7.62 9 o0ld, 1 I—I)
7.46 (t. 1 H, 7.42 (d. 1 H, N7.17 (& £n
(dd, 1 H), 6.80 (8 N N1 H), 6.50 (d@(lllhmH)
553565(m2H H 2XCH=, J,ts = 8.8Hz), 4.07 (t,

50 WD 2007/ 058627
PCT/ sezo%?‘éﬁ%%ég?"“éﬁwat Lﬂ%@ﬂeﬁiﬁ‘js"@ g) 7SF"tespr°ieqH$e dgsagbed for
( dgor@@On(X1lled); LCIMB ES positiveld)ode Bm@20¢ (IM+HIH) , 7. 65

.14

[4-(2-Chloro-pyrimidin-4-yl)-furan-2-yl]-methanol (Xlilh2)

0]

\ OH
O O
\\ NaBH, \\
= JN\ THF:MeOH = /INI\

(4:1), 0C «

SN el e
(Xllih1) {XIh2)

10

Compound (Xlllh2) was obtained using the same procedure described for
compound (XXIb); LC-MS (ESI positive mode) m/z 211 ([M+H]").

4-(5-Allyloxymethyl-furan-3-yl)-2-chloro-pyrimidine (XVh1)
15

OH Q

o o)
$ ,, 3
BT\:/)/\
~Z N KOH, TBAHSO4, N
| k
40C
(XHih2) {XVh1)

Compound (XVh1) was obtained using the same procedure described for
compound (XXllb); LC-MS (ESI positive mode) m/z 251 ([M+H]").
20



10 O(d, 1 H, 7.46 (d, 1 H, 7.44 (t, 1 H, 7.17 (t,
1H), 7.10 (dd, 1H), 6.84 (dd, NN 1 H), 6.54 (dd, 1 H),

WG2@00586868 (m 2H, H 2XCH=), 4.12 (t, 2H), 4.P6r/§62006/000352

10

2H), 2.56-2.61 (m 4H) (CDCI3) 5 11.30 (s, 1 H),
8.20-8.29 346 O (m 2H), 7.948(t, 1 H, 7.85 (t, 1

H, 11 7.52-7.56 (m 1 H), 7.48 (t, 1 H), 7.33- 7.35

(m 1 sz 7.23-7.26 (m 1K), NNHG 93 (dd 1H,

6. §5(5¢Altyloxympthybfunan-3-g))primigin-2-4j-[3-allyfexymethyby2-pysrofigin-1-yl-
(tetho&g}lpheaylﬁﬁm%ea)ﬁw(ﬂ"ﬂ) 2H) (CDA3) 8 11.30 (s, 1 H),

8.29 ( 1 (t, 1H), 8.11 (t, 1H), 7.57

12 (d, 1 H), 7.48 (t, 1 H, 7.32-7.35 (m N | 2H,

7.22-7.25 (m 1 H, .95 (dd, 1 H, 117 . (dd, 1
Ho—®.02-6.08 (m 1 H, CH=, Jtrans = Hz) , /
588 5.9\ (m 1 HoCH=, Jtrans = 11 4.78 dd

2 4.29 (t, 2H[, 2.63-2.68HEHM 2H) (NeOD-d4) 8 8.79
(7~ H), 8.46 ( 98/\1W34 W81 e TN
7198k7.96 (m 1 - ASTRR? 2H), 7,135 01

:
H N 7015-7.10%m 1 H), 7.07-7.02 EN ON (i

5. ) 75 > N N 4. 67 2 67
g\"‘329 4(?6 H"{’zr%nx (2:;)') 4.17 (d, (2i|) ?d’%}ﬂ(d (2i|)

3 88 3.82 (m 2H), 3.70 (t, 2H), 2.23- 2.21 (m 2H),
2.10-2.07 (m 2H) WD 2007/ 058627 PCT/ SG2006/ 000352 92

Compound (XVIih1) was obtained using the same procedure described for
compound (XVilb1); LC-MS (ESI positive mode) nv/z 491.

Macrocycle Example 8 (Compound 50)

(0] o) iy
o / o /7
. o S
Grubbs catalyst
2o T e
SN DCM, 40C \N/ILN
H H

(XVIlh1) 50)

Compound (50) was obtained using the same procedure described for
compound (1) HPL.C purity at 254nm: 99%; LC-MS (ESI positive mode) m/z 463 (M+H]");

15 'H NMR (MeOD-da): § 8.56 (d, 1H), 8.38 (d, 1H), 8.29 (br s, 1H), 7.17 (d, 1H), 7.11-7.06

(m, 2H), 7.03-7.01°(m, 1H), 5.99 (dt, 1H, CH, J = 6.0Hz, Jyans= 15.6Hz), 5.84 (dt, 1H, CH,
J = 5.8Hz, Jyars = 15.6Hz), 4.66 (s, 2H,), 4.57 (s, 2H), 4.37 (t, 2H), 4.18 (d, 2H), 4.09 (d,
2H), 3.79 (br s, 2H), 3.69 (t, 2H), 3.35-3.34 (m, 2H), 2.21-2.07 (m, 4H).

20 The compounds outlined in Table 1 were synthesized following the procedures

outlined above.



(MeOD-d4) 8 8.50-8.48 (m 1 H),

8.37 503 14 0 (d, 1

H, 8.27 (d, 1 H), 8.07 (dd, 1 H, 7.38 (d, 1 H),

WO 2074078625 (m 2H), 0 7.08-7.06 (m 1 H), 5. 98HS6B06/000352
(m 01-,~NV 2H), 4.69 (s, 2H), 4.64 (s, 2H), 4.39 N
N (t, 2H), 4.17 (d, 2H), 4.08%(d, 2H), 3.88-3.82 (m
2H), 3.70 (t, 2H), 2.23- 2.21 (m 2H), 2.10-2.07 (m
2H) e { MEOD-d4): 8 8.49 (s, 1H), 7.98-7.97 475 15 0
(M8 7,77 (s, 1), 7.63-7.61 (m_ | H), 7.57-7.55
(mNp H), 7.42Stru@gre to O (ny HAMPR(@4POMHZY. 11 (m | H)ymz
5.83- UN O-~N-\ 5.76 (m 1H =CH), 5.42-5.34 (m NWH
| H _=CH)  4.29-4 27 (m | H CH) H413-4 10 (m ]
2H), 3/83-3.72 ( Hy, 3.2W(CP8lk) BH)1,753(s25H. 838 (m | 360
a4t d 2. 1. B 5( 792 Mnxt ype
of 6 00 *ﬁr NN ﬁ] @DA MMxt'urQ’ of
Ci 7 41642 [N HY 7306 HODEs
8 0@, 1:87.00-1.261m, 3B4) BB 1(8073 {1
t')l) O, 3150, 7168805; £51 My

411 (t, 2H), 4.08 (d, 2H), 2.48 (q,
2H).
(CDCls) & 11.81 (s, 1H), 8.15 (m, | 346
1H), 814 (d, 1H), 7.60 (m, 1H),
7.36-7.37 (m, 2H), 7.31 (t, 1H), 7.23
(m, 1H), 7.17 (d, 1H), 7.14-7.16 (m,
1H), 7.10 (d, 1H, CH), 6.02 (dt, 1H,
CH=, Jyans = 16.0Hz, J = 5.0Hz),
5.78 (dt, 1H, CH=, Jyans = 16.0Hz, J
= 5.0Hz), 4.61 (d, 2H), 4.47 (s, 2H),
4.05 (d, 2H).
oﬂ (CDCl5) & 11.82 (s, 1H), 8.13 (d, | 346
o 1H), 8.08 (s, 1H), 7.94-7.99 (m, 1H),
3 7.50 (d, 1H), 7.36 (t, 1H), 7.30-7.35
| /j\'\ (m, 2H), 7.22-7.24 (m, 1H), 7.16 (d,
N" N 1H), 7.12 (d, 1H), 5.78-5.84 (m, 1H,
CH=, Jgs = 11.0Hz), 5.66-5.72 (m,
1H, CH=, Jg = 11.0Hz), 4.89 (d,
2H), 4.45 (s, 2H), 4.15 (d, 2H).
OMe 07 (CDCl;) 5 8.54-8.56 (m, 1H), 8.38 (d, | 390
1H), 8.32 (d, 1H), 7.87 (dd, 1H),
4 o) 7.14-7.47 (m, 2H), 7.31 (t, 1H), 6.98
N (d, 1H), 6.91-6.93 (m, 1H), 5.89-5.93
L (m, 2H), 4.62 (s, 2H), 4.61 (s, 2H),
‘ NTN 4.16 (d, 2H), 4.11 (d, 2H), 3.95 (s,

3H).




N7.17 (m 1 H, 6.99 (d, 1 H, 6.88 (d,), N-N5.94
(dt, 1 H, CH J = 7.6Hz, J = WD 2007/ 058627
WO BEBOD6/ 000352 93  10.8Hz), 5.82 (dt, J =PGI/FE006/000352
= 10.8H 1 H), 4.51 (s, 2H), 4.42 (br s, 2H),
4.23-4.09 (m 4H), 3.98 (s, 3Kp, 3.61 (br s, 2H),

3.36 (t, 4H), 2.70- 2.60 (m 2H), 1.41 (t, 6H).
( CPCL-3) 12,01 (s 1 H 858 (d 475 19 Q0 1H)

8}8-8. 7. 96- 7. 84 MXUYrRp cisgnd g 77 44 (1390
2H), 7. om & H), 7.?5724(m 1 H, NN
7.g%-7. H, 6.88-6.85/(m H1H, 581 (dt, 1

H{J =6. Jtrang = 15.4#), 5.69 (dt, 1 H, J =

6. pHz, 1514H2), 4.99 (s, 2H), 4.39 (brs,

2H), 4. m , 4.071 4.00 (m 2H), 3.60 (br

s, | 2H),| 3. 4H), 2.61-2.44 (m 2H), 1.41

(t] 6H)]. O1 (CDG:IS) 6 12.01[(s, 1 H), 8.29 (d, 505

20 5 GINL T, 7 Yeciicly 2 e & &) B Jerd 176

-
]
7he(d NP B %*@5%&&% -
CH . (raps = 1'$7@I2IZ(}n, 251), 7824 (dd, 1H),H.1GH
ﬂ 2-\H§5HZ), 7%55(? €§)272;'7')(§ i %50((&”
-3. 37-3.1H66 ﬁ-fim(m, 1H, 36H2Jug2 =
6H. O O PN/ 0682.6.88mP 3H(ScH, b, B!
= 15.7Hz), 5.67 (d, 2H), 4.60 (s, 2H),
4.14 (dd, 2H), 3.86 (s, 3H).
(CDClyy & 11.75 (s, 1H), 8.19 (d, | 376
1H), 7.13 (d, 1H), 8.09 (m, 1H), 7.46

O™ WwWnm G
l\

7 Y o (d, 1H), 7.34 (¢, 1H), 7.31-7.32 (m,
l Py 2H), 7.25-7.26 (m, 1H), 6.94 (d, 1H,
NN CH, J = 8.7Hz), 5.79-5.93 (m, 2H),

5.03 (dd, 2H), 4.62 (s, 2H), 4.28 (dd,
2H), 3.90 (s, 3H).

o) Mixture of cis and frans 376
OJ\\ﬁ
8 0
SN
| N/»L”Jé
N (DMSO-dg) © 9.72 (s, 1H), 8.55 (d, | 360
ONZ 1H), 831 (t, 1H), 7.94 (¢, 1H), 7.62
9 o (d, 1H), 7.46 (t, 1H), 7.42 (d, 1H),
Sy © 7.47 (t, 1H), 7.14 (dd, 1H), 6.80 (dd,
' N/AN 1H), 6.50 (dd, 1H), 5.53-5.65 (m, 2H,
H 2XCH=, Jgs = 8.8Hz), 4.07 (t, 2H),

3.99 (t, 2H), 2.45-2.50 (m, 4H)




21 1 H),

8.49 (d, 1 H), 8.47 (d, 1 H), 8.17 O (d, 1

H, 8.07 (dd, 1 H), 7.36 (d, 1 H, CN7.17 (dd, 1H,
wQ@203/088827 1H), 5.77-5.83 , | L (m 1H =CH, JPCHEHRE2086/000352
14. 4Hz), 5.51- 7 NHH 5.59 (m 1H =CH, Jtrans =
14.4Hz), 4.52 (d, 4H), 4.30 ¢, 2H), 4.08 (d, WO
2007/ 058627 PCT/ SG2006/ 000352 94 4H), 4.03 (d, 2H),
3.189 (s 3H 3 57~U 2H T B335 490 Aty 208
(4. 205, 128 (tL 6. o (dRRMEOEr S AU, ). B | 360
8|15 ( TN BA8 & TH), 1909 (7. 18, 166 | 1
H).100 T. -(3,91|(|ﬁ17.416'\gdi’1H v &2, [L8
(d, 1 9 (d, " N~ Dg[H) 6.0)8
(T Chihis Db IR 116 8818, |
(m 1 AH)86.646(dd 21H), 5.60-8188 (nf, 2H,
2y 3 Wonga 800l 2yl & gl
(i s RS Guii) 7. 64 (dd. 1
o 106 6 PO L Gy T 59qg 3%
5.199 ({ P, 20)=7.84 BHAH), Jrabs 1), 1
HA)11 H =7 4758 m,h’H'l,%.zr‘s ¢, 4, 2t48)
5./83-5 2 '(d, 2% 54 (s, 2H),
4.|a4-4 | 289 (Mg 159 ¢23-79fy (m, 1H),
3./62-3 €98 (dd, 1H), 6.85 (dd, 1H), 5.97-
6.00 (m, 2H), 4.71 (m, 2H), 4.27 (t,
2H), 2.45-2.50 (m, 2H)
oJ\j_ (CDCl3) & 11.30 (s, 1H), 8.29 (d, | 346
o 1H), 8.21 (t, 1H), 8.11 (t, 1H), 7.57
12 g (d, 1H), 7.48 (t, 1H), 7.32-7.35 (m,
| /)N\ 2H, 7.22-7.25 (m, 1H), 6.95 (dd, 1H),
NN 6.82 (dd, 1H), 6.02-6.08 (m, 1H,
CH=, Juans = 11Hz), 5.87-5.93 (m,
1H, CH=, Jians = 11Hz), 4.78 (d, 2H),
4.29 (t, 2H), 2.63-2.68 (m, 2H)
(MeOD-ds) 5 8.79 (d, 1H), 8.46 (d, | 473
13 1H), 8.34-8.31 (m, 1H), 7.987.96 |

(m, 1H), 7.62-7.49 (m, 2H), 7.35 (d,
1H), 7.15-7.10 (m, 1H), 7.07-7.02
(m, 1H), 5.98-5.75 (m, 2H, 2x=CH),
4.67 (s, 2H), 4.67 (s, 2H), 4.394.36
(m, 2H), 4.17 (d, 2H), 4.08 (d, 2H),
3.88-3.82 (m, 2H), 3.70 (t, 2H), 2.23-
2.21 (m, 2H), 2.10-2.07 (m, 2H)




1 H, 2.13 (br s,

8.22 (d, 503 24 O1 H),
wQ@2@0/0886¢1d, 1 H),

N1 H,

703(d 1 H)),

J,:s = 10. 8Hz)

5H). O (CDCI3) 8 11.95 (s,
8.14 (d, 1 H),
7.35-7.32 (m 1 H),
6.90 ~(d,

1H,

7.91 (d, 1 H,

7. 27 (dpCT/BG1006600352
1 H, 5.94 NN (dt, |
92H 5.86 (dt, 1H, CH, J =

2H), 445(brs 2H),
3. 65 (bhr g

s, 2k
, 2.4F5
2481
7.92 (1

:,( NSRD-S4yp 8.59-846. (. éHf B¥
Sy o

24

503
GZGQW&QQO(&S?H 897 @d, 1H),

RIOBA0S (i, 16M, 5.98-5.86. (i

i) 9%" MHSQ%*:D%
ft, 26), dol7( @, 2@),1)4 083(dg 2H).g,
$328382(1m 21380 (12H) 4. ﬁ:br

L odeblh i, |

AN

6 (dt,

-5.71
1 H

_wool

(Md)D-d,J. 8149 (s1PHY mp8-21dy,| 475
i

1) 7 5 (5T (0
1HY . 257185 (m, H)H) 7.42-7.38
(m, 4H), 7.14-7.11 (m, 1H), 5.83-
5.76 (m, 1H, =CH), 5.42-5.34 (m,
1H, =CH), 4.29-4.27 (m, 1H, CH2),
4.13-410 (m, 2H), 3.83-3.72 (m,
2H), 3.24 (s, 2H), 3.25-2.97 (m, 4H),
2.29-2.24 (m, 2H), 2.11-1.92 (m, 4H)

16

Mixture of cis and trans 491

17

Mixture of cis and trans 461

18

(CDCly) § 12.11 (s, 1H), 821 (d, | 505
1H), 8.09 (d, 1H), 7.88 (d, 1H), 7.57
(dd, 1H), 7.31-7.28 (m, 1H), 7.24-
7.17 (m, 1H), 6.99 (d, 1H), 6.88 (d,),

5.94 (dt, 1H, CH, J = 7.6Hz, J =




4.15 (d, 1 H), 4.06 (dd,
(br s, 2H), 3.41-3.37 (m
W@ gocoFB6e2B 8.67 (d, 1 H),
8.01-7.88 (m 1H),
7.20-7.16 N N (m
i NN 1 H CH J

7.56-7.40

1 H, 3.88 (br s, 3.57
2H), 2.13 (br s,

8.30 (d, 1 H), 473 PRJ1/8G2006/000352

m 0 2H), 7.26-7.24 (m

2H), ?6.95-6.83 (m 1 H), 5.82

6. OHz, Jtrans 15. 5Hz) H

2H)
4H) .

5767 (1 Hj;
2H)|, 4.30-4.21

2H), 3.61- 3. 60,

149 (m 2H),
006/ 000352 96
493 O1 H,

8.56 (d,

739(d 1H)

4584
(m 2H),
(m
2.13 (br
( DVBO

TN r“?" J“‘W"ﬁs%

19.8Hz31Hpd 51 9542H£ ggégpgs,
8H), 4sz 4 oY 209/ I
) @l haeys ol s

2.80 @4, 26n1.4124pH). 7. 01 (d,|

J

, 1)

{%D@;p_ﬁslﬁ,.(;"l:@]', \“j)lc rsi;gg‘(ﬁ__ 475
1H)3B.28r8. 154Ky, 14),07.0617.84
i g A, 675
: 7132( d:b I‘ngl) ;;_9771?%3('2 1H),
[7.217 (m 6.86%
7y—?)25 bt < B OHZ\Jt,!nS 2
15.4Hz), 5.69 (dt, 1H, J = 6.6Hz,
Juans = 15.4Hz), 4.99 (s, 2H), 4.39
(brs, 2H), 4.31-4.25 (m, 2H), 4.07-
4.00 (m, 2H), 3.60 (br s, 2H), 3.37-
3.34 (m, 4H), 261244 (m, 2H),
1.41 (t, 6H).

P

45

P

20

(CDCl;) & 12.01 (s, 1H), 8.29 (d, | 505
1H), 8.08 (d, 1H), 7.96 (d, 1H), 7.66
(dd, 1H), 7.31-7.27 (m, 1H), 7.23-
7.21 (m, 1H), 7.02 (d, 1H), 6.87 (d,
1H), 5.93 (dt, 1H, CH, J = 6.3 Hz,
Jans = 15.6Hz), 5.73 (dt, 1H, CH, J =
'5.6H2, Jyans = 15.6Hz), 4.55 (s, 2H),
4.37 (br s, 2H), 4.30-4.25 (m, 2H),
4.08 (d, 2H), 3.97 (s, 3H), 3.60 (br s,
2H), 3.37-326 (m, 4H), 2.46-2.42
(m, 2H), 1.41 (¢, 6H).

21

(DMSO-ds) & 9.53 (s, 1H), 9.41 (s, | 506
1H), 8.49 (d, 1H), 8.47 (d, 1H), 8.17
(d, 1H), 8.07 (dd, 1H), 7.36 (d, 1H),
7.17 (dd, 1H, 7.03 (d, 1H), 5.77-5.83
(m, 1H, =CH, Jyans = 14.4Hz), 5.51-
5.59 (m, 1H, =CH, Jyans = 14.4Hz),
4.52 (d, 4H), 4.30 (t, 2H), 4.08 (d,




H 15.3Hz), 5.73-5.81 (m 1 H, =CH, Jtrans = 15.3Hz),

4.21-4.31 (m 4H), 3.80-3.99 (m 6H), 3.25-3.29 (m
wWak)o7/02863D-2. 61 (m 2H), 2.34 (s, 3H), 1.28 (PCT/86B006/000352

(CDCI3) 6 11.97 (s, 1 H, 8.69 (d, 445 30 O1l H),

8.24 (d, 1 H, 7.95 (br s, 1 W}, 0 7.54-7.45 (m 2H),

735732(m IN N02|—|) 722715(m2|—|) 583

d y I’I_I,— T | %,' o= U.\rru (B —rr—m
$ dt, L H, CH, J = 6.7Hz Jtr§H§4®@52WI—§§9 (34’3‘7%3(53
OH|, 4.[25-4.20 (m 2H), 4. 14(q®H)2Hp4-3.35 Q- 84199081,

4H), 3.26-3.22 (m 4H), 2.54 2H). O (CDCl 3
A7 (s Ll—h,( &?ZE@L 4’?%’3%8{({@4)[&) 8.18 (d.

S ) (

H| 8.09 (Pr t, 1 H, | /-~ {{GBCYdS 11199, (s7.182 15 (QH)IE
7.8227.(3 ~ ~(m 1 H 9 ,

712 (d N%, 5.89 (dt (HEER e 161730 [ an,

J.|ls o T¥4Hz), (5 73 (dt, 1H75éH(de1H v@%é@/(m&ss@z'
PCT/ SG2006Y 0003 87 _~4. 4Hz,| 7.18;(d, )L 8.09H8) 1H), 6.89 (
5
3
8
H)

N

A
D250l h F )62 o) iy, dodi ek 5 25%**2»
.B3-8.[28 (mH2H), 8.10 (d, $0@ns 825THE) 5.88-5003 (nml 1H,
W1l NN balsosa (m [SH A g hsee ff*‘*)?‘@o
s, "2H), 4.09 (d, 2H), b (s, 3H

3.60 (s, 2H), 3.23-2.85 (m, 3H), 2.13

(br s, 5H).
o (CDCl3) & 8.20 (br s, 1H), 8.04 (dd, | 489
23 OQ 2H), 7.64 (dd, 1H), 7.27-7.25 (m,
o 1H), 7.02-6.99 (m, 1H), 6.96-6.92
“y O~y (m, 1H), 7.31-7.29 (m, 1H), 5.99 (dt,
L L Q 1H, CH, J = 5.3Hz, Joee= 11.1Hz)
H 5.79 (dt, 1H, CH, J = 4.7Hz, Joss =
11.2Hz), 5.83-574 (m, 1H, CH),
4.92 (d, 2H), 4.54 (s, 2H), 4.44-4.42
(m, 2H), 4.19 (d, 2H), 3.99 (s, 3H),
3.62-3.60 (m, 2H), 3.43-3.37 (m,
1H), 2.13 (br s, 5H). ’

o Y (CDCl5) & 11.95 (s, 1H), 8.22 (d, | 503
24 é\/z 1H), 8.14 (d, 1H), 7.91 (d, 1H, 7.60

o) (dd, 1H), 7.35-7.32 (m, 1H), 7.27 (d,
PNy O\AN 1H), 7.03 (d, 1H), 6.90 (d, 1H), 5.94
PR Q (dt, 1H, J = 7.7 Hz, Jos = 10.8H2),

5.86 (dt, 1H, CH, J = 6.9Hz, Jg, =
10.8Hz), 4.55 (s, 2H), 4.45 (br s,
2H), 4.26-4.13 (m, 4H), 4.01 (s, 3H),
3.65 (br s, 2H), 3.09-2.91 (m, 3H),
2.72-2.62 (m, 2H), 2.21-2.06 (or s,
5H).

—~




N~N1 p- | (s, 2H), 4.36 (m 2H), 4.
(d, 2H), 4.12-4.03 (m 2H), 3.94 (s,
WQR)o7/088620 (m 2H), 2.34-2.22 (m 4H) O ( CDCl BQT/8G2006/000352
11.56 (s, 1 H), 8.45 (d, 445 331H) 8.29-8.27 (m 1
H, 8.22 (d, 1 H), |/0790(d 1H, 7.76 (d, 1 H),
7.59 (t, |NNU1H) 731(d 1H),726721(m1

18 (d, 2H), H 4.11
3H), 3.63(m

H)T; 7 TH 5.9 7503

4. (s, 2H) GOFhIGS

4, 3. 89- 27Q7n€d A 75 %12' %25 (@n

4H 05 11.69 (S 11? fba (d81|3)16©61 41?5 5@348

1 . 8.09 (d. % g

H)!, S ~Y-089 ((at arg G

(d, - (m dNﬁENz)ZinB}Oit, 1HO6TH S) = .

oH . H4.19

(4, 3-3.86 (m 4H§ 2%%"‘ 1@@9 %g)éﬁzjﬂ) 8

8. 78.33 (d, 487 354@413Hm 27), 529 @, 2H0, 355

7. , 7.22 O(m 2

’ AR §35 (nF('brs @H?Qfo@égfi{)'ﬁgﬁ@w 06

(1 302 (m 20, GG (123246 8(r4’i”

; o230 i [ 2 gidsin ), 1.5

( 0o, 1 1), o GBCLED S Hoh [oep0L) 450

8. 5 (s, 1 H)|,7.9% 47, 1), (db1-7192H) (m, 71§D

(d, 22 (m 7.41737 (m, 1H), 7.337.31 (m,
\/\

NQ 1H), 7.24-7.15 (m, 2H), 6.88 (dd,
N 1H), 6.06 (dt, 1H, CH, J = 5.3Hz,
Juans = 15.8Hz), 5.90-5.71 (m, 1H),
4.84 (d, 1H), .4.65 (d, 1H), 4.54 (s,
1H), 4.49 (s, 1H), 4.40-4.33, (m, 2H),
4.5 (d, 1H), 4.06 (dd, 1H), 3.88 (br
s, 2H), 3.57 (br s, 2H), 3.41-3.37 (m,
2H), 2.13 (br s, 4H),

| (CDCly) 5 8.67 (d, 1H), 8.30 (d, 1H), | 473
|27 Q 8.01-7.88 (m, 1H), 7.56-7.40 (m,
0 2H), 7.26-7.24 (m, 1H), 7.20-7.16
Ay KSfO\/\D (m, 2H), 6.95-6.83 (m, 1H), 5.82 (dt,
By 1H, CH, J = 6.0Hz, Jirans = 15.5Hz),
NN 5.76 — 5.67 (m, 1H), 4.58-4.53 (m,

2H), 4.40-4.39 (m, 2H), 4.30-4.21
(rﬁ, 2H), 4.08-4.01 (m, 2H), 3.91 (br
s, 2H), 3.61-3.60, (m, 2H), 3.39-3.34
(m, 2H), 2.63-2.49 (m, 2H), 2.13 (br
s, 4H).

[



NN2H, 7.03 (d, 1 H, 5.75-5.83 (m 1 H, N N =CH,
Jtrans = 15.4Hz), 5.56-5.65 (m H 1H, =CH, Jtrans =

wazodeese27 4. 46 (s, 2H), 4.27 (t, 4H), 4.0 (d, PCH$G2006/000352
3.56- 3.69 (m 6H), 23.15-3.2} (m 2H), 2.03-2.09 (m
2H), 1.89-1.95 (m 2H). Ol (CDCI3) S8.39 (m 1 H),
8.26 (m 487 37 2H), 7.90 (m 1 H, 7.76 (m 1 H,

7. 7. 26- 7. 34 ([(f{DMSBds) 6989 (GmYH), B6BHd, | 493
o o8 . LR
3. . (m 2H),|(@. 83 (.89 (@HH). 2172021 M
Al_rDP : 5 890 (g %p@zoﬁ&%—l)&@%%@% m3’>$Hl1
7 U P A SRl
(:3H ? . S N;tJtrans z ﬁg@ﬁﬂ) jt,a%if?seﬂgwmw%, 6
, rans = 1§. Z) 0e s @{) (¢, 3H:
4, 2H), 4.37 (t, 2H), 4.14|CG: ST Hm , '
81 s, 2H§ 3.2)6 (t, 2H)§f533323_6ms ZFBHﬁSZBQCﬂﬂm, 98
N

O (CDCI3): 8 10. 91(%);12@3;2@57@3%%@5&) 39

8.17-8 14 (m

—_— .

1H),

(EM$6-dehd 989) (s, 6HPB.64d(s, | 489
1@12 eif’at(f i, 8% sJ|H77dﬂ

{t, 1R), 7.35 (t 1H); 723-733(
2H), 7.18 (dd, 1H), 7.12 (d, 1H),
6.13-620 (m, 1H, =CH, Juams =
15.3Hz), 5.73-5.81 (m, 1H, =CH,
Juans = 15.3Hz), 4.21-4.31 (m, 4H),
3.80-3.99 (m, 6H), 3.25-3.29 (m,
4H), 2.59-2.61 (m, 2H), 2.34 (s, 3H),

. - —_—

1.28 (t, 6H).
,AK (CDCls) & 11.97 (s, 1H), 8.69 (d, | 445
30 0 1H), 8.24 (d, 1H), 7.95 (br s, 1H),
0 7.54-745 (m, 2H), 7.35-7.32 (m,
Sy /<5(N/\:/\o 2H), 7.22-7.15 (m, 2H), 5.83 (dt, 1H,
| A ' | CH, J = 6.0Hz, Jyans = 15.4H2), 5.69

H @, 1H, CH, J = 6.7Hz Jyas =
15.4Hz), 4.72 (s, 2H), 4.25-4.20 (m,
2H), 4.14 (d, 2H), 4.01-3.99 (m, 4H),
3.26-3.22 (m, 4H), 2.56-2.52 (m,
2H).

oJ? (CDCl5) & 11.47 (s, 1H), 8.24 (d, | 431
1H), 8.18 (d, 1H), 8.09 (br t, 1H),

© 7\ 7.55 (d, 1H), 7.42 (t, 1H) 7.32-7.31

| \/)N\ KSFNL/O (m, 1H), 7.22-7.19 (m, 1H), 7.12 (d,
1H), 5.89 (dt, 1H, CH, J = 5.2Hz, Js

= 11.4Hz), 573 (dt, 1H, CH, J =

31




WO 2007/ 058627 PCT/ SG2006/ 000352 99 (s, 2H), 4. )58
(s, 2H), 4.15 (d, 2H), 4.08 (d, 2H. o' - (CDCI3) 6
waeeasges7 1 H), 8.59 (d, 458 40 1 H), 8.29- 8PCQHSGMO6/000352
2H), 7.88 (d, 1 H, 07.72 (d_1H, 7.59-7.56 (m 1
H, 7.30 N VN (d, 1H), 7.18%7.10 (m 2H), 5.90-5.69
(m 2H), 4.65 (s, 2H), 4.61 (s, 2H, NN H 4.17-4.15
) 4. 08-4-4Ub (fzn 9355')9 #4P5- .P' EQMWE) 2ib-5.01 (m,
s e o T a2 52 Lok oA sk e B A oy 34
I, 1 H, 8.10 (d, 1 H 3%7835%( dak), 13H0-2.98 (m,
Sé_g' égj(m gtbl) 74121(?I %—h 4. 17’47123(&‘1’2&0”
-9. m S,
~N |H 4. 13} 0 (m 2H), B(CZEIH 8 p.334)28 (m321638.30 @b | 502

=
N
e

O

ZON®O®QOW
¥)
o
~~
o

(n 2 (m 2H),|3,22-3.

3. . 2.90 (s g“rb %%%’?)‘%@W&% S
1 42 1 H), | 8. ), (d0 (d, H)), 68318, 816
én% : B/l‘“’a;” /s, ﬁs'éz% iﬁﬂ4§é‘9s 1H), 4%01_

4.50 (3. 4 25 ﬁ%h#‘o% o, ?.5)4“%7(0‘(?#

2H), 3. ,  3.61-3. 5p4.41md, 2H), 4.13433-(3, 29), §.02

4R, 3422-3.08 (m 2H), 3.05:81Q4, 4 gain o). 3.19 (m, 21)

2.34-2.22 (m, 4H)
Y (CDCLy) & 11.56 (s, 1H), 8.45 (d, | 445
33 1H), 8.20-8.27 (m, 1H), 8.22 (d, 1H),
0 7.90 (d, 1H), 7.76 (d, 1H), 7.59 (1,
N\

Sy N P | 1L T31 @ 1H), 726721 (m, 1H)

L L 7.0 (d, 1H), 5.91-5.69 (m, 2H,

NN 2xC=CH), 4.66 (s, 2H), 4.64 (s, 2H),

4.17-4.15 (m, 2H), 4.06-4.04 (m,
2H), 3.89-3.82 (m, 4H), 2.30-2.96

(m, 4H)
0 OI (CDCls) & 11.69 (s, 1H), 8.31 (d, | 475
348 1H), 8.28 (d, 1H), 8.09 (d, 1H), 8.31
) (dd, 1H), 7.25-7.21 (m, 2H), 7.09 (d,
Ly N’:/\o 1H), 6.99 (d, 1H), 5.98-5.85 (m, 2H,
L L 2xC=CH), 4.67 (s, 2H), 4.61 (s, 2H),

4.19 (d, 2H), 4.10 (d, 2H), 3.98 (s,
3H), 3.93-3.86 (m,4H), 2.95 (t, 2H)

, hlk’ (MeOD-ds) & 8.69 (d, 1H), 8.33 (d, | 487

35 o 1H), 7.85 (d, 1H), 7.45 (d, 1H), 7.22
0 (m, 2H), 6.89-8.99 (m, 3H), 5.60-
Ay /éo\/\\/NO 5.85 (m, 2H), 4.49 (m, 2H), 4.09 (m,
4H), 3.92 (m, 2H), 3.60 (m, 2H), 3.40

H (m, 2H), 3.15 (m, 2H), 2.39 (m, 2H),
2.14 (m, 4H), 1.83 (m, 2H).




(m 2H), 2.85 (s, 3H O (MeCOD-d4) 6 8.72 (d, 1H), 8.48
(m 491 43 F1H), 811 (s, 1 H, 7.72 (m 1 H), 7.34
W@(mos@Bry , 7.05-7.15 (m 2H), 5.82- N N 5. 90 Fam/s@ipe/000352
4.65 (m 2H), 4.39 (m NN 2H), 4.16 (m 2H), 4.09
(m 2H), 3.80 H(m 2H), 3.71°(m 2H), 3.27 (m 4H),
WD 2007/ 058627 PCT/ SG2006/ 000352 100 2.08-2.24 (m

4HD . (9 OE}d4) 87926(?(]' T (BMsBd:#8 96k (s45ﬁ=1 847‘6 @ 491
.33? E (dd 1 I—DM_)D?\'P(F\I(dI\I-H)ﬂ%? 5 1
°3 NN 1H)| (451189 7(6at(d, B, 7.CH7.22 (m,

'%HZHZ ot atéans a7 88lg 17, Brssh th 3
113 3 57 h@? =TH), v, 3 T5.8H8 55.66¢5.65 Hip,

N'254-2. 48 (m t G
45 o O N, NN- #H) CHO JM"SF ““f’?“%“(ﬁss
8.

H), 30 (m 491 4%”14?-5@ 8194.0( (g 2H), 356-

VN S 50-5 69 (1| ba T Sip B 15301 (i 28

o N5,90:0.92 (| 2,08 65 A1) Hdyes MY
, 2.08-

1 (m 2H), 3.32 (m|2ZH) 2.25 (m 4H).
™Y (CDCl;) & 8.39 (m, 1H), 8.26 (m, | 487
37 2H), 7.90 (m, 1H), 7.76 (m, 1H), 7.61

o (m, 1H), 7.26-7.34 (m, 2H), 6.89 (m,

N KS(O\/\/D 1H), 5.60-5.95 (m, 2H), 4.65 (m,
| 2H), 4.61 (m, 2H), 4.15 (m, 2H), 4.09
(m, 4H), 3.90 (m, 2H), 3.35 (m, 2H),
3.05 (m, 2H), 2.34 (m, 2H), 2.10 (m,

4H).
o™ (MeOD-d,) & 8.90 (d, 1H), 8.33 (d, | 463
38 - 1H), 7.37 (d, 1H), 7.17 (d, 1H), 7.14-

X0 o] 7.1 (m, 1H), 7.04 (d, 1H), 6.67 (d,
1 : ., CH, J = 5.2Hz,
) O~y H), 6.04 (dt, 1H, CH, J = 5.2Hz
//LN Jirans = 15.8Hz), 5.96 (dt, 1H, CH, J =

H

N
N :

5.0Hz, Jyans = 15.8Hz), 4.65 (s, 2H),
4.62 (s, 2H), 4.37 (t, 2H), 4.14 (d,
2H), 4.09 (d, 2H), 3.81 (br s, 2H)
3.66 (t, 2H), 3.33 (s, 2H), 2.21-1.98

_._E';
\]

q
Q
=)
(7]

I—‘I\J

3
o

NA~NO~NADO R ~
PN N -
= ©
©
IR
P

LSLIIETE

_,_
=

P
Iz

o | (m, 4H).
OI ] (CDCl3): & 10.91(s, 1H), 8.67-8.66 | 350
39 _ (m, 1H), 8.17-8.14 (m, 1H), 7.37-
A 0 7.32 (m, 1H), 7.28-7.27 (m, 1H),
SN KS 7.18}-7.16 (m, 2H), 6.97 (d, 1H),
| N/*N 6.65 (d, 1H), 6.00 (dt, 1H, CH, J =
H 5.6Hz, Jyans = 15.8Hz), 5.89 (dt, 1H,

CH, J = 5.5Hz, Jyans = 15.8Hz), 4.61




FO(MODd4) 8 8.45 (m 1 H),

8.40 (m 491 47 1 H),

8.22 (m 1 H, 80L(m 1H, 7.350 (m 1H, 7.27
W@ 070587 7.15 (m 1 H), 7.08 (m 1 H), 5.78PCTsGRBH/N00352
4.64 (m p~\N2H), 4.61 (m 2H), 4.40 (m 2H), 4.31 N
N(m 2H), 4.21 (m 2H), 3.81°(m 2H), 3.72 (m 2H),
TSP 003570~ NHGE AT 4 05255, 05 @
I53619,27( 3,2 g79dd48 NN 1 ré!ve;é}%“?g 3 @%7&(%) 1
1 H, 7.07-T 2 6.
&' A J (— . ,H)Jtrans =(¢DC(§)'|5)10I_22\I(Q5:,51O|-38(8%tdt(d, ﬂ\gl,g
" g@“u N i I T N ICA TR
i 4o, i, DY sl oy
7.178 (8§, ¢ ' T f 697
6.]78 §jj : ,o~\ ND05(8mg_ﬁ%44;75n(5 2H), 464, (?5%5?'1
2H), 4142 NN §s, 2H), 4.31 (bf17541él 24H)1QH§814062|'6}:1,
ol e o b B
(d, 1H|, 8.38 (d,'4eé 50 o hi)4H§sm:{M(rs 2ka;90(75 17
(G 001 2 (g Bolagov ol U NV i
15. 6Hz), 5084 1H, CH, J| (D@5, 58Pr|z;3315,:33)§3=35 (d, | 488
19.4H2), 4 66% 1H), 8.26 (d, 1H), 8.10 (d, 1H), 7.93
(dd, 1H) 7.31-7.23 (m, 2H), 7.13 (d,
\ /<5/N©N— 1H), 7.03 (d, 1H), 5.96-5.86 (m, 2H),
*N 4.61 (s, 4H), 4.17-415 (m, 2H),
H 4.11-410 (m, 2H), 3.98 (s, 3H),
3.68-3.66 (m, 2H), 3.35-3.32 (m,
2H), 3.22-3.08 (m, 2H), 3.08-3.06
(m, 2H), 2.90 (s, 3H)
o o \ (CDCly) 6 10.92 (s, 1H), 8.25 (d, | 488
42 1H), 8.21 (d, 1H), 8.18-8.16 (m, 1H),
b 7.80 (dd, 1H), 7.18-7.11 (m, 3H),
U\ | 895 @ 1H), 572:5.64 (m, 2H), 4.54
\/"t KS( / (s, 2H), 4.50 (s, 2H), 4.264.25 (m,
N N 2H), 4.18-4.17 (m, 2H), 3.90 (s, 3H),
3.61-3.59 (m, 2H), 3.33-3.26 (m,
4H), 3.22-3.08 (m, 2H), 3.05-3.01
(m, 2H), 2.85 (s, 3H) |
OI (MeOD-dq) & 8.72 (d, 1H), 848 (m, | 491
43 | F 1H), 8.11 (s, 1H), 7.72 (m, 1H), 7.34
?) © (m, 2H), 7.05-7.15 (m, 2H), 5.82-
SV Oy 5.90 (m, 2H), 4.65 (m, 2H), 4.39 (m,
lN/ANJiS( Q 2H), 4.16 (m, 2H), 4.09 (m, 2H), 3.80
H (m, 2H), 3.71 (m, 2H), 3.27 (m, 4H),




4.57 (s, 2H), 4.37 (t, 2H), 4.18 (d, 2H), 4.09 (d,
2H), 3.79 (br s, 2H), 3.69 (t, 2H), 3.35-3.34 (m
wWQ@Rkho7/02621- 2.07 (m 4H). O (DVMBSO-d6): 6 9.50 ¥GT/SG2008/000352
8.58-8.52 472 51 (m 1 H, 8 42-8.41 (m 1H), 7.730
K-N 7.64 (m 1 H, 7.61-7.57%m 1 H), cIN
7.51-7.44 (m 2H), 7. 15-7 11 (m N 1H), 7. 08 7.01
1IH)f, ©.06b-5.06/ H 2 @I m: ﬁﬁ 2H)
S,_m]A:_ ) 43 (m 2H) A(Jn_]?-d Q 20&2 ?Uﬁnﬂ 3 2;4 (
oH), 3/22-3.187( vozoowoﬂ@@W%@@%Mo@%@ 458
%8924402H)|\/E )(85 9H)03 (2d4612l~1§196'(ﬁé1ﬂ}'|)71562(d2ﬂ-|) B.46 .
H| 8. 81 H ¢ °8. 26 (s %3%1‘161&@7311%%”)
7.159 (dd, ﬁ/m@ (' 7.1N7N5 1(nkl) 1HG. BR-T.09 ,(m]
H| cH [J Jtrans, 3 .15 ,~6. 31 1
H| CH |J =\ Jtrans = 51%) ;ﬁz%)(dzﬂllc%sﬁ—zé-ﬁsz
5.114 (3, 2H), H4.86 (t, 2H), Wh66=(B5H2)281 (k. 164CH] =
oH), 4129 (br s, 2H), 4.18 57H2.>j2§ 31%45 43§3 @an
H|, 2.80- 2.48 (m 5H). O (CcPd é
8.163 (#hr s, 487 53 1 H), 8. 4%2?&! 2‘1 |41)13 21y, %03&
H),6 5.35? O(2lo-||) 1 H),2 (7542 (H; nd, 3H),, 3.37-4.85 (6, 5HY, 21939 H=
N |6. m 5.1 o1 1 H),
472 (d. 1 H). 4.61 (d. 1 H) 3P 35ty Tg'*()m 2H) .
4.103- 407 n/1 , 2.99 (t,|2H), Mxi8d ofxissthd(trans 1H) , | 488
2. 74
KS( M\
FooT (MeOD-d,) 5 8.45 (m, 2H), 8.30 (m, | 491
46 1H), 8.05 (m, 1H), 7.38 (m, 1H), 7.26
o) (m, 1H), 7.16 (m, 1H), 7.08 (m, 1H),
q O~ 5.90-592 (m, 2H), 4.65 (m, 4H),
N
RPN /ér NQ 4.39 (m, 2H), 4.16 (m, 2H), 4.09 (m,
NN 2H), 3.85 (m, 2H), 3.71 (m, 2H), 3.32
(m, 2H), 2.08-2.25 (m, 4H).
F o\ (MeOD-d) & 8.45 (m, 1H), 8.40 (m, | 491
a7 1H), 8.22 (m, 1H), 8.01 (m, 1H), 7.35
5 (m, 1H), 7.27 (m, 1H), 7.15 (m, 1H),
o 7.08 (m, 1H), 5.78 (m, 2H), 4.64 (m,
11 \/\'D 2H), 4.61 (m, 2H), 4.40 (m, 2H), 4.31
N"N (m, 2H), 4.21 (m, 2H), 3.81 (m, 2H),
3.72 (m, 2H), 3.32 (m, 2H), 2.08-
2.24 (m, 4H).




(br s, 4H),
1.04-1.15 (m 2H),

2.66-2.71 (m 1H),
0.28-0.33 (m 1H),

1.81- 1.86 (m 4H),
0.15-0.20 (m

wazady/osssd7 p (MeOD-d4) 8 8.87 (s, 1 H), 8.48 (SPCHSG2004/000352
H, 8.29 (s, 1 H, 7.98 (d, 1,4), 7.64 O (d, 1 H),
7.54 (d, 1 H), 7.40 (d, 1 H, 7.37 (d, 1H), 7.20 (dd,
1H), 6.00- NN5.78 (m 2H Jtrans = 15.6 Hz), 4,67 H
gs, 2H), 421 26 ( bng) 46%5 QAe7oHl4) 5 8.66Qd,(1H), 8B (d, [ 479
i
200 /O‘>8 PCT/ S 006/ 00035p gé 1% 7@@&57232
8.51 (s, \x45H), 8034 (bd, 463(dd11H-))707.2705(r(1.32,H)]6(D8) dt,
7.149 (4, 1 H, 7.11.0 o 7.06 0
6.07 (dtg > vm@ “'1“5‘"'%92 4420l 1%6;:%7 92
NN N (dt, ~ ns = .7#98@—1*5%2') 46H24Ju553—
(s, 2H|, ¥ 4 (s, 2H, 4.36 ﬁ56Hzg|'361'@s]29l)(538§t|'|iH)_
4.108 (d, 2H), 3.79 (bs, 2H) 38% %% r& H_f, 25
(M 2K, 2.21-2.08 (m 4H). |56 (ke dns 8
(bs, 1M), 8.90- 474 N 8.87 (2h), 2:47:3.8 G &H58222F208
2H), 11 O 7.44 (d, 1 H, 7. 13("n?'i1=l£| (m 1 H, 7.06 N
ol . - (d. 1 H. 596 (dt ™P "Jtrans = 15. 7H,
N , 8 (dt, 1H DD 3104167840 (s 1H), | 487
5. s, 2H), 4.64 (
A 3 81 (bs, 2H) 812 50 A”%B\i fy 68736
(n .99%(m 5H). |(m, 3H), 7.07 (d, 1H), 6.78 (d, 1H),
O~y 5.84-5.64 (m, 2H), 4.56 (s, 2H), 4.42
Q (s, 2H), 4.31 (br s, 2H), 4.10 (d, 2H),
3.99 (d, 2H), 3.85 (m, 2H), 3.50 (m,
2H), 2.97 (m, 2H), 2.26 (s, 3H), 2.05
(m, 4H)
o (MeOD-d,): & 8.56 (d, 1H), 8.38 (d, | 463
50 | o \ 1H), 8.29 (br s, 1H), 7.17 (d, 1H),
N 0o 7.11-7.06 (m, 2H), 7.037.01 (m,
§ O~ 1H), 5.99 (dt, 1H, CH, J = 6.0Hz,
N N
L KS( Q Juans= 15.6Hz), 5.84 (dt, 1H, CH, J =
NN 5.8Hz, Jyans = 15.6Hz), 4.66 (s, 2Hy),
4.57 (s, 2H), 4.37 (t, 2H), 4.18 (d,
2H), 4.09 (d, 2H), 3.79 (br s, 2H),
3.69 (t, 2H), 3.35-3.34 (m, 2H), 2.21-
2.07 (m, 4H).
oY (DMSO-dq): 59.50 (s, 1H), 8.58-8.52 | 472
51 (m, 1H), 8.42-8.41 (m, 1H), 7.73-
0 N 7.64 (m, 1H), 7.61-7.57 (m, 1H),
N N 7.51-7.44 (m, 2H), 7.157.11 (m,
L 1H), 7.08-7.01 (m, 1H), 5.86-5.67
NN (m, 2H), 4.61-4.55 (m, 2H), 4.45-
4.43 (m, 2H), 4.124.03 (m, 4H),
3.58-3.54 (m, 2H), 3.22:3.18 (m,




57 (CDC13) 58.27 (d, 1 H, 807 (s, 1 H, 503 0

7.49-7.48 (m 1 H, 7.38 (t, 1 H, 7.24107.21 (m
wWQ@RkHo7/0986271- 7. 08 (dd, 1H), N 6.86 (d, 1 H), 4.BRr/§G2006/000352

2H), 4.40-4.38 NN L (br, mp2H, 4.33-4.23 (m 1

H, 4.18 H4.13 (m 1 H, 4.78 (dd," 1 H), 3.56- 3.53

(m_2H), 3.33-3.28 (br, m 4H), 3.03 (dd, 1 H), 2.38

(s 3HJ[, 1.38 (t, 6H), 1.22]aH}123201s, 3H) H)46-213106 QHD3
(M 1 H), 0.86-0.77 (m 1 H) 24?513"')242(”] 2H). 58]0
(MeOD-d4) 8 8 61 (d, 1 H) Ak 03 1 H, 8.07
(s} ) 7. , 1 H), 7 53(Masad-a,):(&8.03 1d,HH), &:88.¢, | 479
(di D) .o 7 d \ d
5. t,7 A trans N N = M) gJBH;g 155 5%6% ?—927@
5. t, trans = @ i), 7594dd; 14),
Es, 2 sezoo 190 @3f32(dt, 104 criH) 37198
s} : _
3] , Jgio (m farssH%? HZ)z&«% 1{4%@%{
2H), 2.[08 (mH 2H), 1.30 (m DEHHZ, 5.0 (DKIBO) 818) (528), 29
(sf 1 H), 8.78 (s, 361 N1
(sl 1 H), 8.52 (s, 1 H, 7.6p 5)4% )989](%?'{)486557
Nj | 7.14 (d, 1 H), 6.98 (d|2H): 45 @, g5} 3.291 (br gN2H),
(m 2H), 4.62 (s, 2H), 4.49 (s482&HH 3@&8@%41@525(@
4H). 60 (MeOD-d4) 6 9.06 (s, , (d, 460" 0
H)_7.95 (s, 1 H, 7.57-7.32| ¢ "% )ol 721718
(m 2H)J|, 5.9 , Jtrans = | (8DCINsBF84bt¥, 1HY 863Gbrls, | 487
Hz)g3 5. 77{(dV. Jerans = 1H), 8.42 (d, 1H), 7.79 (d, 1H), 7.50
o (d, 1H), 7.42 (¢, 1H), 7.18 (d, 1H)
Q 0~ 6.83 (m, 2H), 5.12 (d, 1H), 4.87 (d,
N
L é/ NQ 1H), 4.72 (d, 1H), 4.61 (d, 1H), 4.14-
NN 419 (m, 2H), 4.03-4.07 (m, 2H),
2.99 (t, 2H), 2.81-2.86 (m, 1H), 2.74
(br s, 4H), 2.66-2.71 (m, 1H), 1.81-
1.86 (m, 4H), 1.04-1.15 (m, 2H),
0.28-0.33 (m, 1H), 0.15-0.20 (m,
1H).
54 oY (MeOD-d,) & 8.87 (s, 1H), 8.48 (s, | 460
1H), 8.29 (s, 1H), 7.98 (d, 1H), 7.64
o (d, 1H), 7.54 (d, 1H), 7.40 (d, 1H),
Ny r'q\/\N/ 7.37 (d, 1H), 7.20 (dd, 1H), 6.00-
PN | |5.78 (m, 2H, Juams = 15.6 H2), 4.67
NN (s, 2H), 4.27 (d, 2H), 4.06 (d, 2H),
3.40 (t, 2H), 3.15 (t, 2H), 2.89 (s,
BH), 2.76 (s, 3H).




INN I 15.4 Hz, J = 6.1 Hz),
(m 4H), 3.09 (t, 2H), 3.08
wQ2@3/08%27 3H), 2.55 - 2.50 (

4.63 (s, 2H), H 4.50-4.00
(s, 3H, 2.91 (s, 3H),
m 2H), 1.32-1. 25PCT$G2006/000352

2H). As stated previously in gne enbodi nent of the

i nvention the conpounds are of
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(R185) |H Forn
PCQT/ SGP006/ 00035 105 Fol | oW
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the formula (111): q
N23 R N\655
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t he

st ed
XY |

111
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CH2 CH

H 1

(I11) VO 2

s tofhe startin

i n|Tabl e r@%

N G INR

2 N//LL T,
D OCH2- - CHECH-
b - CH2OCH2- - CHECH
. -CHECH H -OCH3 1
~OCH3 H 111-7 H H -

11-8 H H - OCH2CH2- - CH2(p,

Wﬁ&am (bs, 1H), 8.34 (bd,
T T8 Rt 2008, OFG £1E
o7 B trera-al 50Q (ve 100 BEF Ut
bﬁicfgl% & 1§6|3f;?*3'£5 Z@E%Efﬁ
(dt, éHréIHns =H‘5H7H21£1— 8.0H2)H
- 46348, HH),14.47 4s,HHY 4.36 (
?ﬁ%i?ﬂ» 28 e
COHZAEH3.69 CTH2OH2 7 -3-26Hm(C
), 254268 m Hh!

o

463

Ul

AJ Y7

H-

56

(MeOD-ds) 5 9.26 (bs, 1H), 8.90-
8.87 (m, 2H), 8.61-8.58 (m, 2H),
7.4 (d, 1H), 7.15-7.12 (m, 1H), 7.06
(d, 1H), 5.96 (dt, 1H, Jyans = 15.7Hz,
J = 5.3Hz), 5.88 (dt, 1H, Jyans =
15.7Hz, J = 56Hz), 4.77 (s, 2H),
4.64 (s, 2H), 4.38 (t, 2H), 4.15 (q,
4H), 3.81 (bs, 2H), 3.70 (¢, 2H), 3.27-
3.25 (m, 2H), 2.23-1.99 (m, 5H).

474

57

(CDCI3) § 8.27 (d, 1H), 8.07 (s, 1H),
7.49-7.48 (m, 1H), 7.38 (t, 1H), 7.24-
7.21 (m, 2H), 7.11-7.08 (dd, 1H),
6.86 (d, 1H), 4.52 (q, 2H), 4.40-4.38
(br, m, 2H), 4.33-4.23 (m, 1H), 4.18-
413 (m, 1H), 4.78 (dd, 1H), 3.56-
3.53 (m, 2H), 3.33-3.28 (br, m, 4H),
3.03 (dd, 1H), 2.38 (s, 3H), 1.38 (,
6H), 1.22-1.12 (m, 1H), 1.00-0.93
(m, 1H), 0.86-0.77 (m, 1H), 0.51-
0.42 (m, 2H).

503

58

MeO

(MeOD-ds) & 8.61 (d, 1H), 8.36 (d,
1H), 8.07 (s, 1H), 7.59 (d, 1H), 7.53
(dd, 1H), 7.19 (d, 1 H), 7.13 (dd,
1H), 7.04 (d, 1H), 5.90 (dt, 1H, Jyans
= 15.6 Hz, J = 5.6 Hz), 5.79 (dt, 1H,
Jians = 15.8 Hz, J = 5.9 Hz), 4.61 (s,

503




111-9 H H - CHROCH2- - CH2OCH2- - CHECH - OCH3 - OCH2CHe-
rollidin-1- | 111-10 H H - CHROCH2- - CH2OCH2- - CH=CH-
WOLOTHBCH2- N Et 2 [11-11 H H - OCH2- - CH2 OCH2 - PETZHEL00K/000352
-OCH3 - OCH2CH2-N Et 2 111-12i¢d H - OCH2- - CH2OCH?2-
“CH=CH H -OCH2CH2-N Et 2 111-13 H H - OCH2- - CH2OCH2-
SCHECH -OCH3 - OCHPCHR2-N Et 2 111-14 H H - OCH2CH2-
- QH2OCHI2- - CH=CH H - OCH2CH21 RH)EH®.59 (s,12H1-4.87 | 2H), 4.11
- QOH2CHR2- - CH20CH2- - CHECH- | (gOHR) -4%8HRCHA (2
1111- 16 |H H - CHROCHR- - CHROCHRY 2t ochgé@t 3H)
-AQCH2CHR2-N Et 2 111-17 H H - b&ﬁ@im %h%éémt 2HEARHm,
- JCH3 {OCH2CH2-p rol |i di n- 1- | bH), 2.08 .S 1F$0(WEQK3H2

M aVa'alls) O Ol fa'a Ns) i
_C CH=CH- 3 OCl=D LI')nrnllJrlln

1(1;1 12919 o | EMRGds) ﬁgéﬁ‘&dﬁﬁ %78 (s, | 361
I1idi CH2YCBIB3 (d, GHY, @B L(s, 11086kt
- OCH2 111- - ]

Fdoe & 2k 74 T 1,

- QCH2CH H7 . A1OCHA B)HB-99 (Bt 1H), 5.90-5.823
HH - O !

11)1- 24 i, 22 PR %OZ'HP: 19 s, 24

111- 25 >40961Q§@P+4 mor hol i n- 44

| [ @11 %@ (s, @Q’yﬁem@( 460
hal i n- 4 Eﬁ i
- QCH2CH Et 2] 111-28 H| ik 75@'{2%%4**)
- QH=CH > 1ol i di np121-718Yi] 289 SHHC, Jyue = |
QH2 OCH2- Q:FC/H- . $ [J i, di n-

| 11 CCH2Y j&%%?%%ﬂﬂt heeh | -

er azifn- n” 'N'p -31 H H - CHYBEHZ- J =CHP Bizgh2463 (SH2I)
AQCH3 4-neth “piperazin-1- | 4@,@_106 Hil, 3 OghjZ308
QH2OCHR2- - CHECH F - OCH2CH2(CH2 Wrgﬁnl 'Jc? 649*% 33
H - OLH2OH2- - CHROOH2- - OH=piS: 3 z?gﬂeishwb@e@r?fzﬁﬁl 1-
| | 111{34 H A - OCH2CH2- - CH20EZbiR~ 2.§HafHRH): @3RI 25 (m,
4-mstf|y- I erazin-1- |1 111 H H - CH20CH2-
QC#2- -CH=CH F -OCH2CH2t P %ol lidin-1- | 111-36|H
OB - CH2OCH2- - OHROCHD- - CHEGH H - O0rR G- p
rollidi nqslstatled redibast/ intdnEtdbe s;mgm rferifGAAHE - d f
OCHOCHD é%'np;?ro Tdin 1- 10 111-38 H prounds areo
- 'a('“szocm -CH=CH H - NCH3)CH20H2Et2

1 _'|IA 1
Z

Formula (lll)



111-39 H H - CH2OCH2- - CH2OCH2- - CH=CH - OCH3 - OCH2CH2-
rollidin-1- | 111-40 H H - OCH2CH2- - CH2OCH2- - CH=CH

WO DOABS86dYy CH3 CH2CH2Et2 111-41 H H - OCH2CH2- PCHRGIDNR000352
-CH=CH H -OCH2CH2- OCH3 111-¢#2 H H - OCH2CH2-
- CH20CH2- -CH=CH H - OCH2CH2- SO?Et 111-43 H H
- CH20CH2- - CH2OCH2- - CH=CH H - OCH2CH2- SO?Et 111-44 H
H - CH2 OdigflowingCrpaiiigRs proCht@ig- toHhe ompEeeribedapoygpand by making
2085 dpR&E Ao ditledtionS 2O e/ N3 Ihaterkttnb '&orﬁﬁ&fﬂd@ﬁstéd"ﬁ% Table 2 may
conmpounds |l isted the geonetry about the doubl e bond

ey SHRE Bede- or trans B The position of RL0 and R' may

vary dependi ng on the position of the correspondi ng

5S afnn“uent in the relevant starting material 5 In

an enbodi nent _of the invention the conmpounds are
ofNe he RigRul ¥ (1V): [X{R10) /[Y 2 XI[R" 5 [R"4 X2 2 N
3L 1A g H ( RIOCH.CHR] -Gi:0@khg | fEhERTH BH (1 \)| HI0
Fs%l?ewFHc A s Jﬁl.fq'“gg"afr es- 450N oneg HHescri bed
a I"':.;.-. nl- : szl ¥ I'I’-' = -EO ‘;Cli-:" va| ':lopk‘asf il- nc tn t+than
mm? q._l\.« H 2’ I. 2C|¥2: ) %1 rlo A_L@I.: _U HIIL’.(AL T dcﬁ O CITC
S mE T TR TP $1d 2_2 }!I%ﬁ,ectw o ':.. i=C l_a H:Li I Oéﬁ—e—eﬁmy——. ]
a Mm% D TTH0e] -0k, a0l ECH0:- | ISHECH [--OBHIR [H V- L 1 H
- (W2 QR - H CHB3EERH,- { @iRCifo- A MH=EN- PHH H leHZ-
- OHBOCHIP -| H CH=GH,CHH- H-CH,0- -CH=CH- | H H
-9 H |H -CH,OCH,- | -CH,OCH,- -CH=CH- | -OCH3; | -OCH,CH;-pyrollidin-1-yl
10 |H | H -CH20CH,- | -CH,OCH,- | -CH=CH- | H -OCH,CHy-N(Et),
-1 |H | H -OCH,- -CH,OCHz- | -CH=CH- | -OCH; | -OCH,CH,-N(Et),
12 |H | H -OCH,- -CH,OCHz- | -CH=CH- | H -OCH,CHo-N(Et),
W13 |H | H -OCH,- -CH;OCHz- | -CH=CH- | -OCHj; | -OCH,CH,-N(Et),
14 |H | H -OCH,CH;- | -CH,OCH;- | -CH=CH- | H -OCH2CH,-N(Et),
15 |[H | H -OCH,CH;- | -CH;0CH,- | -CH=CH- | -OCH; | -OCH,CH;-N(Et),
16 |H |H -CH,OCH;- | -CH,OCH,- | -CH=CH- | -OCH; | -OCH,CH,-N(Et),
W17 |H | H -OCH.- -CH,OCHz- | -CH=CH- | -OCH; | -OCH,CH,-pyrollidin-1-y}
18 jH | H -OCH;CHp- | -CH;OCH,- | -CH=CH- | -OCH; | -OCH,CHy-pyrollidin-1-yl
M-19 [H | H -OCH,- -CH,OCH>~ | -CH=CH- | H -OCH,CHy-pyrollidin-1-yl
20 |H | H -OCH,CH,- | -CH,OCH,- | -CH=CH- | H -OCH,CHy-pyrollidin-1-yl
-21 |H | H -OCH,CH,- | -CH,OCHz- | -CH=CH- | F -OCH,CH,-N(Et),
22 | H | CH;3 | -OCH,CH,- | -CH,OCH,- | -CH=CH- | H -OCH,CH,-N(Et),
M-23 |H | H -OCH;CH»- | -CH,OCH,- -CH=CH- | H morpholin-4-yl
24 |H | H -OCH,- -CH,OCHy- | -CH=CH- | H morpholin-4-yl
Mn-25 |H | H -CH,OCH,- | -CH,OCH,- | -CH=CH- | H morpholin-4-yi
26 | H | H -CH,OCH,- | -CH,OCH,- -CH=CH- | -OCH; | morpholin-4-yl
27 |H | H -OCH,CH,- | -CH,OCH2- | -CH=CH- { H -OCHCHCH2-N(Et).
m-28 {H | H -OCHyCH,- | -CHOCH,- | -CH=CH- | F ~-OCH,CH,-pyrollidin-1-yl
29 [H | H -CH,OCH;- | -CH,OCH2- | -CH=CH- | H -OCH;CHzCHz-pyrollidin-
1-yl
H-30 |H | H -CH;OCH,- | -CH,OCH,- | -CH=CH- | H 4-methy-piperazin-1-yl
31 [H | H -CH,0CH,- | -CH,0CHy- [ -CH=CH- | -OCH; | 4-methy-piperazin-1-yl
H-32 | H | H -CH,OCH,- | -CH,OCH,- | -CH=CH- | F -OCH,CH,CH3-pyrollidin-
1-yl
M-33 |H | H -OCH>CH»,- | -CH,OCH,- -CH=CH- | H 4-methy-piperazin-1-yl
M-34 |H |['H -OCH,CH,- | -CH,0CH,- | -CH=CH- [ -OCH; [ 4-methy-piperazin-1-yl
M-35 |H | H -CH,0OCH,- | -CH,OCH,- | -CH=CH- | F -OCH,CH,-pyrollidin-1-yl
-36 | H | CH;3 | -CH,OCH,- | -CH,OCH,- | -CH=CH- | H -OCH,CHy-pyrollidin-1-y}
W37 | H | CH3 | -CH,OCH,- | -CH;OCH,- -CH=CH- | H -OCH>CH,CH2-pyrollidin-
1-yl
M-38 |H | H -CH,OCH»- | -CH,OCH,- | -CH=CH- | H -N(CH5)CH,CH,Et,
-39 |H [ H -CH,OCH,- | -CH,OCH,- | -CH=CH- [ -OCH; | -OCH,CH,-pyrollidin-1-yl
M40 |H | H -QCH,CH,~ | -CH,OCH,- -CH=CH- | -OCH; | -N(CH3)CH,CH,Et,
WM-41 {H | H -OCH;CH,- | -CH,OCH,- | -CH=CH- | H -OCH,CH,-OCH;
H-42 {H | H -OCH,CH»>- | -CH,OCH,~ -CH=CH- | H -OCH,CH,-SOEt
M-43 {H | H -CH,OCH,- | -CH,OCH»>- | -CH=CH- | H -OCH,CH,-SO,Et
il-44 |H | H -CH,0OCH,- | -CH,OCH,- | -CH=CH- | H ~-QCH,CH,-OCHj,




V-3 H H-OCH2- -CH2OCH2- -CH=CH H H 1V-4 HH

- CH2OCH2- - CH2OCH2- - CH=CH -OCH3 H IV-5 H H

WO OOFRSHA2? - CH2OCH2- - CH=CH H - OCH3 | V-6 H HPeTISER06/000352
-CH20CH2- -CH,=CH H -OCH3 |7 H H - OCH2- - CH2OCH2-
-CH=CH -OCH3 H V-8 H H - OCH2CH2- - CH2CH2O- - CH=CH-
HH 1V-9 HH -OCH2CH2- -CH2O- -CH=CH H H IV-10 H H

- of YA ot{he SomPoyide st e oppeitiaboutios Gacicbond opebe s pf trans
- OEHBEHBsifdnmf F2° hng RY rinlzyHaf}QB‘dgndlnmwﬂ%&horﬂsﬂ%ﬁ‘borrespondmg

%“%%%twl%&%{/ 14 HoﬁHzocszCHZ CH2OCH2-
5. CH=CH - OCH3 - OCH2CH2-N Et 2 1V-15 H H - OCH2CH-
oD ARl g

IV-17 H H - CHROCH2- - CH2OCH2- - CHECH - OCH3 - OCH2CH2- N
Et 2 IV-18 H H - OCH2- - CH2 + - CHECH - OCHB
- OCH2CH2- rol | iR 20077/ 058627

7 19 HH - CH2- - CH2OCH2-
yrol lidin-1-y IV-20 HH
H - OCH2CH2- pyrol i di n- 1-yl

-CH=CH -OCH3 - (OCH2
- OCH2- - CH20CH2- - CH=
V-21 HH-OCH2CH2- -
rollidin-1-yi Ig¢¥-22 H/H - OCH2CH2-
-OCH2CH2-N Et 2 |
-CH=CH H - OCH2CH2-

- CH2OCH2- - CH2OB2- - CM=CH FTror i}
H - CH2OCH2- - CH2OCH2- - CH=CH - OCH3™1or phol i n- 4-yl
| V-28 H H - OCH2CH2- - CH2OCFrmuta@¥yCH  H
1o~ OCH2CH2CH2- N(Et) 2 1 V-29 H H - OCH2CH2- - CH2OCH2-
-CH=CH F - OCH2CH2-pyrollidin-1-yl 1V-30 HH
- CH2 OCH2Eollowip @apipgous @rpogpresHto- ISP SHEEARbaulyakol ¢ iadd iy making

1
pzﬂ;pargrl\r{:éﬂod‘f cbltlld\r/\_gétg%'ﬂamﬁ %I?th_e d%%@ﬂ@f' %tmme 3 may
&F—% % hy- pi perazi n-1-vyl

15 Table 3
No R1 Rz x1 xz YA RTUB R11u
V-1 HI|H -OCH,CHz- [ -CH,OCH,- | -CH=CH- | H H
V-2 {H | H -OCH,- -CH,0OCHy- | -CH=CH- | H H
V-3 H | H -OCH,- -CH,OCH,- | -CH=CH- | H H
V4 |H |H -CH,OCH- [ -CH,OCH,- | -CH=CH- | -OCH; | H
IV-§ |H |H -OCH,CHy- [ -CH,OCH,- | -CH=CH- | H -OCH3
IV6 |H |H -OCH,- -CH,OCHy- | -CH=CH- | H -OCHjs
V-7 HI[H -OCH>- -CH,0CH,- | -CH=CH- | -OCHs; |H
V-8 HIH -OCH,CHy- [ -CH,CH,O- | -CH=CH- { H H
V-9 H |H -OCH,CH,- | -CH,0- -CH=CH- | H H
V<10 |H | H -CH20CH;- | -CHyOCH,- | -CH=CH- | -OCH3 | -OCH,CHy-pyrollidin-1-yl
V<11 |H |H -CH,OCH;- [ -CH,OCH,- | -CH=CH- | H ~-OCH,CH,-N(Et),
V12 |[H |H -OCH,- -CH,OCHy- | -CH=CH- | -OCH3 | -OCH,CHo-N(Et).
iV-13 |H | H -OCH;- -CH,OCH,- | -CH=CH- | H -OCH,CH,-N(Et),
iV14 |H | H -OCH.- -CH,OCH,- -CH=CH- | -OCHj3 | -OCH,CH,-N(Et),
V15 |H | H -OCH,CHz- | -CH,OCH,- | -CH=CH- | H -OCH,CHx-N(Et).
IV-16 |H | H -OCH,CH,- | -CH20CH,- | -CH=CH- [ -OCH; [ -OCH.CH.-N(Et),
V17 {H | H -CH,0CH;- | ~-CH,0CH,- | -CH=CH- [ -OCH; | -OCH,CH,-N(Et),
IV-18 |H | H -OCH,- -CH,OCH,- | -CH=CH- | -OCH; | -OCH,CH_-pyrollidin-1-yl




IV-33 HH-CH20CH2- -CH20CH2- -CH=CH F

- OCH2CH2CH2- pyrol lidin 1-

WO 200FRS¥6R2- - CH=CH H 4-neth -

- OCH2CH2- - CH2OCH2- - CH=CH -{@¢H3 4-neth -

i eraz

i n-1-

IV-34 HH -OCH2CH

PCF/SG2086/b00352
erazi n-1-

IV-36 HH -CH20CH2- - CH20CH2- -CH=CH F - OCH2CH2-

rollidin-1- | V-37 HCH3 -CH2QOCH2- - CH2 - -CHCH
H Ve HACHPL | Q10HeGH2n | 1CH20CH2t \/L Pki=EH-quCHeHp @4 Ho-pyrollidin-1-yl
- M2 | H clSH: 1 | & | CHECH- ;g ] -QCHCHy-pyrollidin-1-yl
V2T 4 R o | -OCk H O ~| [CHECH-\T By o - He-pyrofiidin-1-yi
| LIVZ22 T T OCR G Soh0Ce T CHEPHY P = | L BCALGHR(ER,
VIV'-'ZS .IHTIE-Ha =U0 M - | TUrl? b~ | ~LM= = ’l — l_-OC Wl’g
r DU 1-0CHYC [CH,OCHAEIgRECH- OCHi4norphbHnaiT
- -IN TGRS | lgdeb-AZEY £H,00H,4 2] }H=CH-U -morgbblh et -
- OM26H-H H O 2 ,OCN{- 48-aH=EH- IOCH2 orph@HASCH? -
- OM=2CH-H K H OCISMePCHSOXFOCHLY - 4CHACH |-Qad pholin-4-yi
- OMEe JH L.CHot | €GFDCHIo . EGPEEH- | N/. 46 [IHOEHCH.CHo-N(EL),
- .| H 68 | (Ghs@EHz 1yl -CH=EB-b . ooHzO@HCH-pyrgligin-1-yi
of Vi¥le| & dith olifieOTHzs { &dPHE gedHEEPY| Rbout fﬁézcyb%?ogo"'dm'
bBRyesT YE T ICHO0H, TLCROCR,- TIRCHEERY 1 UTT Ul4-meky)-pipetazin-1-yl
(Ly-328YH Y| SHGERI TTOCHIOCH O T [BICE] DIOCBL, (4 Rethy-piperazin-1-yl
C PEABS[PNTH NY-CFOKT 1| TAFEOTHS N | (GHECHE| Evant [ -9CaJCH,GHg-pyrollidin-
materijal .| 5 In anot her enbodi rent of | the ijmMwéntion the
cp u Har ¢-QiiH:¢ithe | f@1-A0HA ( \DH=CH{ X1 |5-nyethyspipp@zineg-yl
RLV-38 [H [ | | OCHEHy R1OGN0CHR \-GH=EH5| -OCHs , |fiynethyepiperagigy!-yi
20NABbok g 37 brS r -CHFEHELF | o [ QCHCHp-Aycallidin-1-y1
V=37 _|'H 1°CH, | -CH = = - H- TR - | -BCH,CH-pyfoliidin-1-yl
PR ST, $-CH G S Soribens T PESh=BHOTR &Nt -%EHJ@]F‘@Z ‘I'gg:gyrollidin-
1-yl
V-390 |H [H [-CH,OCH,- | -CH,0CH,- | -CH=CH- | H -N({CH;)CH,CH,Et,
IV40 |H |H |-CH,OCH,- | -CH,OCH,- [-CH=CH- [-OCH, [ -OCH,CH,-pyrollidin-1-yl
IV-41 |H |H | -OCH.CH,- | -CH,OCHp~ [ -CH=CH- | -OCH; [ -N(CH3)CH,CH:Et,
IV-42 |H |H | -OCH,CH;- | -CH,0CH.- | -CH=CH- | H -OCH,CH,-OCH;
V{43 {H |H | -OCH,CH,- | -CH,OCH,- | -CH=CH- | H -OCH,CH,-SO,Et
W44 [H |H |-CH,OCH,- | -CH,OCH,- |-CH=CH- | H -OCH,CH,-SO;Et
IV-46 |H |H [-CH,0CH,- |-CH,OCH,- [-CH=CH- | H -OCH,CH,-OCH;

A In each of the compounds listed the geometry about the double bond may be cis or trans
B The position of R and R" may vary depending on the position of the corresponding

substituent in the relevant starting material.

In another embodiment of the invention the compounds are of the formula (V).
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appropriate nodifications to the starting materials
the conpounds listed in Table 4 may

waapessé2No R R X X14 Y Rut$ R

RO TR

H V-8

HH -

OCH2CH2
oCH2CH2- -CH2O- -CH=CH H H V-10 HH

Its

CFﬂﬂEHrIZ CH2G3H2 - CH=CH - OCH3

al so

be made.

V-1 H H PCXISR1062600352

-CH2O0CH2- -CH=CH H H V-2 H Hg- OCH2- - CH20OCH2-

-CH=CH HH V-3 HH -0OCH2- -CH20OCH2- CH:CH-HH V-4

HH-CH20CH2- -CH20CH2- -CH=CH -OCH3 H V-5

- OCH2 CHoEolowipp @nalpaoUs @resesiyres-fo. {eiqges Qﬂserlquwbotmzd by making

Céﬁﬁfa‘rlate médifesldns It th@tﬁtmg\'fngteﬂ"élﬁhe %&undmmable 4 may
-CH2CH2O- -CH=CH H

aVa llaVallal 1 \L 4 1111 - | L0110 LD ORLLID
- ORTIRFT G XI —eh1r= 'xyi v 15 Ym T ~ :un::l;m:)um
- U+ H i OPRBHER,IN %HZéCN{- T2t 2T B
- Or2CH-H -[OCHS -6GHHZ CHEMOER,) 2| -Ch=CH- H -4 -
- OA3OCH2 -| H CliHatih,- H { PR CHR - N[GH=CB- | ¥- 14 [fi H - OCHZ-
- QHAOOH? -] H CiH=CEPCHOCHH008H? CHEH=REEL YO2H: V-H5 H H
- Offp - | H CHoQGHLOH,- | eGibOeH,- H| -GheepCHR - N( Ht-POHs V- 16 H
H%g- i CH2 | -CHellbey | -Gh=0H- | ko qiOCRy Ft ) 2
VR H I s oGl g = | =t |08 Hogrp o N
L2 INLVL AR - “-Ck ] CRRCH A H ™~
2 I o6 =0 e CTGHECASTH o
- B ORZ -y T OlaH,8Em: 1= 2ocprz- Y CH=0H" He0AT 140CHHebirdlidin-1-y1
- VLU H - W‘LS-CHQM:%UVCFQMCIQH THHECA= YR V-|20CH -N(Et),
- DGHR - | H i OUHRGH,- CHE (B #H,0€H - OCFEHEEH- pyooelL T -GCRCH:-MIET),
Vi Y13 H HH |-HOCHAWGHR~ - CHOHROBR2- | CHi=CHE | Hi -OCH,CHz-N(E),
e Idlr gEPGHE n- 1 -GH.0CNE- 2 D -GHi=gH- (QgPiCH2OCH -
Qs HgH ~p Hany E6rH20CNe- 23 -Gii=BHR | H ol cABH:CHa-N(Et),
B % H ~LQGH,CHly- 1 AHQ0KH, | GH=CH- | \OChly uog::zCHrN Et),
Y te e | H 2 -CHDCH,- | LELOCH,- || *CH=CR- | -DCH, aGHerN(EY
- B SR T Oriadeee g T =B HO [0 poch Erepyriid-Ty1
- B =1/ Qi OCEECH, Ci e, OCH PO FRIRECHIT] 250K, | -®CAEHpoyrblidin-1-yl
- OAZO0HE -| 1 CHASH, - W@iRL0EH,- H| TH=BAD| AN~ 4- [Y'OCH, Byratidin-1-yl
- OR20C0H2 -| H CIHAS0ERRH,- | (B#;CBH,- - CADI POl 1 NO8HYOH,-pWel ibth-1-yl
H| W22 QaiH2 BH2 4 -OGRAAMCHICH,OClHi= CiH-CHACHOUH2 CH2|CBIRHIGHEN)ED),
VY83 H WY | GHe QG CH,- - =CH- | B -OCH,CH,-N(Et),
- aeb a4 o r9GHIEHe 1-GH20CH,- | -CH=CH- | H morpholin-4-yl
25 TH ["H T7-OCH»  [-CH,OCH,- |-CH=CH- | H morpholin-4-yl
V26 |H | H -CH,0CH,- | -CH,OCH,- -CH=CH- | H morpholin-4-yl
V-27 |H |H -CH,OCH,- { -CH,OCH,- -CH=CH- | -OCH; { morpholin-4-yl
V28 [H |H -OCH,CH,- [ -CH,OCH,- | -CH=CH- | H -OCH,CH,CH,-N(Et),
V-29 |H |H -OCH,CH,- | -CH,OCH,- | -CH=CH- | F -OCH,CH,-pyrollidin-1-yl
V30 [H |H <CH,OCH;- | -CH,0CH,- | -CH=CH- | H -OCH,CH,CHy-pyrollidin-
1-yl
V-31 |H | H -CH,OCH,- | -CH,OCH,- | -CH=CH- | H 4-methy-piperazin-1-yl
V-32 |H | H -CH,0CH,- | -CH,OCH,- -CH=CH- | -OCH; | 4-methy-piperazin-1-yl
V33 |H | H -CH,OCH,- | -CH,OCH,- | -CH=CH- | F -OCH,CH,CHa-pyrollidin-
1-yl
V-34 |H |H -OCH,CHp- [ -CH,OCH,- | -CH=CH- [ H 4-methy-piperazin-1-yl
V-35 fH | H ~OCHz;CHy- | -CH,OCH,- | -CH=CH- | -OCH; | 4-methy-piperazin-1-y
V-36 {H | H -CH,OCH,- | -CH,OCH,- [ -CH=CH- | F ~OCH,CH,-pyrollidin-1-yl
V-37 | H | CH3 [ -CH,OCH,- | -CH,0CH,- | -CH=CH- | H -OCH>CH,-pyrollidin-1-yl
V-38 | H | CH; | -CH,OCH,- | -CH,OCHz- | -CH=CH- [ H -OCH,CH,CH,-pyrollidin-
1-yl
V-39 [H |H -CH,OCH,- | -CH,OCHy- | -CH=CH- | H -N(CH3)CH,CH,Et,
V-40 {H |H -CHOCH,- | -CH;OCHy- [ -CH=CH- | -OCH; | -OCH,CH,-pyrollidin-1-yl
V-41 |H |H ~-OCH,CH,- [ -CH,OCHz- | -CH=CH- | -OCH; | -N(CH3)CH,CH,Et,
V42 |H [H | -OCH,CHy- | -CH,OCH,- | -CH=CH- | H -QCH,CH,-OCH,
V43 [H [H -OCH,CH,- | -CH,OCH,- | -CH=CH- | H -OCH,CH,-SO,Et
V-44 |H | H -CH,0CH,- | -CH,OCH,- | -CH=CH- | H -OCH,CH,-SO,Et
V-46 |H |H -CH,0CH,- | -CH,OCH,- | -CH=CH- | H -OCH,CH,-OCHj3




V-30 H H - CH20CH2- - CH20CH2- -CH=CH H
- OCH2CH2CH2- pyrol lidin 1-yl  V-31 H H - CH20CH2-

WO aH2Q88627 - CH=CH H 4- net hy- pi perazi n-1-yl  \VPGRSGR066/000352
4- et hy- pi perazin-1-yl V-33 H H -CH20CH2- - CH20OCH2-
-CH=CH F -OCH2CH2CH2-pyrollidin 1- | V-34 HH
- of t ppnds i epnefryabpyt the douple Hondymay by cis or trans
V- 38hepepit Hgnd R -depenqing-pn thexppsition. ¢idien carrepponding
er agstitudnt il the Mlevantlstakling Gdk@eIH2- - CH2OCH2- - CH=CH F
", OCH2CH2- roliidin-1- 1 V-37 H CH3 - CH2OCH2-

-CH2OCH2- - CH=CH H -OCH2CH2- roliidin-1- 1 V-38 H

5CH3 - CH20@h2ther-eGiHaM@eR-of thElitwEhtionlthe compounds are of the formula (VI):
- OCH2CH2CH2- pyrol lidin 1-1 V-39 H H - CH20CH2-

-CH20CH2- -CH=CH H -N CH3 CH2CH2Et2 V-40 HH

rollidin-1- 1| %MH}

-OCH3 -N CH3 CH2CH2H( B
-CH=CH H -OCH2C 2-

or trans B The posl/tion
dependi ng on th?ﬁ 0S| 0
substituent in the rel evant arti 51n

anot her enbodi nent of the invention the conpounds are

of the formula (VI):

R2
10

X1 @remdVd 1 2 v 55 3 4 X2

Following analogous procedures to the ones described above and by making
appropriate modifications to the starting materials the compounds listed in Table 5 may
also be made.

Table 5

15

, No R1 RA x1 Xz YA R'l UB R1 k1<)

Vi1 H |H -OCH,CH,- | -CH,0OCH,- -CH=CH- | H H
Vi-2 H |H -OCH,- -CH,0OCH;- -CH=CH- | H H
VI-3 H |H -OCH,- -CH,OCH,- -CH=CH- | H H
Vi4 |H |H -CH,OCH,- | -CH,OCH,- -CH=CH- | -OCH; | H
VI-5 |H [H -OCH,CH,- | -CH,OCH-~ -CH=CH- | H -OCHas
VI6 |H [H -OCH,- -CH,OCH,- -CH=CH- | H -OCHj3
VI-7 H([H -OCH.- -CH;OCH- | -CH=CH- | -OCH; | H
VI-8 H |H -OCH,CHz- | -CH,CH,0- | -CH=CH- | H H
Vi-9 H |H -OCH,CH,- | -CH,0- -CH=CH- | H H
VI-10 {H [H -CH,OCH,- | -CH,OCH,- -CH=CH- | -OCH;3 | -OCH3CH,-pyrollidin-1-yl
Vi“11 |H | H -CH;0CH,- | -CH,OCH- -CH=CH- | H -OCH,CH,-N(Et),
VI12 [H | H -OCH,- -CH,0OCH;- -CH=CH- | -OCH; | -OCH;CH,-N(Et),
VI3 |H | H -OCH,- -CH,0OCH;- -CH=CH- | H -OCH,CH,-N(Et),
Vi-14 | H |H -OCH,- -CH,OCH,- -CH=CH- | -OCH; | -OCH,CH,-N(Et),
VI-15 {H | H -OCH,CH,- | -CH,OCH,- -CH=CH- | H -OCH,CH>-N(Et),
VIi-16 |H | H -OCH,CH»- | -CH,OCH,- -CH=CH- | -OCH3 | -OCH,CH,-N(Et),
VI117 |H [H -CH;OCH,- | -CH,OCH-- -CH=CH- | -OCH; | -OCH,CH,-N(Et),
VI-18 |H [ H -OCH,- -CH,OCH,- -CH=CH- | -OCH3 | -OCH,CH,-pyrollidin-1-y}
VI-19 |H [H -OCH,CH,- | -CH,OCH,- -CH=CH- | -OCH3 | -OCH,CH,-pyrallidin-1-yl
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al so be made.

Table 5 15 No RWX XY Ruts R VI-1

Rl1 No N6 511-(R11)0 H Formula (VI) 10

appropriate nodificati onBCT/8G2006000352
starting materials the conpounds listed in Table 5 may

H

- OCH2CH?- - CHROCHR2- -CH=CH- HH VM -2 HH -QCH2-
- H ~eO8H- 1y -CHAPCHy- H=gth b _ ~iyREHsHe-pyrollidin-1-yl
21,1 H | H | sQCH,CHor '-g%%ﬁ H=ClHi LYy 1 | -OCF -pyrollldm- -yl
i H T H L -OCHCH, - 2 [oGH=CH T 7 | | =OCHGHr-NIED),
- O, .00, e b 0kn, — IGPEbHE [~ O CHEr O et
VivigdH di HOCHSHL TR OCH,TOR=CIH | [CTS | mWBrphélintd-yi
- OOHE- | H T2 OCIdEH,— CHE@#,0€ B-CH=CM] } 8 H H mdeSobliadH2-
- DH26H20-| HCHECHOCH,H| -OH.0GH,H HCHEOR2|OMH2- - |@hd2iBelin-4-yi
- H HHH VACHIOCH |H-CHaPRIGCHD-CH=CIHP|CO0EMs  |-n@irphGtiA4-yi
- -MTiED CHECH Gt | (ffHAOGH:- | | -OWFCHA | By H - |CPOIMCHICH-N(EL),
-8 [ H A fQSH,CHor | SMa0@H . NOHFCH- M . 12 |1IHOEHChypyeellidin-1-yl
- DB ] ™ B RSO p PRI H o\ O3S CPeHzpyolian-
- @ﬁﬁi- H YR OLIBEL OCHA T 3,06, OHCHSCH [H E 4 4-nidthy-piberaziti-yi
- R U2 >OCHA (G, 0CRCHB-CHESHIZICOEHN [Bl methy-pipbrazim 1-yl
H W33 QOH2 B2 | -GHUBEHICIHGH, 0 €= CHCHECHOGHZ CHZ--BCECHLL H-pyroflidin-
V-16 H H - OCH2CH2- 1 CH2OCH2- | - CH=CH - OCH3I-y OCH2CH2- N
ELVI4 NH (17 [+OGHGHap () (HROCH,CHP QHFPH- | IoH=CH4-madigtaBerazin-1-yl
] aHb Xt -OSHefHz §-GH,Q0HCHEH=C Hp - | 4-mgthyepinerazin-1-yl
) Ftibs oL OH0CH T-6H0GH,- | | -CHFCHg| iy %@pyrolhdln- Vi
VST LT _H;, I-:_C):]gom‘llzak\tﬂzloa;‘g Z,SIQ.EIECIEF-S ll-lI d. . @rollldm- -yl
2007?‘&?562%33 /zC 05'6%/?-68 CH=CH-"T H C-JﬁHg'CHz 2-pyrollidin
VI-39 |H |[H | -CH,OCH.- -CHzOCHz- -CH=CH- | H -N(CH3)CH,CHZEt,
VI-40 [H [H | -CH,OCH,- | -CH,OCHy,- | -CH=CH- | -OCH, | “OCH,CHg-pyrollidin-1-yl
VI-41 |H [H | -OCH,CHy- | -CH,OCHy- | -CH=CH- | -OCH; | -N(CH3)CH,CH.Et,
VI42 |H [H_ | -OCH,CHy- | -CH,OCH»- | -CH=CH- | H -~OCH,CHZ-OCH
VI-43 |H [H | -OCH,CHy,- | -CH,OCH,- | -CH=CH- | H -OCH,CH,-SO,Et
Vi-44 |H [H | -CH,OCHy | -CH,OCH,- | -CH=CH- | H -OCH,CH,-SO,Et
VI-46 |H [H | -CH,OCH,- | -CH,OCH,- | -CH=CH- | H ~OCH,CH,-OCHs

*1n each of the compounds listed the geometry about the double bond may be cis or trans
® The position of R™ and R" may vary depending on the position of the corresponding

substituent in the relevant starting material.

In another embodiment of the invention the compounds are of the formula (VI1):

Formula (VII)




110 VI-20 H H - OCCH2- -CH20CH2- -CH=CH H

- OCH2CH2- pyrol i di n-1-yl

VI-21 HH -OCH2CH2-

WO Q2027 - CH=CH H - OCH2CH2- pyr ol | i di n-1-yl POA/S@RBOE000352
H - OCH2CH2- - CH2OCH2- - CHECH- 1 - OCH2CH2-N Et 2 VI - 23
H CH3 - OCH2CH2- - CH2OCH2- - CHECH H - OCH2CH2- N Et) 2
VI-24 H H - OCH2CH2- - CH2OCH2- - CHECH H nor
VI - 25 H Eplogepznalogous pragedureia-thpones Aescp

Vi agpﬁoﬂﬂa{é m%mﬁg'tot

VI -

holin-4-yl
aheve apg by making

!@%mate@l?@@‘co*ﬂpﬂ@fdﬁmﬁbé fir Tabld 6 may
I2 CH2 - -CH=CH - QOCH3
ﬁ‘ﬁB?f"ﬁ‘?tyl VI 28 H H - OCH2CH2- - CH2OCH2- - CH=CH-

H OCH2CH2CH2-N Et 2 VI-29 H H - OCH2CH2- - CH2OCH2-

5T Bty

F - OCH2CH2- pyrol i di n- 1-yl

VI-30 HH

- CH2O0CH2- - CH=CH H - OCH2CH2CH2- pyr ol I i di n-

1-yl VI-31 HH-CHO0CH2- -CH20CH2- -CH=CH H
ATRBUNY-RO[ @FeT Ak N- 1- YT x? V=32 HivH - CHIRQEHZ- T RCHZOCHZ-
- CH=CH-| '-|IOCH3 | 4- net hy-{pi perazin-1-yl [(VI-33|H H
- 12+ | H CH2 COHRCH,- CHEHRPEHF  -| GBHH®BH2 6H2- pyHol | i di n
14 V-2\/| [ HRAH H 1 -O@hEHD CHFCHOCHP OCPH=CHOHCH.  HHA- net h -
i dzildihH | | -QFHas W-GllOehe q=pH=CHomblocke L Ho cH=CHL
- M | -GHQCH 1| -OHOCH,-  \-CHrCH ) | rOCH b~ 1o
g & h@cgf—”?—' \*%%%thﬁ' uggfh" f J'jl- H g7 H
P " T~ o 2 22 3 1 - = 1 A1 1A - 3
117 S TiZ = é?ﬁuu"t ~CH,OCHM T -CH= - |H
roviigal|n 14 -OCH,08,- H-CHIGH; (EHECH- {HicUHY- - U0
H{ VIDEH CHACH? { p@CHER - dreH.B- T VI-eBEHH|H - CHPAECH?-
- CMIMOCHIH | H CHe GBH,06H- N-CHHRCKEH2 (CHHECRH- | VOGHEO | HPAH,CH;-pyrollidin-1-
- CHPOCHR-| - cHROCHD- - QHECH - QGHR - OCHRCHD- | W
roMHIg A | | -GR0GR,- |-Gl O ihe b qipH=CH bl | -O Et)
- ol 2 |\ e o £+ 9 -CRyOCH ~CH= Qs | - te
V=13 1R A Q0 — 1~CHy )“Hz'y.'f,' CHECH=LHY | -OC N(ED),
"M “W A Z- 15006 2~ [NCH,OCH," 2 SCHECHY Y -GCH:~ | -OCH,CHzN(Et),
- G| i/ OCH CROA EEH,00h - 44 -CHatH- P=0CH,GH,-N(E1),
- OB HidH | H CHFUbEH.EH- Lﬂ:ﬂ-t’,thz-S( = 46cHd H-00HRHINE),
- CMA-DCHXH | H CHE GEH,0E8H- CER- OTQRBHEEH: | -@CH3n | et3hCHHN(EL),
thé"l-d&)r'p'buhds l-PEH.ed th@"z@@bﬁet r-QH¥tbo U tOCHhe | i hb-pyrotlidin-1-
bond Vi cils or trans __e _The positilon of I #10 and R
ma)\/ﬁ'\}%\r i d'éper dPHECER | HEORBsI ¢ BRRY QM. | -OCHCHzpyrollidin-1-
q H H " 1 Ak B d yl i 1
CoOVhiZg —Setipstrusborn teRE YRt St LETN S yromdin1-
mat eri gl . Vi
ViI-21 [H|H -OCH;CH,- |-CH,OCH,- | -CH=CH- | H -OCH,CH_-pyroliidin-1-
: vl
Vii-22 |H[H -OCH,CH,- | -CH,OCH,- |-CH=CH- | F -OCH,CH,-N(Et),
VII-23 [H [ CH; | -OCH,CH,- [-CH,OCH,- [ -CH=CH- | H -OCH,CH,-N(Et),
Vil-24 [H|H -OCH,CH,- | -CH,OCH,- | -CH=CH- | H morpholin-4-yl
Vil-25 |H|H -OCH,- -CH,OCH,- | -CH=CH- | H morpholin-4-yl
Vii-26 | H | H -CH,0CH,- | -CH,OCH,- | -CH=CH- | H morpholin-4-yl
Vil27 [H[H -CH;0CHz- | -CH,OCH,- | -CH=CH- | -OCH3 | morpholin-4-yl
Vii-28 |H|H -OCH,CH,- | -CH,OCH,- | -CH=CH- | H.. -OCH,CH,CH2-N(Et);
ViI-29 |H|H -OCH;CH- | -CH,OCH,- |-CH=CH- | F"- -OCH;CH,-pyrollidin-1-
Vi
VII-30 |[H|H -CH;0CH,- | -CH,OCH,- | -CH=CH- | H -OCH,CH,CHo-
pyroilidin-1-yi
ViIl-31 [H[H -CH,OCH,- | -CH,OCH,- | -CH=CH- [H 4-methy-piperazin-1-yl
Vil-32 |H|H -CH,OCH,- | -CH,OCH,- | -CH=CH- | -OCH5 | 4-methy-piperazin-1-yl
VII-33 [H|H -CH,OCH- | -CH,OCH,- |-CH=CH- | F -OCH,CH,CHo-
‘ byrollidin-1-yl
VIi-34 [H[H -OCH,CH,- | -CH,0CH,- | -CH=CH- | H 4-methy-piperazin-1-yl
VII-35 |H| H -QCH,CH,- | -CH,OCH,- -CH=CH- [ -OCH3 | 4-methy-piperazin-1-yl
Vii-36 |H|H -CH,0CH,- | -CH,OCH,- |-CH=CH- | F ~OCH,CH,-pyrollidin-1-
yl




5 I n anot her enbodi nent of the invention the conpounds

are of the formula (VIl): q(R12_ X1 Y X2 R2 3 2 4/
WORL00058687 5 (R11)O H Fornmula (VI1) 10 WO 2000¢DSGBRF000352
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de‘I ations to t tarting materials the conpounds

| | &4 | iFn Crabl é*@o%y -GikQefzhe | f@FEH- SHTabl e-OéHz%‘z Wf?-’é'd'n'1‘
X D\ AV I cl)_l H |l ocHcH2 CHROCH? r*l_llﬁl-m_ CH
ﬁf'- s s o o L VR B

- Gy [P OO H, oS titm,oeiL— Yidr=tni| i = CHAN@RRICH,CH.EL

- Wﬁr H @r,ocHAREHOCHL T 1 CcHacH 1 18Ry H>CH,-pyrollidin-1-

eC
CHF

- BH20CH2-| -CHECH H -OCH3 VI 146 H H 1 OCH2-| v CH2OCH2-
OCl

- OHEOH HHH HIOCHeCH,- 7 -OHGCHOCHCH=CBH? OCHR - | -N(CHitsICH.CHLEt,
- A2 HH KA | - 8-Q¢HLHONGHEPEH,- - CREHEAHOL H- CHECICHGHAOCH;
VI3 yH H oo f98hhCHe: 4Ge@CHoopp (§li=CH iH\/1 | - 19 CHeGl.-SOLEL
) % H o vh FQEZECHz qGHEQEH2- ~heleH=CH- | H "~ OCH,CH,-SO,Et
- T B Pi-;’l ot :?Fdl iC"lHl- J:qj-{;ocv"-:lzi :JMJ.C |=: H- 5 P-ocHZ "QCHZCHTOCHS
G‘B%ﬁch th ndsllistéde é\l’y%bo@ theolublé Bord r'ﬁ'ay Kddi¥or trans
K& hBsition nd-FOCH3y v GEHdidYy &l the poéﬂdn‘&iihé'bdﬂespondmg

i CRE G o G o e - P

BIOLOGICAL TESTING

1. In vitro kinase activity assay
The recombinant enzymes (CDK2/CyclinA, FLT3, JAK2 and JAK2 V617F) were
10  purchased from Invitrogen (Cat # PV3267, 3182, 4210 and 4347 respectively). All assays
were carried out in 384-well white microtiter plates using the PKLight assay system from
Cambrex (East Rutherford, New Jersey). This assay platform is essentially a
luminometric assay for the detection of ATP in the reaction using a luciferase-coupled
reaction. For CDK2/Cyclin A assay, the reaction mixture consisted of the following
15 components in 25 pL assay buffer (50 mM Hepes pH 7.5, 10 mM MgClz, 5 mM MnCla, 5
mM BGP, 1 mM DTT, 0.1 mM sodium orthovanadate), 1.4 pg/mL of CDK2/Cyclin A
complex, 0.5 uM of RbING substrate (Invitrogen, Cat # PV2939) and 0.5 uM of ATP. The
compounds were tested at 8 concentrations prepared from 4-fold serial dilution starting at
10 pM. The reaction was incubated at room temperature for 2 hr. 13 pL of PKLight ATP
20 detection reagent was added and the reaction was incubated for 10 min. Luminescence
signals were detected on a multi-label plate reader (Victor® V 1420, Perkin-Elmer). The
other kinase assays were identical ei‘écept for the following differences in reagents. For
FLT3 assays, the reaction contained 2.0 pg/mL FLT3 enzyme, 5 uM of poly(Glu,Tyr)
substrate (Sigma, Cat # P0275) and 4 uM of ATP. For JAK2 assays, the reaction
25 contained 0.6 pg/mL of JAK2 enzyme, 2 uM of poly(Glu,Ala,Tyr) substrate (Sigma, Cat #
P3899) and 0.2 uM of ATP. For JAK2 V617F mutant assays, the reaction contained 8.0
pg/mL of JAK2 mutant enzyme, 2 uM of poly(Glu,Ala, Tyr) substrate (Sigma, Cat # P3899)
and 0.2 uM of ATP. The analytical software, Prism 4.0 (GraphPad Software Pte Ltd) was



VI1-15 H H - OCH2CH2- - CH2OCH2- - CH=CH H - OCH2CH2- N Et
2 VII-16 HH-0OCH2CH2- - CH20CH2- - CH=CH - OCH3

WO aHAsHe2? N Et 2 VII-17 H H - CH20CH2- - CH2 OCHET/SG2006/000352

-CH=CH - OCH3 - OCH2CH2-N Et 2;;3VI1-18 H H - OCH2-

- CH2OCH2- - CH=CH - OCH3 - OCH2CH2- pyrol i din-1 yl

VI1-19 H H - OCH2CH2- - CH2OCH2- - CH=CH - OCH3
oe,vrffzicqngepyrratﬂ |Gsdlvalugs. fropp the gate0 1€k Hp dekined-as. (piromgeptration of

nc‘]"re‘qm%*’/p%@hlbh e lﬂ'ralse eb{éme\gdl\mgl I8, Hdata are shown in

(I_FI—%CI—%F CH2-pyrol 1 din-1 |

EES Y 'PW CI:HZCHZ CHZOCHZ -CH=CH F - OCH2CH2- N Et

2 VI1-23 H CH3 - OCH2CH2- - CH2OCH2- CH:CH- H

57 CTaRlE 7 o inatk 0 e SR S0 Gocon.

10

-CH=CH Hnor holin-4- yl WVII-26 HH -CH2OCH2-
- CHOOdund - CH=CPK2 H nor FR®3 i n{4- JAK2VI ||- 2 AK2H
- CH2OBeR- - CH2OCH2- {CH=CH - OCH3 nor hol VA1 |
VIL-28 HH | OCHCHR2- |- CH2OCH2{ - CH=CH |H"' mutant
-OBH2CH2CHR2E N B2 VI -9 H H - OS2CH2- - Y2 OCHR-
- CyECHF | - OCHZCHRZA pyT ol Tainm=—1 3 Vi —=3§7H H
- CHROCHR2- - CH2OCHR- 1 CHECH Hl- OCHRCHR2GHR- rollildi n-1
VI1231 H H } cH2tCH?- | - cHPtcHR{ - CHEfCH |H 4ttet h |-

I VIT+32 HH ++C-§I—|2 UHZ - 4 4 CHZ +++ CFHCH-
_OCLR A4 et i erai |n 1 \I!! 33 H l_l (‘l—l’)(’Y‘LD_

booe et Floaboodn v a1 il o34 1

H{ 4®OCH2CH2- | - CHAOCH2{ -GH=sCH {H 4++eth |- | +erazi|ln-1- |
V55 35—H-H--66HREHR——EHROeHR—EHECH——O5tB—4—et h -
i |[&fazin-1-11 VI-3-6 - HH-CH - o &CHe-

- CRECH F - DOH2GH2- pyr ol t4*di n{l - %+ WD|2007#058427
PET4 SC20061 POOSE2— 12V 37HCcH3—cHpochR

- CEPQCH?- - CHECH H { QCHPCHR- pyrol i din-1-

33 + +++ +4+ NT
36 ++ +4+ +++ NT
38 + +++ ot NT
40 + 4+ +++ NT
46 ++ +++ +++ NT
48 + +++ +++ NT
50 + ' +++ e NT
52 + ++4+ +++ NT
53 ++ ++ +4+ NT
55 + +++ +++ NT

56 .t o+ +++ NT

NT = not tested
ICs0<10M +++
1uM<ICs<5uM ++
ICsp>5pM +



yl

WO 208827 - CH=CH H -N CH3 CH2CH2Et2 VI | -40 PCESG2006/000352

VI1-38 H CH3 -CH20CH2- - CH2OCH2- -CH=CH H
- OCH2CH2CH2 rol l'idin-1-

VI1-39 HH -CH20CH2Z-

- CH20CH2- - CH2OCH2- - CH=CH - QgH3

- OCH2CH2- pyrol lidin-1 |

VII-41 HH - OCH2CH2-

- CH2OCH2- - CHECH- - OCH3 -N CH3 CH2CH2Et2 WVII1-42 H H
- ogHecHpelllinefpOCH2- - CH=ECH H - OCH2CH2-OCH3 VI 1-43 H

H - OCH2CH2- - CH2OCH2- - CHECH H - OCH2CH2- SOREt VI | - 44
H H - opocHD- - SORE
VI HJ%G' HNgs usegss “d'emmaf'zeﬁﬁ%%&mw oCH3
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signals were detected on a nulti-Ilabel plate reader

( \[30t or 2CE(II %4%% rﬁrﬁ%#&.@?{ Eéeg? %r de;”?ﬁ'nna? BF F)F G}é‘h\ﬁlﬁe%

assays wer cal
di f f er endessbiplpgieab gifjeary of thﬁwentlmwgs deymenptated haethe following assay.

r emHaﬁncéﬁ@é}t @éllnﬁ@szHﬁbOchme Fjelcld 88 A%AR: call Mhé)f Colo205 (colon
%qgcal’ﬁiagm% /SQELI{H%)S A—@.SZ e(g%ﬁ%ﬁ@ﬁ'a ce?l Ime% and civ1V4 ﬁM acute
myeloud leukemia cell line) were obtained from ATCC. They were cultivated in the media
according to the ATCC work instructions. Colo205 cells were seeded in 96-wells plate at
HEL92.1.7 and MV4-11 cells \iQere seeded at 6000 cells per well
while HL60 cells were seeded at 8000 cells per well in 96 well plate. The plates were

5000 cells per well.
15 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
S?Iution Cell Proliferation Assay from Promega (Madison Vyisconsin). Dose response
curves were plotted to determine Glgo values for the compounds using XL-fit (ID Business
Solution, Emeryville, CA). Glsp is defined as the concentration of compound required for

20  50% inhibition of cell growth. The compounds of this invention inhibited cell proliferation



w@:2@7/88860f ATP. For

5

25 contained 0.6 g/nL of JAK2 enzyne, 2 gM of
poly(d u, Al a, Tyr) substrate (Sigm, Cat

and

fromthe data.
conpound required for

2 gM of ATP. The anal

JAK2 V617t°

yti

cal

# P3899) and

mut ant assays, PCTI8G2006/000352
reaction contained 8.0 g/nL pf JAK2 nutant enzyne, 2

M of poI y(4d u, Ala, Tyr) substrate (Sigma, Cat # P3899)
Prism4.0

( Gfsaﬁ}?pygdn Eahle QhplawpiThe ggtayndwgged\y@t Q‘@O:pmglggig-pf this invention are
PCdiBEAARSINRBIOEDE tundoliBcalisshih.o generate | C50 val ues

sof t war e,

I C50 is defined as the concentrati on of
50% i nhi biti on of kinase enzyne

acTabletdy- Céll-basatbppraliferaticinassayi Gls dathl e 7 bel ow. 5

Table 7 -

In vitro kinase activity assay |C50 data

Conpound CDK2 FLT3 JAK2 JAK2 No. V617F nmutant 6 +++
++ +++ NI | 7 HLeo++ + Nolo208 +HEEB2.147+1 +WMW4-1H4 H +++
+#6 +++ 15| ++ #H+ +i+ +++ 1D + MF+ 1+ +INT 20 |+ +++
g+ 29—ttt - 32—+t ——NF—33 +++
Het NT 36 f+ 44+ ++r NT ' 38 § +++ +++|[NT_ 40 + H++
+HE NT 46 p+ 4+ ++fr NT++48 + +++++++|NT 450 + H++
+1?Tm-_'54 T T g T 1T NT +§3 + -r-r_;r++-r-r-r NT +\%¥ +=—h++
+ NT_ 56 H+ +++ ++p NT

15 4+ ++ ++ +++

19 +++ +++ +++ +++

20 4 + + +++

29 +++ NT ++ +++

32 +++4 NT ++ +++

33 ++ NT ++ +++

36 +4+4+ NT ++ +++

38 +4++ NT ++ +++

40 +++ NT ++4+ +++

46 4+ NT ++ +++

48 +++ +++ +4++ + 4+t

50 +++ NT ++ +++

52 +++ NT +4+ +++

53 +++ NT ++ +++

55 ++ NT ++ +++

56 +++ NT ++ et

NT = not tested

Glso<1uM +++
1”M<G|5055]J.M ++
10 Gls>5uM +

In vivo antineoplastic (or anti-tumour) effect:
The efficacy of the compounds' of the invention can then be determined using in
15 vivo animal xenograft studies. The animal xenograft model is one of the most commonly

used in vivo cancer models.



NT = not tested | C50<1j M +++ 10 1Ml C50<5. M ++
| C50>5. M + WD 2007/ 058627 PCT/ S&Q006/ 000352 114 2.

wa@zdolz/osseees The cell |ines used in the studi esPEr/&G2006/000352

15

20

summari zed in Table 8 bel ow. 1% Tabl e 8:

Characteristics of hunan cell |ines used Basic culture
Seeding Cell lines Tunour origin Supplier nmedium

density (per well) HCT116 Col on ATCC McCoy's 3, 000

medi um  1pahgd8 @Rudied IFemald BEGmBRIMIE Arddd (Hakaf) 1B116 QuedRd of age would

" B atia b iearDR tam s R otech BVRE pimBi R ptenopi
Pr 8styetopnoAdpic REkdmi6 tdB il Madigel (BRGBosvizadteonia 1DISMEhEPVE tumour
614&%ﬁﬂ9@ t%) Qze %?(f H@'P tﬁe 9&40% % RPMWO:!J% Ja?’e@ Q'Q\tch into various

I feration assay
deff@?t'i‘i‘?'ﬁaﬂm@ﬁﬁ Jﬁ\e@e&stedak"a?@g inth{leitors zeypwe.t@amsy'wepc'acgpprop"ate

of véHidesl Jh‘d%mumaeﬁé@% ﬁtnu@é ﬁﬁi:ehMr Brtorfeaity @Wbrﬁlgr daily for 21

assay. nman cancer ce ac te
o 8 voERE I 57 diol o TG EATNE N fsppuiate
ceb‘lrery savend deiiidr Bcela-Wedlest postirgd ook esngethefetrhuld: |kael)nedmd13 (w?

J e

o A B U ] CHIETH AeC 4 MADRml Peompounds of tis
ac merdlp'm dhat @re teeteAW@@dvmw significant gedusting, in tgner osluge| relgtive to
weem%@%atéd Imh 9§mM@bM§i mb Adsait afi the'iQfQ.% ikcRlateSthR Qb mPBUrds of this
HEL92. é% q\ﬁéres d%{L| 6000 cells
peP‘Vﬁ%‘PP af f°P@°LﬁL% 89 P OTQfErAUVE URRASR SUS 28615k el | s
per well in 96 well plate. The plates were 15
[ ncubat e 4 [,

with comp ﬁ'\ Eedtg’ %f s%égl&gﬁgbodg%enéed%cm}% nJ\ ?nls\f/\ﬁ(/&géﬁ %?et ﬁ(ﬂ to be
Cepqmsg\d@lmmIlmwmsﬁeﬁamﬁ|enwv@wtmgnd1gmdré¢ahm8t mppBe made without

Aq H@&lr'tﬁu Ghsen th\%@sg@dcer&n@%bépepdf%s freEbh OAhdAGS A dErsteBa that such

Prone ‘l\/b.dl son W sconsij ng Dose response
equi alen embodiments are part of thi§ invention.



curves were plotted to determ ne GL50 values for the
conpounds using XL-fit (1D Business Sol ution,

waEowrpssckt e, CA). G150 is defined as the concePtT/aG20061000352

10

15

20

25

30

of conpound required for 20 5Q% i nhi bition of cell
growm h. The conmpounds of this invention inhibited cell
proliferation WO 2007/ 058627 PCT/ SG2006/ 000352 115 as
sh¥ihatis plaimgBise 9 bel ow. The data indicated that the
conmpounds of this invention are active in the
inhibition of t ur |l growth. Table 9 - Cell-based
pr &l i f erAfiERUade V’“@%o data 5 HL60 Col 0205
HEL92.1.7 MV4-11 6 ++ ++ NT NT 7 +++ + + + 13 +++
++ ++ +++ 14 +++ ++ +++ +++1 15 +++ ++ ++ +++ 19 +++
F++ A+ +++ 20 ++ + + A+ 1720 44+ NT F+ +++ 32 +++
NT ++ +++ 33 ++ NT ++ +++ | 36 +++ NT ++ +++ 38 +++
NT ++ +++ 40 +++ NIR%++ + 46 +++ ++ +++ 48 +++
+++ +++ +++ 50 +++ +1#\N52 +++ +++ +++ 53
+++ NT ++ +++ 55 ++ NT r+ +++| 56 +++|NT ++ +++ NT =

not tested d 50<1tM +++ || 1MkG . 50<5i M $Ar?

N z2
Formula (1)

wherein:

R' and R? are each independently selected from the group consisting of: H,
halogen, alkyl, alkenyl, alkynyl, haloalkyl, haloalkenyl, heteroalkyl, cycloalkyl, cycloalkenyl,
heterocycloalkyl, heterocycloalkenyl, aryi, heteroaryl, cycloalkylalkyl, heterocycloalkylalkyt,
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%, RCONRHR®-, R*'SONRR’-, RNRC(OR’, R*NR’)SOR’-,
R*N(R®)C(O)N(R®)R®- and acyl, each of which may be optionally substituted;

each R®, R%, and R® is independently selected from the group consisting of H,
alkyl, alkenyl, alkynyl, haloalkyl, heteroalkyl, cytloalkyl, 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, alky,
alkenyl, alkynyl, haloaltkyl, heteroalkyl, cycloalkyl, heterocycloalkyl, aryl, heteroaryl,
cycloalkylalkyl, heterocycloalkylalkyl, arylalkyl, heteroarylalkyl and acyl, each of which
may be optionally substituted;



10 Gl50>5M + In vivo antineoplastic (or anti-tunour)
effect: The efficacy of the conpounds' of the

WO poogssoen can then be determined using in  15PWi/96G2006/000352
ani mal xenograft studies. Theygni mal xenograft nodel
is one of the nobst commonly used in vivo cancer
nodel s. WD 2007/ 058627 PCT/ SG2006/ 000352 116 In these
studi es Fenmale athym c nude mce (Harlan), 12-14 weeks
of age WY shiecRR flofth&@BloBs! condRfrdtRB 8BNS lOY S e-N(R3eKalkyl-,
with 5 x 106 cells of 4€1?Hhﬁ$an bi ﬁgyngt‘%*@ Ncé Aokaly
my 8N INR ST | eukemia cells in Matrigel (BD
Bi osciences, in 1:1). \Wen the tunour 5 reaches the
size 100 7.1 r af ' .

5pai red- match i'sn'F%p\)ég?e?‘g{J%lécttér&gg’% ntg]?lﬁ%#pg%ﬁgsf'Pg?ﬁfeH' alkyl, alkenyl,
s e Bkwtyk dalkalkih deteraaiiylb picipalkylvate racyblealiil syl hetedodryl, cycloalkylalkyl,
ap Hét@féﬂcﬁ)taﬁ(ylalkﬁhérﬂélﬁﬁ, I@eﬁ@oeﬁ‘ﬂﬂkyﬁ‘ Led 8&F @aErPofW{i@\%%f Be optionally
nude nmice intraperitoneally or orally daily for Z1
daf¥stitvied,  dosing volune will be 0.01 m|g body
wei ght. Tunour volunme will be calculated every second

day or tyicesa-mneek of st injection, using the .
107 o mul a: AVGTBAE Tl gBhobetet i il SotSistpacgiipn and
andeteroaryl, eagtofiwhiph may bé optiohlyshipstiwredur .  Conpounds  of
this invention that are tested woul d show significant
reduction in tumour volune relative to controls
treated withiSR2oPER & FAIUA The result will therefore
i ndi cate that conpounds of this invention are
ef fi caci ous i‘%‘wf‘ﬁ'ati ng a proliferative di sease such
as cancer. 157- e details of specific enbodi nments
described in this invention are not to be construed

as |imtghd aps isUakdneY® ﬁﬂb'ﬂxo")@iféﬁaﬁh g APOSH o e i Q0% and ¥

may be made wthout departing fromthe essence and
scoffeselrtet prch thaddherroupd; haghatween § and Hryrteras Hdip Ravasl chain,
such equival ent enbodi ments are part of this

i nventi o VWO 2007/.058627 P SG2006/ 000352, 117
20 pac & OR arfie 48 GoR aSRAi iy B IR Paino Aftfest one
R2 oxygan atof iRthe No@&l ciiegm, mul a (1)

15

Y is a group of formula —CR*=CR"- or an optionally substituted cycloalkyl group,

25 wherein R*and R® are each independently selected from the group consisting of
H, alkyl, alkenyl, alkynyl, haloalkyl, heteroalkyl, cycloalkyl, heterocycloalkyl, aryl,
heteroaryl, cycloaltkylalkyl, heterocycloalkylalkyl, arylalkyl, heteroarylalkyl and acyl, each
of which may be optionall){ substituted, or

30 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.

35 2 A compound according to claim 1 wherein Z* is selected from the group
consisting of a bond, -N(R")- and —S-.



wherein: 10 R1L and R2 are each independently sel ected
fromthe group consisting of: H, halogen, alkyl,
wa@bdoegngde27 al kynyl , hal oal kyl, hal oal kenyl, het PeD8GI0p6/000352
cycl oal kyl, cycl oal kenyl, hetw®rocycl oal kyl,
het erocycl oal kenyl, aryl, heteroaryl, cycloal kyl al kyl,
het erocycl oal kyl al kyl , aryl al kyl, heteroaryl al kyl,
aryl al kenyl , cycl oal kyl het er oal kyl ,
heger ocycheahkiunb atFdrd t vihim 1 et eepan ZAihet@ pal kyl ,
aryl het eroal kyl, hydroxy, hydroxyal kyl, al koxy,
al koxyal kyl , 15 al koxyaryl, al kenyl oxy, alkynyloxy
cy¢l oal kyAIwmyquntiat:ae:rctlmgytoIalm)adnkzyitc driyns 1do § bsrgin Zis ~N(H)-.
aryl al kyl oxy, phenoxy, benzyl oxy, heteroaryl oxy,

am no, al kyl am no, am noal kyl, acyl am no, aryl am no,
elected from

suPf ony! africABPousd peqordjctRRRLONE. ddeis 1tedmerel
- CiRligr83ip conddtlké B3, - NHCOOR3, - NHCONHRS,
al koxycar bonyl , al kyl am nocar bonyl, sul fonyl,
al kyl sul fonyl, al kyl sulfinyl, arylsulf ;
arylsqkflnyl am nbsul fonyl, -SR3, R4S((Q) R6-, 20

s RAC(O R S02N( R5)
g/{RS)C( ) R6-, R4%

w

R5) SQPR6L,  R4N( K5) C( oﬁ( R5) R6-
and! acyl , | each of ich y be optiomal Iy substituted,

ea R3A and RS*&Q i adlependent | yVsel \Ed fronmthe
group consyé%lng of\?n//glkyl al kenyl , Yyal kynyl ,
hal oalky! , heteroalkybv‘cycloalkyl het rocycl oal kyl ,

aryl, heteroaryl 25Icycloalkylalkyl i
heterocycloalkylalkyl aryl al kyl , heteroarylalkyl and
acyl, each of which nay be optlonally substi t ut ed;
each R6 is |ndependenykxn§elected fromthe group

consi sting of a bond, kyI al kenyl ., al kynyl,
hal ogk eteroalkyl cIoaIkyI Aetero ycIoaIkyI,
ar w2 vphgeﬁ%géryl 302 cyc f/al kyl alKy| E—
het ej\ocyc¢ oaIkyIaIkyI aryf al kyl , etey/ar | al kyl and
acyl Bh of which Be op ti oni (sybstituted;, WO
58627 PCT/ S /000352 118 72 sel ected from
mthe/group consi sting’/of a bond, 0, S R)-,
-N(R ) Cl1_2al kyl -, and -C1_2alkyIN(R7)-; 5 each R7 is
i ndependently selected fromthe group consisting of H,
al kyl , enyl, al kynyl, hal oal kyl, heteroal kyl,
cyc yl7 heter ygwmalkyl aryl, het oaryl .
cyclioal IaIkyI jﬁete ocycloalkylww@ﬂ’ arylalkyl
he al kyl a ach of mh
~opt y substV ' and
i ndepefdent|y sel ect &d fron1taﬁagroup SIS |ng of
aryl het er oar ylnnreach of which na optlonally
substituted; L is a gloup of fornula: -X Y- X2

wherein V', V4 V2 and V* are each independently selected from the group consisting of N,
15 and C(R");

W is selecteéd from the group consisting of O, S and N(R™);

W' and W? are each independently selected from the group consisting of N and C(R™);
20



wherein X1 is attached to Ar' and X2 is attached to
Ar2, and wherein X1, X2 and Y are selected such that

wo b@7gsssep L has between 5 and 15 atons in t heP@DSGHI06/000352

5

10

15

chain, 20 X1 and X2 are each ixdependently a

het er oal kyl group containing at |east one oxygen atom

in the normal chain, Y is a group of formla -CRa=CRb-

or WagrelgRach AR isyindapeadenty, palertad, tons Ahac groug censisting o H, halogen,

mamﬂj rhuBayxarmkyR{),_ &n'éI%alfQﬁC halbélldégwlﬁnﬁlﬁlék&blkyl,?%ﬂ/@ﬁl@ﬁ f:}fc@mkenyl,
rou onsi stin al ke n

hahgEeRFoaapergarRgen o BatFep. SYrkEl sy restpRpatvalkyt

ar witylalile theteozanytdlikyl, cyrglblberlyk ydyalbddigyiheteroalkyl, heterocycloalkylheteroalkyl,

h | | h |
I g M e A L R
302k@vantl Rkerdgvbe alkyivivsy styelRalknispxy.whizaterogrleaikyloxy,  aryloxy,

t oggtalk@oxyM bherdoRE TRRBRY, AR EFodnfoxy WarfiRo,t REYIaR @, aminoalkyl,
attached they .for

a cycl oal kenyl or 3 s
oy BYATARS: ABIAh S ToB TR SHEMMATIRE: HRDH. ORI PYOR’, CONHR?, -
ac olejeoRh] eNEBDDR® N-RNCARHRYr ajaoxydationyt, helkgahino@Bbadyl, Asulfonyl,

co c iag, t l.ai rei ' el egt eda 6
Fr A SRR, SyEuRhT eollihf, brfa Ban” S8 SRS O,
WORZIOERE5 863 2 (MR IRER 0 0RISCRRNEBIR -, 1 1R NER° )X Oy rp 0 BINR®)SOR™,
aC RAN(RP)BE)INERIPRAEAY dcyiO8ach ofIREIPINEY KodtiBnaledBstituted - A
compound according tdo any one of clainms | to 3 wherein
Z2is -N(H)-. 5 5. A conpound according to any one of

cl aherinR’ R, R® whteR%eirdaddelinédsin slnett ed from the group
consisting of: .nnnr Vz V1 V3 " ViwWWV4ll | Il V4

V3, V4 V2 /[ V3 JVW-i | .lully~ JINV-W 2 W w2 W
WLA. 7 W WAWppound according to any one of claims 1 to 5 wherein Ar' is selected from

the group consisting of:

SRS

20

wherein V', V2, V3, V4, W, W' and W? are as defirfled in claim 5 and R3, R*, R® and R® are

as defined in claim 1.



10 WWM W W~ 1/ |l W Y and ~v Inr wherein V1,
V2, V3 and V4 are each independently selected fromthe

w@e@apsssensi sting of N, 15 and C(R10); Wis seCESGZE6/000352

5

10

15

fromthe group consisting of 1896 S and N(R10); W and

W2 are each independently selected fromthe group

consisting of N and C(R10); 20 WD 2007/058627

PAF/ SG2A0BMmopThzcconing toadt @ieref st ReE wherein Ar' is selected from

|qq§§@nggﬁggmﬁﬁﬁlected fromthe group consisting of:

H, hal ogen, al kyl, alkenyl al kynyl, hal oal kyl

hal(r8] kenyl heteroalkyh&ﬂ k I, cycl oal , _

kyl , heterocy yl, aryl, X (%1
ycl oal kyl al erocycl oal kyl a Kyl,

aryllal kyl ,| heteroaryl al k ary| al kenyl, 3

het eroal kyl, h cloalkylheteroal yl, 5

het er yl het eroal kyl , aryiléteroal kyl, hydr oxy

hydr kyl, al koxy, alk kyl, al koxyaryl,

al kenylloxy, al kynyl oxy, cycHoaIkyIkoxy,

het erocycl oal kyl oxy, aryl oxy, arylal kyl oxy, phenoxy,

benzyl oxy, heteroaryl oxy, am no, al kyl am no,

awinoal I, acylam no, arylan no, squonyIan?ﬁé;

sul f i nyt @ no, - COOHR COCRS, co\»qa&,,<

N , -N koxycar bon \_(R),

al ylanf/bcarbonyl so\fony], 10 aIk?W%uI

al finyl, arylsul nyly arylsul finyl,

am nojul fonyl, -SR3, RAS(OR6-, R4AS(O) 2R6-,

R4C( QNN R5) R6- R4SOZ'D<I("R5) R6-, RAN(R5) C( O W

R4AN( R5‘) S02R6-, RAN(R5) C(O N( R5)R6 and acyl, each of

whi ch may be optionally substituted, wherein R3, R4,

R5 inclaiml. 15 6. A conpound

acg@$%|Eg“?%ggﬁﬁe%ﬁgbgﬁgblainB 1 to 5 wherein Art is

selected from the group consisting of: .rwtin 2 W 1

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
g 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:

R ‘gg ~%£ AN %ﬁ:



V3--- \ V1 V2Vl ~V4 ~1 ~4 11 13 4Y .f\Il.IVv+ 1 |
JjnM W Wv W W and W W 20 wherein V1, V2, V3,

w2788 and W2 are as defined in clai m5 anelCRSG2086/000352

5

10

15

20

25

R5 and R6 are as defined ingtaiml. WO 2007/ 058627
PCT/ SG2006/ 000352 121 7. A conpound according to any
one of clains 1 to 6 wherein Arl is selected from the
group consistinmg of: tDIO k(RL~ nk, I g(R1\ N\
(Rlo S- (R10) O (R10)g and 5 wherein R1Q is/a
defined i @ im5, k is ap/TRteger selected fr
group congi stiyg of 0, 1, '
i nt eger ected fromthe
and 3, and I's an integer

oup/ consi s#idng o1, 2,
Qcted fromthe group
consi sting o , 1, and 23{5 8. A conpound a di ng
to any one*of clains 1 to’7 wherein Art is sel écted
from the group consisting of: Rlo R10 S

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:

wherein V°, V8, V' and V® are each independently selected from the group consisting of N,
and C(RM);

wherein each R" is independently selected from the group consisting of: H, halogen,
alkyl, alkenyl, alkynyl, haloalkyl, haloalkenyl, heteroalkyl, cycloalkyl, cycloalkenyi,
heterocycloalkyl, heterocycloalkenyl, aryl, heteroaryl, cycloalkylalkyl, heterocycloalkylalkyl,
arylalkyl, heteroarylalkyl, arylalkenyl, cycloalkylheteroalkyl, heterocycloalkylheteroalkyi,
heteroarylheteroalkyl, arylheteroalkyl, hydroxy, hydroxyalkyl, alkoxy, alkoxyalkyl,
, alkoxyaryl, alkenyloxy, alkynyloxy, cycloalkylkoxy, ,heterocycloalkyloxy, aryloxy,
~ arylalkyloxy, phenoxy, benzyloxy, heteroaryloxy, aﬁ‘ﬂno, 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*CONRR®, R!'SONRIR-, RNRCOR®, R*NR’)SOR’,
R4N(R5)C(O)N(R5)R5- and acyl, each of which may be optionally substituted.



WD 2007/ 058627 PCT/ S&006/ 000352 122 S O and
wherein R10O is as defined in claim5. 5 9. A conpound

w@ewoensiery to any one of clains 1 to 8 wherei NnPEY/BG26/000352

10

15

20

selected from the group consiesting of: s v v7 v8 V7
/vi i and Cv5 5 v6 V V 10 wherein V5, V6, V7 and V8
are each |ndeBendentI sel ected fromthe gr

colfsi st i gonaﬁo Ni accalﬁi@g(tf( payIgne afslaims; htoeqa\@ﬁarm Jl_\r2 ig selected from
|ﬁdepe0danbbwmﬁﬂiected fromthe group consisting of:
H, hal ogen, alkyl, alkynyl, alkynyl, hal oal kyl,
hal oal kenyl, heteroal kyl, cycl oal kyl, cycl oal kenyl
15 heterocycl oal ky|, heterocycl oal kenyl, &ryl,
heteroaryl, cyclo | al kyl, heterocycl &Kyl al kyl ,
aryl al kyl , heterag | al kyl, aryl al kenyl,
cycl oal kyl heter het er ocycl oal ky
heteroarylheteroalkyLL_€i1Ihegﬁgoalkyl hydr dxy,
hydr oxyal kyl oxyal yl
al kenyl oxy, .abky Xy, cycloalkylkB%{
het erocycl oal kyl oxy, aryl oxy, arylal onxy (%Henoxy
benzyloxy, het er oaryl oxy, am no, al kyl am no,
am noal ky, 20 acyl am no, arylam no, sul fonyl am no,
SLW’Teir?ﬁ@/Raﬁ? frofefio aMOR3, ~ - COORS, - CONHR3, -
NHCOR3 - NHCOOR3, - NHCONHR3, al koxycar bonyl,

|_.am. noc ul fonyl, al kyl sul fonyl,

alck PR {'99eRY ‘ngé‘il g fonyl, arylsulfinyl,
am nosul f onyl , -SRS, RAS(O R6-, R4S(0)2R6-,

?g% N&%‘%{E&" S2N(R5) R6-, RAN(R5) C(Q R6-,

R5) AN( R5) C( O) N( R5) R6- and acyl, each of
whi ch may be optionally substituted. 25 WO 2007/ 058627
PGW SE2QOEInH0R P cortidg afPene/df eRIMROUB 40 AERMANE algfoudR¥lected

cl ai ns wherein Ar2 is selected from the

{“8§F%’P§?“?F§”%?f r Jvl r and A N (R 1)
| | |

WU CAYASAA NN
RM R

/QLLL /‘?ZL ' R‘l 1 /'1%‘ R1 1

wherein each R" is as defined in claim 9.

12. A compound according to any one of the preceding claims wherein the
compound is selected from the group consisting of:



P 5 wherein R" is as defined in claim9 o is an
integer fromO to 4; and 10 pis an integer fromO to

WB2002/058627 conpound accordi ng any one of cl ai nsPAT/$62006000352

10

wherein Ar2 is a group selected fromthe group
consisting of: \J'" Ji r Jan RR R and R' R 15
wherein each R' is as defined in claim9. 20 12. A

conp according to any one of t®e) precediyg clains
wher ei und is selectedgfr € gr%ﬁﬁ‘\v
consi

010) N NRLN

wherein R', R%, R", R", k, X", X%, Y, q and o are as defined above.

or a pharmaceutically acceptable salt thereof.

14. A compound according to any one of claims 1 to 13 wherein X' is selected from
the group consisting of:

(@  -OCysalkyl-

(b) -CysalkylO-, and
(c) -C1.5alkylOC, salkyl.

i



\' \ 1)0 RL H 11)0 X1 Y 9(R10)

N/ N6\,/(R (RL NRL \
/ O X2 RRand R NN | | |

H
X q(RLO)\ \-~Y X2

WRW0HH6ER11)0 RL N H (RL 1). 5 wherein Rl, RCT/RLD06/000352

R11, k, X1, X2, y, g and o argsas defined above. or a
pharmaceutically acceptable salt thereof. 10 14. A
conpound according to any one of clains 1 to 13
wherein X1 is selected from the group consisting of:
(a)5,- OCla 56&415%%% acco(o*ﬂ*)g to &y Sl df s 1 8D whefeln X' is selected from
- Cl_b5al kyl 5al kyl . "WDO 2007/ 058627 PCT/ SG2006/ 000352
12‘339@P°ﬂ‘5&§8%‘3und accor di ng to any one of clains 1
toa14 wheoel,nh X1 is selected from the group

St”@_@f (a) -OCH2- 5 (b) -CH2O-, (c¢)

32 '(d) -CH2CH2O-, (e) - CH2OCH2-, and  (f)

10

15

20

25

GGECI—QGECP@'JzCHa-;LO 16. A conpound according to any one
of (§! ai m,cligy-15 wherein X2 is selected from

(e) —CHzocHz-, and
)] —CH;CH,OCH,-.
16. A compound according to any one of claims 1 to 15 wherein X? is selected from

the group consisting of:

(@) -OCsalkyl-,

(b) -C.salkylO-, and

(c) -C.salkylOC.salkyl.

17. A compound according to any one of claims 1 to 16 wherein X2 is selected from

the group consisting of:

(@) -OCH3-
(b) —CH,0-,
(c) —OCH,CH,-,
(d) —CH,CHz0-,
(e) —CH,0CHg,-, and
(f) = —CHCHOCH,-.
18. A compound according to claim 1 selected from the group consisting of:
RY) PN k(Rm) o
| N 0 Y, | — N\
/
o

R2

AN N

R? N N
H



the group consisting of: (a) -OClL_5al kyl-, (Db)

-Cl _5alkylO, and 15 (c) -C1.5al kyl OCL. 5al kyl . 17. A

W@ o09possse7 according to any one of clains 1 to RGI/SG2006/000352
wherein X2 is selected from phe group consisting of:

(a) -OCH2- 20 (b) -CH2O, (c) -OCH2CH2-, (d)

-CH2CH2O, (e) -CH2OCH2-, and (f) -CH2CH2OCH2-. 25

18. A compound according to claim1 selected fromthe
group consi sting of: :




RL N N(RLl)o NV H)o k(RI\ \ OY k(R1\ ro YO0 R2
R2 RL NN (Rll)o R1 ¥V H\ ~(Rl1l)o a(R10) OQ\Y
W@ R1058620\Y OS OO0 R2ZR2 NN RL NN N " ( RIQ)/SGHR26/000352
N~ H\ \(Rll)o 5 WD 2007/058r27 PCT/ S&006/ 000352
127 SO\ YOO\ Y I V' I (RI0)g O(R10)g O R2 2 NN
Rl H(Rl1)o RL NH(RL1l)o O\ YO (RI0)g O R2 I~N
RL N N\g\~RL erejn Rl, R2,
and o are ag defined abovey, 5 or
accept 4pl e galt thereof. 19\ A conp
any oneNoftlains 1 to 18 erein RL\

10

15

conpound|ac&idi ng to any one of clai

R2 2i s sellected from
R

R2
/
R1 N/ N \ /\(R11)°

wherein R', R, R"®, R™, k, Y, q and o are as defined above;

or a pharmaceutically acceptable salt thereof.

19. A compound according to any one of claims 1 to 18 wherein R'is H.

20. A compound according to any one of claims1 to 19 wherein R?is selected from
the group consisting of H and alkyl.

21, J A compound according to any one of claims 1 to 20 whereig R%is H.

22. A compound according to any one of claims 5 to 21 wherein R" is selected from

the group consisting of H, halogen, amino, alkyl, haloalkyl, haloalkenyl, heterocycloalkyi,
aryl, cycloalkylalkyl, heterocycloalkylalkyl, arylalkyl, heteroarylalkyl, cycloalkylheteroalkyl,
heterocycloalkylheteroalkyl, heteroarylheteroalkyl, arylheteroalkyl, hydroxy, hydroxyalkyl,
alkoxy, and alkoxyalkyl, each of which may be optionally substituted.



10 the group consisting of H and al kyl. 21. A conpound
according to any one of clains 1 to 20 wherein R2 is

w02002858627 conpound according to any one of cl aPe®S&200¢000352

10

15

21 wherein R10 is selected frpm 15 the group

consi sting of H, hal ogen, am no, alkyl, hal oal kyl,

hal oal kenyl, heterocycloal kyl, aryl, cycl oal kyl al kyl,

het er ocycl oal kyl al kyl , aryl al kyl, heteroaryl al kyl,

cygg.oal ky E&ﬁﬁo@ﬁ@%c%)@mg to QW (ﬁ'n'éQ)@ )zflﬁllrr[%aé ) %EI%(HQ@6 K %Elected from

het er oar yl het er oa et eroa

hy HiEBSHR] 9ep$isting f k'oﬁyﬂroxah@%%@W@Pkwthwaa@ﬂ RFEPYhHIUSH penty,
NBesye piogplli, atad-inyrpRsliasethbidl 88bh of\@hidPMhaY B 8idrally substituted.
PCT/ S&2006/ 000352 128 23. A conpound according to any
one of clainms 5 to 22 wherein RL0O is selected from

t h&4.gr oup cowneiindt dasgrding tl, anhyathe oofydigimsnet loRY whedeinoeach R' is
manB Zﬂendéﬂtlﬂygeleé?é'oopﬁ@m et ?r%pp%b\#tm% %?;Ml 'all%Q{?nWeteroalkyl

ol 1 no- et hoxy
opb?t%fﬁéxcl%'kﬁuB@?rpﬁxﬂ%&ylﬁ@efzdkyl Ahei%mwlbﬁaroalésﬂoarm Agylstifpnyloxy,
anyadhrewkith bpbdBptiOnd)p subdtitMegr ei n each R11 is
i ndependently selected fromthe group consisting of H,
al koxy, heteroal kyl, heterocycl oal kyl,
he2%®r ocy& Icombéunt heeceniog| tkydny dnet &fr aeny [Shet 24 eakleinl each R is
an h may be optionally
Su@gﬁ%ﬂ%é&%&@@% ‘R@@%Sﬁ%ﬁ@&gor ding to any one of
clains 9 to 24 wherein each R11 is independently
selected fromthe group consisting of: ,O0O0 \\~/
s02 02 . 15/0Ov \Ni ¢c"O~ ~-N NN "LO ~
20 WD 2007/ 058627 PCT/ S&006/ 000352 129 r | O

L’ﬂa"\/\N/ﬁ N AN

(U
O, B,
RGN

~ N o
k | ;‘{L \/\Cl

2 DN W



NNr""~ Nj NY O Gs No~\S/Y S ON L 5N.
26. A conpound according to any one of clains | to 25

wob@resss2y i s selected from the group consi stP@yS©1006/000352

5-

10

15

20

10 -/VL, 27. A conpound accoiging to any one of the
preceding clains wherein Y is 15 28. A conpound
accordi ng to any one of the preceding clains wherein Y

is 20 2 npound according to any owe/ﬁﬁ\ lai ns |

to 25 Y |s a cyclopropyl group :

conpo nd a cord| ~ 0 a2y ope of ,clai ms y1 to P9
optr subgtltuent | ected fromthe

grd’ S|st|ng of halogkn =0, =S,||-CN, -NO2, -CF3,

WO 2007/058627 PCT/ SG2006/ 000352 13M® -- OCF3, al kyl,
al kenyl , al kynyl, hal oal kyl, hal oal kenyl, hal oal kynyl ,
heter@alkyl, cycloalkyl cycloalkenyl,

het cl gat kyl , ﬁ§§ ocycloal YL, ar

hetéroarytt, hydr o ydr oxyal kyT kéb%GitT\s///\\\

al koxyal Kyl , aIko?&quk\/akkoxyheteroaryl, 5ﬂQ@enyloxy,
al kynyl oxy, cycl oal Kyl oxy, cycl oal kenyl oxp, ©

het er ocycl oal kyl oxy, heterocycl oal kenyl oxy, aryl oxy,
het eroaryl oxy, 5 arylalkyl, heteroarylalkyl,

aryl al kyl oxy, -aninoy/ Pyl gcylan1no,

am noal kyl , aryl am fo,” sul'f onyl ,Nal kyhsul fonyl ,
aryl sul fonyi, am nosul fonyl, am n al kyl/; al koxyal ky,
000H, -CORS, -C(O OR5, -SH, -SRS, and acyl. 31. A
conpound according to claim1l selected fromthe group
consisting of: 10 o N El"), N

26. A compound according to any one of claims 1 to 25 wherein Y is selected from
the group consisting of:

27. A compound according to any one of the preceding claims wherein Y is

2N

28. A compound according to any one of the preceding claims wherein Y is

29. A compound according to any one of claims 1 to 25 wherein Y is a cyclopropyl
group.

J
30. A compound according to any one of claims 1 to 29 wherein the optional

substituent is selected from the group consisting of: halogen, =0, =S, -CN, -NO,, -CF;,



I NH NH O /fl Ww 0O N/ NN\ I N HNN HO 10
[ 0\ H 7

Olz N/ 0~1 \ IN O\ N~N NN HO-/7 A, 0O0AY7
w©@200x088627 | \ N H N/,N H WO 2007/ 058627 PCT/SG2006/000352
PCT/ SG2006/ 000352 131 vo 018 "I 11 NON HNNH

g oo -1\ OO

--OCF3, alkyl, alkenyl, alkynyl, haloalkyl, haloalkenyl, haloalkynyl, heteroalkyl, cycloalkyl,
cycloalkenyl, heterocycioalkyl, heterocycloalkenyl, aryl, heteroaryl, hydroxy, hydroxyalkyl,
alkoxy, alkoxyalkyl, alkoxyaryl, alkoxyheteroaryl, alkenyloxy, alkynyloxy, cycloalkyloxy,
cycloalkenyloxy, heterocycloalkyloxy, heterocycloalkenyloxy, aryloxy, heteroaryloxy,

5 arylalkyl, heteroarylalkyl, arylalkyloxy, -amino, alkylamino, acylamino, aminoalkyl,
arylamino, sulfonyl, alkylsulfonyl, arylsulfonyl, aminosuifonyl, aminoalkyl, alkoxyalky,
-COOH, -COR?®, -C(Q)OR®, -SH, -SR?, -OR®and acy!.

31. A compound according to claim 1 selected from the group consisting of:
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OO0 MOi O gONJ NON NHHOI ONOO NNN NN
NN HH or a pharnmaceutically acceptable salt or

w@e@dnssy2t her eof . 32. A pharmaceuti cal conposi PCDBG2006/000352

10

15

i ncl udi ng a conpound accordi ng, to any one of 5 clains
1 to 31 and a pharnmaceutical I'y” acceptabl e dil uent,
excipient or carrier. 33. A nethod of inhibiting one
or nore protegymKkinase(s) including exposy t he one
or nore protdin ki nase(s) and/or co-f ctoﬂ(?k‘t her eof
to an ef |\:Z\gy'ount of a conpoung agcording to any
one of cha 1 t0 31. 10 34. A nethodzaccorgdPng to

cl aim 33 ereinthg one or nore proteln Kinase{s) is
a cyclig-epe fii prome™ ki nase. TNA od\/\NQ
accor di ng tb_clai th 34 wh in the cy i dent

ki nase isMa (Hroup 15 I CMCG ki nase. 3[\(% HA met hod

according to cl aim 35 wherein the Goup |

is selected ffo he group consi sting of Hs,
CDK2, CDK 4, 5, CDK6, CDK9, WO 27
PCT/ S&00 0352 l36 PCTAI REI, PCTAI PCTAb RE3,
CAK/ MOL5 , Dnfc, Ddcdc®, DdPRK,“eq Pf C2R,
EhC2R, 2R , 8, PH®B5, K e

s 8, ?_H/\NQ
OsQ2Rlor a flunctional equilyale er eof |
5 37. A netho 'g"ac ording to claim35 or I\EGH/\/herei n the
Goup I CMCG kinase_is CDK2 or a function
equi val ent thereof..]/38. A nethod accordirg fjo claim
33 wherein t tse’s) s a
10 39. A net hod) accorgling to

G oup N\/\T/
N~ °N
H
or a pharmaceutically acceptable salt or prodrug thereof.
32. A pharmaceutical composition including a compound according to any one of

claims 1 to 31 and a pharmaceutically acceptable diluent, excipient or carrier.

33. A method of inﬁibiting one ot more protein kinase(s) including exposing the one
or more protein kinase(s) and/or co-factor(s) thereof to an effective amount of a
compound according to any one of claims 1 to 31.

34. A method according to claim 33 wherein the one or more profein kinase(s) is a
cyclin-dependent protein kinase.

35. A method according to claim 34 wherein the cyclin-dependent kinase is a Group
| CMCG kinase.
36. A method according to claim 35 wherein the Group | CMCG kinase is selected

from the group consisting of CDC2Hs, CDK2, CDK3, CDK4, CDK5, CDK6, CDK9,



VIl protein tyrosine kinase. 40. A nethod according to
claim39 wherein the G oup VII protein tyrosine kinase

w0 2007058632l ected fromthe group consisting of HYK8G2006/000352
JAKL, JAK2 and HOP or a functjional equival ent
thereof. 41. A nethod according to claim39 or 40
wherein the Group VIl protein tyrosine kinase is JAK2
OrPGTAIREGt POTAIRER(UPOEAIRES, TABMGOT5, RM242DmZy, nbtidior] DAPRK,

a e
R HIERRE PR D RBA " ode2e, TR, FHOMERGRey FRoaee,
c|MsGac3B am&swlﬁom@lnpnooal@nwvalgmtb@raqé ki nase is a
Group 25 XIV protein tyrosine kinase. 44. A nethod
5 aamr di rmEmeelaabm,AgBtdAﬂahe%m?ﬁ Mw%@hﬂh%|Wo®r IOt®CG kinase is
e ki nas cte romthe group consisting
%ﬁfﬁr‘&?’ﬁ&%"’&‘e“%ﬁ R c-kit, FIk2, FLTI, FLT2,

FLT3 and FLT4 or a functional equi val ent thereof. 30
45 A el \ﬂ@ﬂo@ﬁ&% g claftn S5 %@e%ﬁh&Bne cﬁf@@ Rhdh kifSse(s) is a

G oup protern tyrosine klnase
fLR'i%t?PéYﬁ%ﬁ'”eéﬂl?ﬁ%al ent thereof. 46. A met hod accor di ng
10 t o claim45 wherein the FLT3 i ncludes an internal

dem 35 lica 7/ 058627

/ S& @0%‘?%6‘8%%"2’ "Pe,‘? clpm 3%\ ﬁs&ewaae BT b [oRge figatq 'gianFroup
46~/l!/wrehee|tyrosnhseknmaseer nal tandem duplication is a
dupl i cation of ami no aci ds VDFREYEYDH at position
592-601. 48. A nethod according to any one of clains

330 0 47 WABPEReroBiNsde Claln 3hwhaspia therGroup Wb pretejsy tyrosing kinase is

15 k' sfé#b‘é%@sf)orﬁ Ghd Bﬁbuﬁ %HQMMS df Mok QAK AN Side HORJort Runctional
ound contai ning the one or nore

Wplgn Qh‘?ﬁ%\qge( 49 A met hod according to claim 33
mhereln t he one or nore protein kinase(s) include at

! e43|s tt V)Qg%ghgasa%(ga @i@qﬂ%% IIJ 91”4& WﬁergBWGFoQJPS\}IISﬁrbt@ﬂ tyrosine

or functional equlval'en
tH@?aééfS JAKE or afungtidnalceapivadentdierRpft o cl ai m 49 wherein
20 the one or nore proteln ki nase(s) include all three
of ,CDK2,, FL

3 or functional ui yal en .
C i cof A mgtha 3outiadp cim A BEHRE Yo tiPinaiiet 8 \ing maton o
ofpasltien 87.1 to 31 to inhibit one or nore protein
ki nase(s).
43. A method according to claim 38 wherein the protein‘ tyrosine kinase is a Group
25  XIV protein tyrosine kinase.

44, A method according to claim 43 wherein the Group XIV protein tyrosine kinase is
selected from the group consisting of PDGFR-b, PDGFR-a, CSF1R, c-kit, Flk2, FLT1,
FLT2, FLT3 and FLT4 or a functional equivalent tHereof.

30
45. A method according to claim 43 or 44 wherein the Group XIV protein tyrosine
kinase is FLT3 or a functional equivalent thereof.

46. A method according to claim 45 wherein the FLT3 includes an internal tandem
35  duplication.



52. A use according to claimb51 wherein the one or
nore protein kinase(s).is a cyclin-dependent protein

W pwasss6220 53. A use according to clai m52 wheCEBG20061@00352

10

15

20

25

30

35

cycl i n-dependent kinase is a_Goup | CMCG ki nase. 54.
A use according to claim53 Mherein the Goup I CMCG
ki nase is selected from 25 the group consisting of,

%CE\:_ISREA.‘Z %@%ﬂr Aaﬂ%g@ng PKdim %Wﬁ%%intm{%%ndgﬁgﬂpﬂﬁﬂon is a
N REZ, - ) CdCcz,

Cipligation oharigeacd g&é%ﬁe%@fﬁ%ﬁ-cdc% coe2s,
PHO85, KIN28, FpCdc2, MsCdc2B, and OsC2R or a

fupcti opal i val her eqf , . . i
el o od il ahy §A R caias a7 Qg BRERS I bne o
CDBR. proed. kitasatse tadie campynd dnaiydas radminisigiiog dhe coMBOWGHeto @
0 ing RATBeSOrothif kR otein tyrosine
k%%’g@gﬁog{gmg .tHéAAﬁuse acec?:%? dli nga?dgé)cl aim 56 wherein the
protein tyrosine kinase is a Goup VII protein

t ¥9.0Si N niditivascordiBy 26 QA 38 6@ verdtCTHeSER0 66 MOBORGRIN WBBe(s)
58. A yse accordin Q, cl.ai m 5 i Nt 0

o o G R le Bt B The ol il o 2 MR gt v
corfencionahgqupfalemeiktsredd AKI , JAK2 and HOP or a functional

equi val ent thereof. 5 59. A use according to claim57

or 58wherein the Group VII protein tyrosine kinase s
JAK2 orA anethpdcaqeerdiag taéi‘al”Vé{g*i \eerein dhe gre OBmoreAp'iﬁ’ge@ kinase(s)
apeiaadihingret of chiad, ML TPam iakeionfuhtiend ARvalentd thelesf. a V t o

F nutation at 10 position 617. 61. A use according to
claimb56 wherein the protein tyrosine kinase is a

Gstup XUé of preotngoundtageardingte dol s ef. clalds 61, 3140 indidit one or more

agR i king {Sﬁ claim 61l vwherein the Goup XV protein
tyrosi ne ase is selected fromthe group consistin
5 k i | d f he group i sting

of PDGFR-b, PDGFR-a, CSF1R c¢-kit, Flk2, FLTI, FLT2,
F6Z3 anfl Jsb Edchdingt td Waiat 50 Makre@Othe bk edttmdrbgraain kinGSa(s).is a

A%Jq':.e acc rrgi nﬂe.to claim62 wherein the Goup XV

pf '%F?Pef‘g? BRI K7%R&se is 20 FLT3 or a functional

equi val ent thereof. 64. A use according to claim 63

wiger ei Nt g AEloldihg RCU4HIER @RrdininR)@in-depBRRAR kinase is a Group |
CMCG kinase.

54. A use according to claim 53 wherein the Group | CMCG kinase is selected from
the group consisting of, CDC2Hs, CDK2, CDK3, CDK4, CDK5, CDK®, CDK9, PCTAIRE1,
PCTAIREZ2, PCTAIRE3, CAK/MO15, Dm2, Dm2¢c, Ddcdc2, DdPRK, LmmCRK1, PfC2R,
EhC2R, CfCdc2R, cdc2+, CDC28, PHO85, KIN28, FpCdc2, MsCdc2B, and OsC2R or a

functional equivalent thereof‘:.

§

55. A use according to claim 53 or 54 wherein the Group | CMCG kinase is CDK2.

56. A use according to claim 51 wherein the one or more protein kinase(s).is a

protein tyrosine kinase.

57. A use according to claim 56 wherein the protein tyrosine kinase is a Group VIl

protein tyrosine kinase.



duplication. 25 65. A use according to claim64
wherein the internal tandem duplication is a

walapiossseT on of am no aci ds VDFREYEYDH at posi PE€DSG2006/000352

10

15

20

25

592-601. 66. A use according Lo clai m 51 wherein the

one or nore protein kinase(s) lnclude at least two

ki nases sel ected fromthe group consisting of CD6,

FLT3 and JAK2 or 30 functional equival ents thereof.

675 A US I he Q

More pr o/?gléérzlg C% fﬁﬁ?m e mheérf’ Y Xé pB(fte'Q:%I@‘”e kinase is
FLSP?C@HJ@AN? efounp wﬁ@aishamf Té@ﬂzl VaK&niAK2t drelr BOP. orla 3anctional
68 quikalemitheebrof treating or preventing a condition in

a manmal in which inhibition of one or nore protein

ki nase(s) and/or co-factor(s) thereof prevents,

| rfi9i bi t A ave @wting tadias SMr 280Hdr&h &@2Group VI protein tyrosine kinase

6T AP0 A0035%1 38 /Bt ol 00y or @ Symptomml ogy

of the conditrion )d i ncl udi ng admi ni stration
of a therapeutlcally effective anmount of a conpound
a@oer di NYudePaBMingNE cfm &b ‘Wh@?éanthE 9ARZ incfldes é‘\m%t Ip%qjtatlon at
acco dlé; to cl ai m 68 whereln e ohe or nore
"is a 5 cyclin-dependent protein klnase 70
A nethod according to claim69 wherein the

C I|n e Ki e nase. 10
P e RN I R o SRR Py B e (e L owe XV
CNE%?RIWﬁﬁﬂgkﬁ@S%elected fromthe group consisting of
CDC2Hs, CDK2, CDK3, CDK4, CDK5, CDK6, CDK9, PCTAI REI,
Dg;AI RE2, PCTAI RE3 CAK/ MO15, Dn?2, DnPc, Ddcdc?,
| YFeERRY dinglocglaim EiHmpRIeinThedEaur, XI¥ deatein tomeskinase is

fPIsI@BEted Iﬁbnlhdzme gﬁﬂmﬁ?stltn%/&r@g?@ﬁ@%m F%3§If1Ra c-kit, Fk2, FLT1,
at:#g g? cf?' Eg a?cg'glilﬁd' O%?%t'o&lafe 'VWﬁ%tgﬂé‘?r?P%t he G oup I CMCG

kinase is CDK2 or a functional equival ent ther eof .

733. A mAt &Eédac@&r@@«? % BGni & g@é’l‘eiRQEe 8o B 1\)é\(/:) IEIP 0% tytros 6\3§qnase is

m%ﬁi? he condition Is l'ected
2% 3 typctigpal spylent bewahcer, retinobl ast oma,

mal i gnant  neopl asm of breast, mal i ghant tum)ur of

I
cetamoul o8 Teoblta, R Rainsatee ECTT b eamuaral tandem
teiisaiel; |iver cell carcinoma, nali gnant neopl asm of

pancr eas, nyeloid | eukem a, cervical carcinom,
g roi d tumour, _adenocarcinoma of the colon, T-cell
I

kem & YRR PeRREindgio; gBimagd ovhereiny ithey bisiali tenglemoruplicatisn is a

| yinpication,of aniab kéits COFRENEYDHA S 592-6861 r ocyt o,

30

35

bl adder neopl asns, mnuscul oskel et al

66. ) A use according to claim 51 wherein the one or more protem kinase(s) include at

least two kinases selected from the group consisting of CDK2 FLT3 and JAKZ or
functional equivalents thereof.

67. A use according to claim 66 wherein the one or more protein kinase(s) include all
three of CDK2, FLT3 and JAK2 or functional equivalents thereof. i
68. 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



neopl asns and Al zheinmer's D sease. 74. A nethod
according to claim®68 wherein the one or nore protein

WhRwassses) is a protein tyrosine kinase. 30 7BCT/$G2006/000352
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met hod according to claim74,nwherein the-protein
tyrosine kinase is a Goup Il protein tyrosine

ki nase. 76. A nmethod according to claim75 wherein the

G patpolddyl or prspinpiomoloyy oftheeoriditiomtiee instho@bicledingadnsistfationpof a

By SRR 8 i e R R e o,
PCT/ S&006/ 000352 140 77. A nmethod according to claim

76 WherehRinbi ﬁcc@fcﬁl‘réﬁo\éldm BS Qhele thy Bﬁégbrr}ﬁorlslpftﬁéire kih&se(s) is a
JAK2 or a functj equi val ent thereof. 5 78.

n‘é‘PHb‘%FPSEQ?BPQfPtﬁ@ ”BS%I ai m 77 wherein the JAK2 i ncI udes
aVto Fntation at position 617. 79. A nethod

or di an f.C ik
%di t i/gﬁ\e{h d a cé dong %glam {SD%N %lzghreoc cl?wgdeﬁg'ﬁrﬁtllﬂwgggg a Group
M/@VCR kivkse. er at i ve di sorders (chronic idiopathic 10
nmyel of i brosi s, polycythem a vera, essenti al
t hr ombocyt heni a, chronic eloid | eukem a ne' el oi d
et apl o M&ihoe RFGHHIRg %m%w@ew 168 (GERHPo FUCC KPS selected
| Y6 RS Wrdup ERUikEI &, caczmg CcEKy t CDKE) | K4, cchies, keDrea, CDKO,

BERRE, GRSt iRl OBRIRTE, R fols kb oo
cemoCRE MR PIE2Rys EBEZR, c SFEIER, wdtZtn opRC28, n@b@%ygblZ&stﬁP@dC?
S¥e 5&§E§hd RIS furcfirdefh MentieaEd, failure,

| sc em a, ronmbosis, 15 car d| ac hypert rophy,

m)na y erte r at . ,
%rwwgw O epB 0 % 7ot fpraof bEMiog kinase is
tgbﬁzpnaefuhctmaaiequlat Beamop XIV protein tyrosine
ki nase. 20 81. A nethod according to claim80 wherein
the Goup XIV protein tyrosine kinase is selected

£ 7Bm t hs repteadpaceaidisnde sy oae obDEiTR: B9 IprRRerein tmpndion is
Csdfbdted l1:r|o|‘ir12athe|: |g?61:| cdnkidtthg Ef—-&os?d’ﬂé‘j dahde#, @dtindblastoma, malignant

f th 82.. A net hod

SR e LA W) s o BB ome
ksques®us sell 25cirdiT8 non-saall gelt uhg rahcee quélarmimantiver ivell eaytinoma,
8%13, @(?es a AsAE ?Er‘?ﬁ'r&@ aneﬁh Qédﬁibrﬁ% WOAES 'chanBr%a Fﬁb?é’?d tumour,

Inte [T cation.

. medensearsioend 6f the colncl-arlinegemih @F@i“’h gtl?PéaSmae Pmpendfogl'oma

t 3ieheoMma URhidhadah&dd, reStersis, astrocytoma, bladder neoplasms, musculoskeletal
neoplasms and Alzheimer's Disease.

74. A method according to claim 68 wherein the one or more protein kinase(s) is a

protein tyrosine kinase.

75, A method according to claim 74 wherein the protein tyrosine kinase is a Group

VIi protein tyrosine kinase.

76. A method according to claim 75 wherein the Group Vi protein tyrosine kinase is
selected from the group consisting of TYK2, JAK1, JAK2 and HOP or a functional

equivalent thereof.



duplication of am no acids VDFREYEYDH at position

592-601. 85. A nethod according )o any one of clains
wW@007058247 wherein the condition is sel ected fPONSGHO6/000352

group consisting of acute nyglpid | eukem a, acute

promyel ocytic 35 | eukem a, acute |ynphocytic

| eukem a, nyel odyspl asti c syndrones, | eukocytosis,

juvenile WD 2007/ 058627 PCT/ S&2006/ 000352 141

ChToni o "o ec SRR Bar ki 8 gro e VSRR gosine inase i

rryjé\Kaﬁf@fﬁ”ﬁt@ﬁ%iteﬂvléalmtmr@érs and chronic

rryel ononocytic | eukemi a. 86. A nethod according to

im6 rein the one or nore protein kinase(s 5
5 | ude%a'%m ‘Zé’a%CPO'P\RB ‘Wﬂs’s@?swhﬁé%@?e'é}*@ H@W%%Véq %mwtation at
cqmstumﬁﬂ'irg of CDK2, FLT3 and JAK2 or functional
equi val ents thereof. 87. A nethod according to claim

86 wherein the one or nore protein kinase(s) include
al’P- t hr demethodCarReR il th3amyneheJoikitos 7# Lo 78I witeadin the condition is

egbletad @r@hﬁthb@ﬁ@&&gnsﬂsgn@%f W@oﬁgﬁ@ammg&&? g&qgrﬁcdkdqo%athlc

0 S Rlet of pP’éﬁ?V”I%%lt’?rﬁgeséefé'éﬁbiombewfﬁm'aaﬁhranmmitmeloldrieukem!a)
wimyeloidi métaptasia, orosif mogemerociRNEukBhRa! &iufél kpHIRRAR (ikerfi@Nacute

| h
C Sl Bl oSl tersn 5488 BopRomy s Eonlgleppma

f&?ﬁtalcmcmmamwman tdreen n@lanr caminempyr tosiate kcbn@s e (@janoma,
| %y@lodﬁb%kﬁcnsﬁﬁme%lonﬂg ot:cﬁ"n'ﬁgst%é r\?e%ﬁ falllire, fo‘ch%ﬁw? thrombosis,

acc aim 8
15 §@8 I“Y%e”aoph;‘ 8H’|8‘°Pary Qw%mnkawh@@wal gegenexanme
accord| ng to claim90 wherein the Goup I CMCG ki nhase

sel e t consi sti ng of CDC2Hs,
0%9(2 C%l{g oed&ordl&ﬁ%g 6 he&sxjp( Nn‘:@me kinase is a Group

P@WA@TREQI’MNHW"RES CAK/ MOL5, Dn2, DnRc, Ddcdc2,
DdPRK LrmTCRKI, PfC2R, 25 EhC2R, CdecZR cdc2+,
PHO85, Kl N28, FpCdc2, MsCdc2B, and GsC2R or a

20 ¢ ct| oftdretnod @eseidieg o clefe B Whereig the Grous XIVapsetein tirasipetiinase is
cbeiemcgﬁomnhéérowebr&ldﬁn? bﬁPﬁGﬁRﬂ) PD@FQQBO gissf?‘ﬂzeck@ FE LT,
0 egui.val ent. t use
%%Tz;lgttwg r{doFQ.g%oraﬂlgcn palcelqgvﬂ%n? re(og 92 wherein the
condition is sel ected fromthe group consisting of

PBRST at & nfedid8 BEcordify fo R 35 LRLEIN G LN L8R Wrdasﬁ@ ase is

25 FLT3 or afunctional equivalent thereof.

83. A method according to claim 82 wherein the FLT3 includes an internal tandem
duplication.
30 84, A method according to claim 83 wherein the internal tandem duplication is a

duplication of amino acids VDFREYEYDH at position 592-601.

85. A method according fo any one of claims 80 to 84 wherein the condition is
selected from the group consisting of acute myeloid leukemia, acute promyelocytic
35  leukemia, acute lymphocytic leukemia, myelodysplastic syndromes, leukocytosis, juvenile



breast, malignant tunour of col on, endonetri al
hyper pl asi a, osteosarcoma, squanous cell carcinom,

woorwessskt cell | ung cancer, nel anoma, |iver cBCT/SG2006/000352
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carci noma, malignant 35 neopf;asm of pancreas, nyeloid

| eukem a, cervical carcinom, fibroid tunour,

adenocarci noma of the colon, T-cell |eukema, gliom,
ghyadrhastdicigukehia gamtnBcaleuliema, chionie 00ZlosBe8RMia, acute T-cell
P oTac® ﬁ’)éﬂr. .
rl%%e@%?ﬂé{o%@%?@gﬂ%ﬁg@’ I adderC neoé‘?"gg?@,@%%'a'

muscul oskel etal neopl asns and Al zhei ner's Di sease.

9%6. A U‘S%eﬁ'ﬁfb@%c@érﬂiﬁ tt® chintied \rgrﬁaréwﬁfe_ebrfé bheognprofein kinase(s)
mor e pr.otejn kinase IS a rotei.n.tyr e

P ridecat et tog kwgaesgiﬁ%&ea?fﬂ@ (OB B CPAP T TR g JAK2
pordtrestional gqudaients therevdse is a G oup VII protein

tyrosi ne kinase. 10 96. A use according to claim 95
wherein the Goup VIl protein tyrosine kinase is
s®l.ect Al nfetinch aceerdige de Flai B whereiyy thef oreyRR moEARrptein; ip@se(s)
aiReludddN three 8 EHKAC FLENRd JARDWE MiAkIBAdI eb iRl S®S theBaf. A use
according to claim96 wherein the Goup VII protein
tyrosine kinase is is JAK2 or a functional equival ent

t §ger eof UsedB a cAmprsiad acwmeadi to gny aneadf alaimsA7to B évtee prepdvation of a

g@gglﬁén%%lt H)gj 9§atﬁ%¥ cI)r?c{itE)n Wé@éﬁurﬂé\ iﬁhif@ﬁﬁibﬁig@& oﬁ&ér mére protein
) use according to any one of clalmns to 98

wkiegse(sh qahepreventli infiilgh or aimsliralet el patholngy t Mesygiptagplogy of the
cedraitish.i ng of Myel oproliferative disorders (chronic

i di opat hic nyel ofi brosis, polycythem a vera,

essential thronbocythem a, chronic nyeloid | eukem a),

ngel oi dA usetaaqirdigj @, claihr 88 iwhemsinethe e oc yiores plotairk Binasa(s) is a

ﬁgﬁﬁgc&%@%@%ﬁnﬁ“a@gkem a, acute erythroblastic

S di sease, B-cell |ynphoma, acute
T-cell | eukem a, 25 breast carci nonm, ovarian cancer,

Ceb.ON CARNG: BAMRIngPH iR 188 RRGEhe cJBihABPEMRent kinase is a Group |
ngel od r%%I astic syndrones, kel oids, congestive heart
f

MO RNaseschenmi a, thrombosis, cardiac hypertrophy,
pul nonary hypertension, and retinal degeneration. 100.

i_\QllJ S€ ak %gé ggzc@%intgcfo 8!'&1@ ) \%ﬁ%‘ﬁ{ee%rguﬂ p?Mth&rﬁisg is. selected from
yrosi ne | Nase I's a ou 3 protern tyrosi ne
(Thvecasep coogisting, o SBCaS GRKZHADKD Gl FDKBICHILR COK. RHTAIREL,
?ﬁ@qrmr%éz}/s:girﬁmgh{mmm'ts,g@m}g,i DRASE Dd8dc28 ahsak,ngﬁ%mm, PfC2R,
S| | - R- _ !
c ERp ek Ges Bk, CBeR8, £ IEs Bt ot anfoscaR ora
5

f ametidnarsapivalentiterdotnt t hereof . 3

92. A use according to claim 90 or 91 wherein the Group | CMCG kinase is CDK2 or

a functional equivalent thereof.

93, A use according to any one of claims 89 to 92 wherein the condition is selected
from the group consisting of prostate cancer, retinoblastoma, malignant neoplasm of
breast, malignant tumour of colon, endometrial hyperplasia, osteosarcoma, squamous cell
carcinoma, non-small cell lung cancer, melanoma, liver cell é:arcinoma, malignant
neoplasm of pancreas, myeloid leukemia, cervical carcinoma, fibroid tumour,
adenocarcinoma of the colon, T-cell leukemia, glioma, glioblastoma, oligodendroglioma,



WD 2007/ 058627 PCT/ S&006/ 000352 143 102. A use
according to claim 101 wherein the Goup XV protein
W@ 9000958927 ki nase is FLT3 or a functional equiRel/862006/000352
t hereof. 103. A use accordln to claim102 wherein the
FLT3 i ncludes an internal tanéen1 5 duplication. 104.
A use according to claim 103 wherein the internal
%E\%ﬁ&’néi Wbiidhadah&h, rbSerisis Jaktbtytanid, Oradddr nasrlasmsamustsloskeletal
YEYDH I|:)snﬂgon 592-601. 10 105. A use
ad® EﬁFﬁ@“?gZQﬁ ®cl ai m5100 to 104 wherein the
condition is select ed fromthe group consisting of
a@k't € eds@'a%c&r@H% §§ \WnErel' ﬁﬂ&%ﬁb QF Yidr€ plofdivk Rithd(s) is a
acute ynphocy [ enla nmyel odyspl asti c
5 s?ﬁﬁ%@hﬁ%meﬁ@a%bcyt03|s juvenile nyel ononocytic
| eukemi a, acute B-cell leukema, chronic nyeloid
| eukem acute T-ce ukem a el pprol i fer v
diPSor de?‘é’seé‘ﬁﬁor@?ﬁ t?rﬁ'%m@géﬁl?]&mfgsyﬁ{%" F K€M nasg% Broup VI
1Qmteiftyrsime&inasgy. di ng to cl ai m 88 wherein the one or
nore protein kinase(s) include at |east two kinases
sel ected fromthe group consisting of CDK2, FLT3 and
10 JAR2 or A ysgraseordinalio dain Yamberels tt\%@r@@fV“ pigteyptyrosige kinase is
MeLiBady 3P g?lﬂuﬁ QorslsBhd bl §GKMh g, NAKD &n@ NGO for D Fudictional
pr ot e| n ki nase include all three of CDK2, FLT3 and
J BRIV NGOl i onal equi val ents thereof. 108. Use of a
conpound according to any one of clains 1 to 31 in the
pry par at,| of _a i r r : o ki ;
pr ZVent [ o‘%%o?cc%%w gg‘@ﬁgﬁ% %%%dtpé t(‘}? %&)r\%%g?e%awsﬂeukéng se s
15 acdABR df afynctionallegiivalarderdebr ei n t he ki nase-rel ated
disorder is a proliferative disorder. 110. A use
according to claim10 rati .
di%or der 138 caEIg 4o F\aw‘?g’ge'ieﬁ‘etnﬁ Hgﬁg @'ﬁ%ﬁ §t\)i/ﬁg': gytation at
myekibg ®i7. f er at i ve di sorders (chronic idiopathic
nmyel of i brosis, polycythem a vera, essentia
t hronbocyt hem a, chronic eloid | eukem a), nye
20 me%ap| adi ¥se asherding & anyene %@i@@y@ﬁ ¢o PRyyRaseip Fhe G&Bﬁﬁ'@ is selected

MYRInPIhE t’O%H %Sﬁglsfﬁng bﬂMy@WpPoﬁferdW@Bn%F@é?@ thfdnfé ldj@wﬂﬁéﬂnﬁelof brosis,
acut e HF myel ocytic

P T S R L NLR
|e‘dé<le;mas&a bl&bkk@awslmmmpcy{hbdlgw(ermas gliuse dgaphoBy/tig Slegkdniia, acute

! yé@ﬁr%ggstncal%me%g Igc?clﬁlkl eHé%eagé aB-chr m@hoﬁér Q&ﬁpﬂ%oell leukemia,

vafian cancer, col Car ci tate cancer,
25 nelreasd nearcinapes, oRMAdd1 £8DSEE, §9lﬁ@r@ﬁ@gomakeqr@ﬁtﬁg cancer, melanoma,

I e 5 50 "Ryndr¥Re OkbTdi 42D @BRdestifeT hedr @G0 GétB5ia, thrombosis,

cardiac hypertrophy, pulmonary hypertension, and retinal degeneration.

100. A use according to claim 94 wherein the protein tyrosine kinase is a Group XIV

30  protein tyrosine kinase.

101. A use according to claim 101 wherein the Group X!V protein tyrosine kinase is
selected from the group consisting of PDGFR-b, PDGFR-a, CSF1R, c-kit, Flk2, FLT1,
FLT2, FLT3 and FLT4 or a functional equivalent thereof.

35



144 mal i gnant neopl asm of breast, malignant tunour of
col on, endonetrial hyperplasia, osteosarcong,

W@ owanssss7 cel | carci noma, non-snall cell | ung PER8&2006/000352
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mel anonm, |iver cell carcingya, malignant neopl asm of

pancreas, myeloid | eukem a, cervical carcinonms,

fibroid tunour, adenocarci noma of the colon, glionma,

gid2obl alsUmmco(dlnggmdlemﬂtng\Nhemm1he53rbym?§Wowratemdwawmeahﬂase is

cytoma, bl adder neopl asns,

ang%%rrrrﬁé@gf& ,(\a/télg qﬁéé%"& asnms. 111. A Use according

to claim 110 V\,here the proliferative disorder is a

My, OPrQlusd aE@kdingetoddiSAr e rwheldh hb2rLTA iHG®ied GAGRENAGtandem

t& EI aim 111 wherein the nyeloproliferative disorder
Pical@ted fromthe group consisting of polycythenia

vera, essential thrombocythem a and idiopathic

\rl]\%(ﬁll of ',&3 u%g"a%cor%&?er’;c‘a}ﬂﬁqo@%gfe e, J‘x@rng ?dnﬂ%rﬂrqgjgliciti%\ is a

ereint I've di sor I S cancer
MW@tla@@f@ﬁnleSNQﬂR&YﬁwY@HQt Wélp'eﬁfi? 8He cancer is a
solid tunour. 115. A use accor ding to claim114
wherein the soljd tunour

at in, or.
st A HFRESHRBIHOA SRt pasre 0D Ea s et e ol GhisRigeled
gfr@ﬂ fheGpaLBI cohsistitg of aduteamglojd low@ra, acut®promyelpaytisicaltesia, acute

%OHE E/{qd?tggermk)ao%gﬁlp%}%bl%hc s!ﬁh%m%s' Ye%ﬁmeﬂ@ggﬁrvgfs‘]]ﬁe’emyabcimonacyﬁc
v@g@mla muéﬁj@e‘?ellalﬁd(emﬁSCM@WCZ@Y@% lepkaia a@&fﬁaerrreHdewm'a

Ch%l@ﬁr&l}éaﬂ%%fs%fd@rst h1 SARkhyelofofodyidhIRhRLI cal
cancer. . use according to claim 116 wherein the
hemat ol ogl cal cancer is selected from the group
CoUBsi St i AUs@hcoaritigao onpiel &8 whereh k@rina or moretpotein kinase(s) include
pro cytic le u

Ilg%g Q\g% ?{%18 ?scseie?ﬁe rfgdrrr% e irulfgo rEB Xft blﬁl\(/%%i'.:ﬁ‘@rgn@ JAK2 or
nﬂmb@nﬂmnlyalerdsmsreb@ukem a, acute B- ceI | | euken a,

chronic nyeloid | eukem a, acute T-cell |euken a,
chronic eI ononocytic | eukem a el oi d net apl
ch?oni c EV%’/‘B do Flaimk &9 %{hef%ze GeONeP PP (5’69"%[%?5“839(3

I &mmmlahrebl@dgbkm F$ T8l s %@, or undtioBaleglilaléntgbhena. 118.

A use according to claim 108 wherein the

ki nase-rel ated di sorder is a 30 cardiovascul ar

dité®r deVse of@ REOFUrAZRERFINPPIC RN EOIOY G/aNFORKH 31 inthe preparation of a

UsRdRERE: flir tFthn?én@bFBré%&no%@é RihAselBateqAlsdigevascul ar
di sorder is selected fromthe group consisting of

congestive heart failure, ischem a, thronbosis,
caogli acA hyepaedordm o adtimr €GB QUNORIIS thed kihA€k-relateds disorder is a

g%pg{eaa‘ggeqdlgoq%&l aim 108 wherein the kinase-rel at ed

110. A usé according to claim 109 wherein 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 lymphocytic 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,

prostate cancer, melanoma, myelodysplastic syndromes, keloids, retinoblastoma,



neur odegenerative disorder. 121. A use according to
cl aim 120 wherei n the neurodegenerative disorder is

wo\bwhessseT ' s di sease. 10 122. A nethod of treaPCTIBGLNNG/000352
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preventing a kinase-rel ated dj,sorder incl uding

adm nistration of a therapeutically effective anount

of a conpound according to any one of clains | to 31

t eatigrpat hesptasimn o emdst hetigreht tubioud 28. colanrebdrowbtrial hyperplasia,
a t ! [ [ =r el ;
d%gtgés Hagna é%]ugljngdsr'(}eilr%érpa %g)ogs@%f%f}ﬁ lﬁﬁ%‘cb%ﬂée? rﬁélé:h@ﬁla liver cell
as@rglnmﬁgm@lmn@mtammptam wq@anéliensmxéelw deykpaiaatoeiyisal carcinoma,

dkf@r‘éfdd@rrnodrsacﬁe%l)@a%l%a b BEnchibBe gﬁd?dép gﬁcSMb%toiﬂd Bﬁonéndroglloma
wherein th e’pro iferative disor fro

gMERAe™30 WBHRS ST o?esﬁ?%?‘sopﬁﬁTOCW%T‘%'t |§%d‘d8f sBerOB ® and
(@fmsmmseeletdurﬂpmmg: nyel of i brosis, polycythenia ver a,
essential thronbocythem a, chronic nyeloid | eukem a),
nyel oi d nmet apl asia, chronic nyel ononocytic | euken a,
admt e mhelsé dadceuianita, cljimy dhd | whaty ethe moigliferative: disorder is a

Eﬁmoﬂ’erati\%‘:dt’sto?depr onyel ocytic | eukem a, acute
I ymphocyti c eukem a, acute erythroblastic | euken a,

e B-cell kem ocC
i1 3b s o e aese T AT RS B elcp BT Degppey s selects
bifremshe granmccrmemm aﬁ‘palmyamnﬁza\rm lessentdl tmorolancgthemiawnd idiopathic
prn&a gﬁg gancer, nmel anoma, nyel odyspl astic syndrones,
ke Feti nobl ast oma, malignant neopl asm of
breast, malignant tunour of col on, endonetri al

hymsr pl ASlsSaccArirdQs aam,whé@uaﬁw@nfs@w_e disoRde? isrtandar.
non-smal | cel | Iung cancer, nelanonma, liver cell

C Sifen Ause BROIAR il AR P e BRE £ 30w WL ©
adenocar ci noma of the colon, glioma, (%I i obl ast omm,

oli1§odeAdise gesorting tommﬁmherelamrﬁoww ERHEI8 @ tumour present in or

r Gﬁét@.d‘lﬁ%&b& frodSh loRfan loP fiBsue bél@détﬁﬁonﬂ@n@@r@@%nsn@ﬁgi of breast, ovary,
nmuscul os e{ﬁ?t al  neopl asns

accord
CIEBPH 355 eh rorial T P i e e GPOTST SO, B, Peura
mytis$ueplymbhdtie tissue vieoodive saet bladdeNEh@ D00 58627
PCT/ S&G2006/ 000352 146 126. A nmethod according to

clabm AZre ¥WBrdigho bibeh TERInaRIhé Eficatis Hﬁeﬂétﬁl@%@& karicer.
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118. A use according to claim 108 wherein the kinase-related disorder is a

cardiovascular disorder.
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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 lymphocytic 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, prostate cancer,
melanoma, myelodysplastic syndromes, keloids, retinoblastoma, malignant neoplasm of
breast, malignant tumour of colon, endometrial hyperplasia, osteosarcoma, squamous cell
carcinoma, non-small cell lung cancer, melanoma, liver cell carcinoma, malignant
neoplasm of pancreas, myéioid leukemia, cervical carcinoma, fibroid tumour,
adenocarcinoma of the colon, glioma, glioblastoma, oligodendroglioma, lymphoma,
ovarian cancer, restenosis, astrocytoma, bladder neoplasms, and musculoskeletal
neoplasms.

125. A method according to claim 123 where the proliferative disorder is a
myeloproliferative disorder.



wherein R, R2, Ra, Rb, Z2, Ar', Ar2, X1 and X2 are as
defined in claim1l1;, (b) subjecting the conmpound to
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group. 137. A nethod according to claim 136 wherein

step (b) involves treating the trifluoroacetic acid
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128. A method according to claim 127 wherein the cancer is a solid tumour.

129, A method according to claim 128 wherein the solid tumour is a tumour present in
or metastasized from an organ or tissue selected from the group consisting of breast,
ovary, colon, prostate, endometrium, bone, skin, lung, liver, pancreas, cervix, brain, neural
tissue, lymphatic tissue, blood vessel, bladder and muscle.

130. A method according to claim 127 wherein the cancer is a hematological cancer.

131. A method according to claim 130 wherein the hematological cancer is selected
from the group consisting of acute myeloid leukemia, acute promyelocytic leukemia, acute
lymphocytic leukemia, myelodysplastic syndrome, leukocytosis, juvenile myelomonocytic
leukemia, acute B-cell leukemia, chronic myeloid leukemia, acute T-cell leukemia, chronic
myelomonocytic leukemia, myeloid metaplasia, chronic myelomonocytic leukemia, acute
erythroblastic leukemia, Hodgkin's disease, and B-cell lymphoma.

132. A method according to claim 122 wherein the kinase-related disorder is a
cardiovascular disorder.

133. A method according to claim 132 wherein the cardiovascular disorder is selected
from the group consisting of congestive heart failure, ischemia, thrombosis, cardiac
hypertrophy and restenosis.

134. A method according to claim 122 wherein the kinase-related disorder is a
neurodegenerative disorder.

135. A method according to claim 134 wherein the neurodegenerative disorder is
Alzheimer's disease.
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136. 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
X1
/
Art
Rb
R2 R®
AN N
X2
| -
P /Ar2
5 R? N z2

wherein R", R2, R?, R®, Z%, Ar', Ar?, X' and X? are as defined in claim 1;

(b) subjecting the compound to ring closing metathesis;
10

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

137. A method according to claim 136 wherein step (b) involves treating the

trifluoroacetic acid (TFA) or hydrochloric acid (HCI) salt of the compound with 5-10 mole%
15  of Grubbs 2™ generation catalyst in dichloromethane at 40 °C.

138. A method according to claim 136 or 137 wherein step (c) includes treating the
metathesis product with a freshly prepared ethereal solution of diazomethane (CHzN2) in
dichloromethane/dioxane at 0 °C.
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