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WD 2007/ 048224 PCT/ CA2006/ 001721 Attorney Docket No.

L80003294WO | AP Bl R DOVAI N BI NDI NG COVPOUNDS FI ELD OF
waba7/0M2ENTI ON 5 The present invention concer nBCT/CA2006/001721

conmpounds that bind to | AP BIR domai ns, and nore

particularly the BIR2 and Bl R3 domai}gmedbdckat Ro.Ws6Jodboawo
to treat proliferative disorders. BACK ND OF THE

I NVENTI ON Apopt osi s, or programmed cell death,
typically P BRIDOMAINBNPING COMPOUNDS! enance
tice a [

of healthy tissues In nu r organi sns.

Apoptotlc pat hways are known to play a critical role

i n r on| c dev’éoprrent viral pathogenesis, cancer,
F'%P&?F INVENTION; s and neur odegener ati ve di seases,

Thé@Bredeht m@éntn@ﬁ QSﬁce@NseéHn%ouﬁH& ﬁfa%lhgl?élAF”Bﬂ‘dorﬁ&ﬁQtaﬂH'n%re
response has been_inplicated in the devel oppnent of

par@amie@f theaﬁ!% BREBIR3 demaipacang arg uéw‘uag tw&wekfp@ﬂm gigerders.
erythematosis and nultiple sclerosis, and in viral 15
i nfections, |nclud|ng t hose aSSOCIated wi th herpes

BAﬁKﬁBOBUMFuB"EdNU dOdirus. Caspases, a class of
Ap&?’tﬁé?'cﬂ r&jr |I déhth, ?Pvate u#sqhirtead&eféﬁ%hpéios

ave een ac tors

magieNANee of ?ﬁl@v@sﬁ@som pwiceliuias afoanisms. yARsptaicaiatways are known
to M‘% 8 |3r|t|(,%‘P FHI@Hbr%}?oﬁl@ abi R?ﬁné?ﬁ%’tlapﬁfétﬁéb%enlaég 6&e&akut§g9mune

donuali ns, nairel
dlsangts @aﬁnaur@dag%emvg .dﬁ@awm ge el grpiher gvents eAlterations in an

Sk 548 A I e BB

diseaRas, PiaAs SyRiesuc lupps GB’Fﬁﬁ"?ﬁos'%\de @UE'HPBF@B@WQ*% @R inyiral

|nfé@tlbﬁ%,2fhdﬁ§dnfd|:§3ﬁg§é asd¥blabed\fith hethE€viRIsRoiRATBd, hd ddBh&Arus.
Bl R2 and BI but no R NG domai n, whereas Livin and

| LP2 have a single BIR domain and a RI NG donmai n. The

Ca@ﬁ&b@té’ﬁlﬁs%ﬁd%fémésﬁaﬁaéésﬂ kRCkrioWni tB iditkite BpoAPHPERStRey have
onl | nhi bj tz@?se actj vat e?le%??s', ases

be%ya%ﬁV?éet iers g 2RoPiasis Recteiss PSS aigea faiing gpich
cortainne t6 &reabasulcvids tmr@eathmdm:hwrndmem BIRG ! B\R2! 8fd BIR3,

Sy BBy Rt A NG e s &

QAR PR b FIRG Zite O SReals ghibe Slemiays  EXaTRlgs phuman
IAHs igelade, a(IAPVH-I!;AP;l( | (ako ggfalééﬁozasrkgAﬁzyg gad HW@(CIAPngfb@ch have

ormlno i,nds nhi bj ts se-9, .
thrigh B OGS A A b oa BT BINGTE ok SPIBFRS thiss g1 domains
(BIBRfl, BIRZRrdBIRB), tbait t;dﬂ R_IrhltgGHbmamywﬁéreEQ Lﬁ/frf &t I|QP2 have a single BIR
pases e s have, al s

o R RS RN Pimaify, Ine Brotcivi KRB e eABEG HIRtE i apoptosi
(XIABLcaysnat ohbydhitibitsatbe actnﬂimdca‘saasesrby(dfﬁémmlﬂg e caspases, but
o Yy Nt .
(Smé_md:mrpogh the ubiquitpiatier-mediatedt wotepsphepataway diartiney E3 ligase activity
of #IRINGE bin¥ ARGEE ddntih. ETALBIRY domain of XIAP binds and inhibits caspase-9,
which can activate caspase-3 .. The linker-BIR2 domain of XIAP inhibits the activity of
effector caspases-3 and -7;. The BIR domains have also been associated with the

interactions of IAPs with tumor necrosis factor-associated factor (TRAFs)-1 and -2, and to
TAB1.
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tunor progression and resistance to pharnmaceuti cal
intervention. Interestingly, results denonstrate that

w0 e®7mIRRCce t 0 apoptosis can be decrease by siRNAXCAZ®G6/001721
antisense directed against specific IAP's in the

cells. Hence, suggesting that int erf;q{oHégD%gepN& heodn3294W0O
ov@%l tnd Imbs‘?uneglgﬁ ab ’%Pcochs'lPFWFtto EBQMSS@QH@%?%@&W doﬂtnbute to the

sens It1zin I sease cel to apoptosis. “A series
tumeon goagressien andggﬁlggnaqa to m;q@ragq:@tlgal intarveptiqay mﬁ@reﬁﬁlr{gly results

derjn@E> &@ﬁ%?%ﬁls%nié?%%@ﬂ&ls cal e dedréaseWysHRRA |aﬁ6 %ﬂﬁﬁén@e

ucture o d BIR3 reveal "a criti
diresitertiagainst spedifia IARIfin ghererlls. ldwqeheuqa?ﬁmrwc@abﬂteéfsms pitithe

actﬂ/gggf fhe IABR WBRTBbI2Auvahiag e skAditiiy Ms&dsel o@ﬂs to apoptosis.

y second mtochondri a-derived activator of
caspases (Smac) and Om/Hra2, and four Drosophila

A s‘%h@é Sf %o@%ﬂ@anéﬂ &e caphble ofiiﬂﬂarf@hﬁﬁbvﬂh |AMYBagHase interactions.
interfere” wth I AP func |onwf¥ ﬁ|n| to these iftes
[

TheyX- rﬁhémstq"egreee*pustrectmep@fa%% nd, BIRseMeal afEeal Pinding

podi@$ Qn@?rdob@%ﬁ tHePSrfael ioPé 4 BIRRIDH RS T damAlidn mitochondrial
am no-termnal tetrapeptide AXPY or_AVPI

projeiftiSEEIY $REON¢ m"@chWﬂaﬂﬁr'gedoﬁ'%@tﬁgofpceékﬁeséﬁa‘ac) and
OnWI—ﬁFa‘QPbﬁd ﬂfupbﬂis@bﬁifaoér@tefhsj(ﬁehﬁﬁreﬂEEPtGrﬁW Sngd lSiékle?)Swhlch interfere
cBase i nteractions, Alt houg@pt he ovgﬁg g] Bg
w'tBﬂAﬁ’ﬂm pribw pinding fo hesasites orsthgis FRsPSFY ave boen
idehlifdE EAER oﬁﬂhb?é @IP iARBitdr8 pbBé%s@é% é‘@h@@éﬂm‘b&éﬁﬁﬁﬂ&&rapeptlde
that form the binding oc ket andrg&roove

A APk Soanpase Dok TS 56 iScHUSE: PORUE and GTBPI protein/protein

.nta»aamira%ucﬂ s faPLeadREe @fter@@ﬁmu mﬁo@vtﬁe be@au ﬂﬂﬁiﬁg bfiadividual
which re ortedl bi nd Xl AP i ncl

di n
BRI S Sl conBgyed e F alRssiong 1 oGl atidseaypnces
thabtctinethe BifdingiteketRaididoved N3l SueBt bitdinglafthiges vary between each of
O 6/ 0025347A1; United States published patent
theaé XFNHN  nunber US2005/ 0197403A1; United States
published patent application nunber US2006/0194741A1.

A ETRRs e parasorRRnass hisrupecg oty egradicing RIH fnglufing w
et 8, Ghemistabard Biglognd/dl.hey Z5%eraY (Dom)gedltdd‘&am{sqigbhshed patent
ti S no

oo BBk A hBG OB RAB e D BB B s appcanon
numbaaUBSOOFﬂWMSABIURﬁted tStates pattished patpetcapblicatiby nosper
R HARIRSSH 8 o e L BER G4l i bR rget e
BIRB domainrof Xdvie, rﬂawhadmepmted biazvaifadiligy andthesgbwre fimited therapeutic

, iall .of _proli '
anBE0 T GR80 g combBlinds ek A BRI i 2t bl BF P o
indeed b@&r BIR H0MaIN2 1sucAtasd|R2ythiSdadkedf splecifidity G@y3 s id@nexpected
sud§lé%RY OF THE | NVENTI ON W have di scovered a novel

seri es of conpounds that bind the | APs and enhance
cel lul ar

Thus, IAP BIR domains represent an attractive target for the discovery and development
of novel therapeutic agents, especially for the treatment of proliferative disorders such as
cancer.
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apoptosi s through I AP nodul ati on, and whi ch have
phar maceutically acceptable stability and

whr@avai2babi | ity. The conpounds cause a reductPOIICA2006/001721
and/or |loss of I AP proteins in cells 5 before

m tochondri al depol ari zat| on occurs Q{B ng%X@PNOtLB@oszWO
caspase 7, caspase 9.
sui@hg\ﬁmpf”gul S suggest that a snal I nol ecul e is

Wedr&n@tduscooéred dawivel segies af compduABs fhab biaid e WEisand enbance cellular

%%[5’\5 L#ﬁlﬁ«t/’n i @Ze}ttfog g?/i‘ﬂ% ﬁli hé\%ﬁ@'ﬁé@é(ﬁélﬂnﬁa Ikﬁsfccgstaﬂg Stability

and: bishvaiabilityn Thietdonmpbheds ¢aude @geductioh angyoploss pEIAPgoteins in cells

oo el DA B e d et o

caspade (i ambtaspapop! biense thie resuitssuggsstt that asmall siaiepuée is capable of

t
dmgr? eggu q@pHRP gg&gﬁé ?@Fg'reggelllgﬁetaths?%ﬂﬁ&%rtﬁﬁ%ﬁﬁlbﬁazgﬁ@%e of the
compauridsmeayeqffer adearttadesditen. aduinietevast in combinationpwitim ather inducers
of%}‘)ec{ ?os%wown to cause 15 reduction of cellular | APs from
%®Rihi ch can be bl ocked by a proteasone inhibitor.

Advant ageously t he conpounds described herein have
SeRSIASRE 4 54108 8 HEELRUAnGE DGR viobing e
doinaimepf nhqmphhm’eXIAPrﬂndtnrgmetergnogmlS&ﬁ ealmapelbras aaﬁaglﬁ@gent orin
cor"f\bﬁﬁgtléﬁ \Wh Q'% \AﬁhSﬁ%l'agJQPhcpa 6F a H84th ‘?éce?)fdr agbhiBe Su@ s TRAIL or

resi st ant 0 t0SI s.
agqtist mpmmrmtﬂ@odiem rMortegven the compeundseverg éhp\yn fhcause

recﬂéﬂ@ﬁ ?" ccetllhlﬁ mqﬁfm %IEW&P&% t%rbl I&B @%?}bf%tasﬁﬁ@‘h{hlbltor

receptor an bodi ese resu ts suggest
Adumfpmm@b' tﬂe qonmpounds dﬁﬂcnberd/@relndwve\prq amﬁwgctl\atyen various

caidricaff mesruc?%g 'b}QdHé‘r g)fant,srgéﬂcd célHﬁ‘qé’tEk%nﬁ@ Gurlgt PRihema,

originating fromt ogl cal mal | gnanci es.

muliplemyloma @nveowmcﬁmdgamlsq flad arrdisation in Atheneanser aellfines and
in @beseb 'wﬂ%r@@&l‘s'a?é‘l;és%?adt'ib Qécf‘p‘(@srht e th@ﬁ/b}e found to kill

net astasi s, | nvasion, | nf | ‘ammt i on, n ot her
capes 6aksin acyyapegistie managr wih ¢RAILsorwithragepist TBéILsr@smtort ti-

bo@iBEPrA&deSresdl %@9%@%%%%@ Sthe #ﬁ@taHﬁﬁf/éHtloh Wilt dénonstrate
treat ment of autoi nmune di seases. Accordin

anti$ARREr ety oRBAt Fid t¥eoyE 8@ HMQUAY gmlpgwgqmﬂénne@atologncal

maRGAMERT MErebve NBE com%BQﬁHs' SRS pregérw\@hﬁw I%QVEFSO @hd
taut omer of a conpound resent ed Formula |I: 30

apRisaseon iy RIaETHAg p@memglb@g @fﬁt[‘va%?'i dnfleaymationkand iR@ther
dise8880chaP40060ize @by Ablidthkt 1808sidtaht to apdbIdis 0 Thd 8dmpduhds may also

be useful in the treatment of autoimmune diseases.

According to one aspect embodimentof the present invention, there is provided an isomer,
enantiomer, diastereoisomer or tautomer of a compound represented by Formula I:



BOGn | O RIHNII-1- [yYNNAQ R2 HO or a salt

thereof, 5 wherein: nisOorl; mis O, 1 or 2; pis 1l
wW@r002/04824 Y is NH, Oor S; A and A are indepePdEaAR0P6/001721

selected from 1) -CHzZ-, 2) -CH2CH2 15 3)

10

15

20

25

-Q(CH3) 2-, 4) -CH(CL-C6 al kyl) - Gh'{e%o&%t No- L80003204WO
cycl oal kyl ) - 6) -C3- C7 cycl oaI ydo 7) -C6

al kyl - C3-C7 cycl oal byl r H20 - -; B and B

are i ndependently CI- B hIF§°°25 1) -X-L-X -

or BGis 4 WO 2007/ 04 /GEA2006/ 001721 Attor ney
Docket No. L80003294WO N A 2) HH ON 3) Hor

o B
R1HN\/U\N/L”/N
F—QZ H A-Q

or a salt thereof,
wherein:
nisOor1,

mis 0, 1 or 2;
pis1or2;

YisNH, OorS;

A and A’ are independently selected from
1) —CHz-,
2) -CH,CHo—,
3) ~C(CHz)—,
4) -CH(C1—Cs alkyl)-,
5) —CH(C;—C; cycloalkyl)-,
6) —Cs—C; cycloalkyl—,
7) —CH(C—Cs alkyl-C3—C; cycloalkyl}-, or
8) —C(0) —;

B and B’ are independently C;-C; alkyl;

BGis
1) =X-L-X'-; or

BGis



HO N 4)0 H5 X and X1 are independently sel ected
from 1) 0, NR13,S, 0 2) \/\s O AOA O /I N-" 4)
woR000048204 5) © 0"0 S 6)~ \s, or i\ OSSO 0 7RCHCALO0HH01721

selected from 15 1) -Cl1-Cl10 al kyI 2) -C2-C6
al keny| 3) -C2-C4 al kynyl -, AESer]DBM&& R@'Lb&do:azmwo
5) I-, 20 6) -biphenyl - 7) - het er oaryl -
2007 §§24 fCT/ C‘A2006/ 001721 Att orney Docket No
L80003R -heterocyclyl , 9) -Cl1-C6 al kyl-(C2-C6
Akenyl) - HC1- 6 al kyl -
O
A
NT
3) H , or
0]
H
'Z‘L/NT])L”;R
4) O ;

5 X and X' are independently selected from
1) O, NR®, S,

S
10 5)n” =

L is selected from:

15 1) —-C4-Cyp alkyl—,
2) —-C,-Cg alkenyl—,
3) —C,—C, alkynyl—,
4) —C;-C; cycloalkyl—,
5) —phenyl—,

20 6) —biphenyl—,
7) —heteroaryl—,
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10) -C1-C6 al kyl-(C2-C4 al kynyl)-C1-C6 al kyl, 11)
-Cl-C6 al kyl-(C3-C7 cycloal kyl)-C1-C6 al kyl, 5 12)

wo gb7oe2d kyl - phenyl - C1-C6 al kyl, 13) -Cl-C6 PCT/CA2006/001721

al kyl - bi phenyl - C1-C6 al kyl, 14) -Cl-C6

al kyl - het ef oaryl -Cl-C6 al kyl, 15) - Glitofdy Docket No. L80003294WO

al ky * clyl-Cl-C6 alkyl, or 16) -Cl-C6
al ké OCl al k% 10 R1, RlOO R2 and R200 are
i ndBperdenlky—(SeiCodikeayr Grsally~H or 2) C1-C6 al kyl

opt L bl teit -0 r nore R6
subg??%e% ac*swpﬁ( angl@arﬂygch i ndependently 1)

NR4RE) —C 12%@:;1103-&7 cygloay-C1Re8%Ylor 20 Q and QL are
eacho _lep@beé'g@rgﬂeygﬂ_@ -CtalRyiwherein Gis a 5, 6 or 7

menbered rin tion IIy I ncor porates one or

nor &3) T@T@?%&'WG‘@M’G ewsfk¥m'S, N or 0, the ring

bei n@)mtcpéwllnet&ub@mme@ukywth one or nore RI12
subst | tuents; %@a&skeach i ndependently 1)

H 3%) tar Ggﬁ"wmheteg?w&'ybﬁ 30 4) F-C2-Cb

al kapyLle,-CoAlk§I-(5-2: L} adykynyl , 6 WO 2007/ 048224
PCT/ CA2006/ 001721 Attorney Docket No. L80003294W0 6)

4- C3-C7 cycloal kyl, 7) <-C3-C7 cycl oal kenyl, 8) aryl,
R', R', R? and R are independently selected from:

1)H, or
2) C,—Cs alkyl optionally substituted with one or more R°® substituents;

Q and Q' are each independently
1) NR*R?,
2) OR", or
3) S(O)mR™; or

Q and Q' are each independently

O/p

wherein G is av5, 6 or 7 membered ring which optionally incorporates one or more

heteroatoms chosen from S, N or O, the ring being optionally substituted with one or more

R'2 substituents;

R* and R® are each independently
1) H,
2) haloalkyl,
3) «C4—Cq alkyl,
4) «—C,-Cg alkenyl,
5) «C,-C, alkynyl,
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9) -heteroaryl, 5 10) 4-heterocyclyl, 11)
<--heterobicyclyl, 12) NC(O-R', 13) C(COOR', 14
W@ 2076¥eNR8RI, or 10 15) S(O 2-R', wherein t heCHCKN06/001721
al kenyl , al kynyl, cycl oal kyl, cycl oal kenyl is
opti onal I y substituted with one or ARffyBecket No. L80003294WO
subgi 7Scycf'6QW<yV‘her ein the aryl, heteroaryl,
het e ocy&l het er obi cyclyl is optlonally
subZiuﬁ@a-é?dow:loaik@wé or nore R10 substituents; 15 R6is
1) Io g 2) N2, 3) CN, 4) haloalkyl, 20 5)
e/ 6) C2-C6 al kenyl, 7) C2-C4 al kynyl, 8)
CS ey ‘t?@ed?ﬂr!@yl 9) C3-C7 cycloal kenyl, 25 10)
ar yI10 (_i‘gtep@gyagpar yl, 12) heterocyclyl, 13)
heteroblc [yl 14) OR7, 30 15) S(O)nR? 16) NRSR9 ,
17)1msseéymlyl 18) COR7, 19) C(O OR7, 35 20)
CO\lRQﬁQC ®@)-RO, 2007/ 048224 PCT/ CA2006/ 001721 Attor ney
Docl;% o) L8Qp03294V\D
14) —C(=Y)NR®R®, or
15) «—S(0),-R"",
wherein the alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl is optionally substituted with
one or more R® substituents; and wherein the aryl, heteroaryl, heterocyclyl, and

heterobicyclyl is optionally substituted with one or more R'® substituents;

"Rbis

1) halogen,

2) NO,,

3) CN,

4) haloalkyl,

5) C4—Cs alkyi,

6) C,-Cs alkenyl,
7) C,-C4 alkynyl,
8) C;—C; cycloalkyl,
9) C;-C; cycloalkenyi,
10)aryl,

11) heteroaryl,

12) heterocyclyl,

13) heterobicycivl,
14) ORY,

15) S(O)mR’,
16)NR°R?,
17)NRES(O),R",
18) COR’,

19) C(O)OR’,

20) CONR®R?,
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21) S(O 2NR8R9 22) OC(O R, 23) OC(OY-R11, 24)
SC(O R7, or 5 25) NC(Y)NR8R9, wherein the aryl,
whedoeneey | , heterocyclyl, and heterobicyclyl PGI/CA2006/001721
optionally substituted with one or nore R10

substituents; R7 is 10 1) H 2) hal Oﬁ{ombooc@)N&lgm3zg4wo
15

al k 9C6 al kenyl, 5) C2-C4 al kynyl,
%&7) éy@\l al kyl, 7) C3-C7 cycl oal kenyl , 8) aryI 9)

het 22)XREE)R’, 10) heterocyclyl, 20 11) het er obi cycl yl,
12), =), or 13) Cl-C6 aI kyl - C2-C4 al kenyl , or
14) C1- al Kyl - C2-C4 al kynyl, wherein the al kyl,

al kéﬁWQ(QiRk)myl cycl oal kyl, cycl oal kenyl is

opth ée tltuted with 25 one or nDreR6
substltu ts; and wherein the aryl, heteroary

whergirethe @y Iyqterogfydj hetese@yiclybiabg @pggaroqlgyctyblﬁ p@“cg]qlly substituted with

pﬁ,g;etﬁto%gb t&éht@ne or nore R10 substituents; R8 and
On% are each iwndependently 1) H 30 2) hal oal kyI 3)

C1-C6 al kyl, 4) C2-C6 al kenyl, 5) C2-C4 al kynyl 6)
R7§s3- C7 cycl oaI kyl, 35 7) C3-C7 cycl oal kenyl, 8

1) H,

2) haloalkyl,

3) Ci—Cs alkyl,

4) C,-C; alkenyl,

5) C,-C, alkynyl,

6) C;—C; cycloalkyl,

7) C;-C; cycloalkenyl,

8) aryl,

9) heteroaryl,

10) heterocyclyl,

11) heterobicyclyl,

12) R®R°NC(=Y), or

13) C,4-Cs alkyl-Co-C,4 alkenyl, or

14) C,-Cs alkyl-C,-C, alkynyl,
wherein the alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl is optionally substituted with
one or more R® substituents; and wherein the aryl, heteroaryl, heterocyclyl, and
heterobicyclyl is optionally substituted with one or more R'° substituents;

R® and R® are each independently
1) H,
2) haloalkyl,
3) C1—Cq alkyl,
4) C,-C; alkenyl,
5) C,-C, alkynyl,
6) C;—C; cycloalkyl,
7) C5-C; cycloalkenyl,
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WD 2007/ 048224 PCT/ CA2006/ 001721 Attorney Docket No.
L80003294WDO 8) aryl, 9) heteroaryl, 10)

whedoeneyc! yl, 11) heterobicyclyl, 5 12) C( O RILCALBY/001721
C(OY-R', or 14) S(O 2-Rl11, wherein the alkyl,

al kenyl, al kynyl, cycloal kyl, cycl oahi@Ryipokiet No. L80003294WO
opt |l'y substituted with one or nore R6
gf%,

substituents; and wherein the aryl, heteroaryl,
het 8} Belpeaapl, and 10 heterobicyclyl is optionally
subq% stbReyit h one or nore RO substituents; or R8
and toge{her wWth the nitrogen atomto which they
ar e 1hbpRIB@biIcYeMh a five, six or seven menbered
het qgg%mgw; ring optionally substituted with one or
nor e substituents; 15 R10 is 1) halogen, 2) NOZ,
3) &R CQIYEROR3) (OR14), 20 5) Cl-C6 al kyl, 6) C2-C6
al kaayg(0),-R'",C2- C4 al kynyl, 8) C3-C7 cycloal kyl, 9)
C3-C7 CanC| oal kenyl, 25 10&( hal oal kyl , 11)OR , 12 )
wh e %)al@pyl’, alkmy)l, c(yﬁqa’ ylggycpgjke@(@ gptp?n’ally q_lg)ﬁtl uted with
on&oANBE R® subklituehiNREMPwherbR) th&ak), 4368y, hdBlocgéyil and

heterobicyclyi is optionally substituted with one or more R substituents;

or R® and R® together with the nitrogen atom to which they are bonded form a five, six or
seven membered heterocyclic ring optionally substituted with one or more R® substituents;

R"is
1) halogen,
2) NO,,
3) CN,
4) B(OR™)OR™),
5) C;-Cs alkyl,
6) C,-Cs alkenyl,
7) C,-C,4 alkynyl,
8) C;-C; cycloalkyl,
9) Cs-C; cycloalkenyl,
10) haloalkyl,
11)OR’,
12)NR®R®,
13)SR’,
14) COR’,
15) C(O)OR’,
16) S(O)mR’,
17) CONR®R®,
18) S(O),NR®R®,
19) aryl,
20) heteroaryl,
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35 20) heteroaryl, 9 WO 2007/048224 PCT/ CA2006/ 001721
Attorney Docket No. L80003294WD 21) heterocyclyl, or

wQ@2)o7ke2es obi cycl yl, wherein the al kyl, al kenyPCT/CA2006/001721
al kynyl, cycloal kyl, and cycl oal kenyl is optionally

substitut ed with one or nore R6 sug&d&&,ﬁ},&@mﬁ L%2%63E94W0

Cl- C6 al kyl
'%jé'}é’ﬂc%y : 5) 3. C7 Zycl oal kyl . 6 3.7
cycﬂa)athdte;rnpicyclyl?) aryl, 8) heteroaryl, 15 9_)
Wh@%ﬁ %Céflfs)l(yallkﬁnglr 1ki@] yﬁ?&%{/ @f) %f%%%al lpﬂ%r'ri]é)y? sustituted
W|tbmwe@na1dqu% ablestitventsed with one or m)re R6

substituents; and wherein the aryl, heteroaryl,

11heterocyc|y|, and heterobicyclyl is optionally

R'sigbstituted with one or nore R10 substituents; 20 R12
is ]l b kyI 2) Cl1-C6 alkyl, 3) C2-C6 al kenyl,
C2- aI kynyl 5) C3-C7 cycl oal kyl, 6) C3-C7
cycl2d)a¢ké?ra3al|kyl 7) aryl, 8) heteroaryl, 30 9)

het &5 ogyel %kenyl,

4) C,-C, alkynyl,

5) C;—C; cycloalkyl,

6) C;-C; cycloalkenyl,

7) aryl,

8) heteroaryl,

9) heterocyciyl, or

10) heterobicyclyl,
wherein the alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl is optionally substituted with
one or more R® substituents; and wherein the aryl, heteroaryl, heterocyclyl, and
heterobicyclyl is optionally substituted with one or more R'° substituents;

R is
1) haloalkyl,
2) C4—Cs alkyl,
3) C,-C; alkenyl,
4) C,-C,4 alkynyl,
5) Cs—C; cycloalkyl,
6) C;-C; cycloalkenyl,
7) aryl,
8) heteroaryl,
9) heterocyclyl,
10) heterobicyclyl,
11) C(O)-R",
12) C(0)0-R",
13) C(O)NR®R®,
14) S(O)n-R"", or
10
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10) heterobicyclyl, 11) C(O-R11, 12) C(O O R11, 13)
C(ONRBR9, 35 14) S(Om R11, or 10 WD 2007/048224

w206/ 001721 Attorney Docket No. L80003ROHE2006/001721
15) C(=Y) NR8R9, wherein the al kyl, alkenyl, alkynyl,

cycl oal kyl, cycl oal kenyl is opti onal }\tY ,\?#%Ew NBQ_%0003294W0
VVI t q5)§ge{ lQﬁBF(mr e R6 substituents; erein the

roaryl het er ocycl yl , and heteroblcycIY
whemm theadky), athelpyt alkymy cyaloalkylogxsiaatkenyrigoptinpally subs tuted with

I
ond Pt 87 SptieniS g PRferBiing of TRR oAl AEEREIONL I o
hetemhnyalyh@w@tl@fww|substrtmtﬁ@ with oge pemere R}’ Gybstiwentsing; 10
or a prodrug; or the conpound of Formula | is |abeled
, g detectable | abel or an affinity tag. According
R%Qﬁcb'ﬂe ase eeeminderandgBihect of the present invention,
t heygpi §r provi ded a 15 conpound, according to Formul a
2: g?Al 0O H 13200 itLTN 11INHR1I00 1 0B M 1
---2)Ci-Cealkyl;or BN ------------ 10BM RIHW

R'Nnd R™Ar&comBinkl & frm a heterocyclic ring or a heterobicyclyl ring;

or a prodrug; or the compound of Formula | is labeled with a detectable label or an affinity
tag.

According to one alternative aspect of the present invention, there is provided a
compound, according to Formula 2:

wherein n, R', R% R'™®, R® A A’ Q, Q', B, B', and BG as defined above;
wherein the dotted line represents a hypothetical dividing line for comparing the
substituents associated with M1 and M2.

In another aspect of the present invention, M1 is the same as M2.

In another aspect of the present invention, M1 is different from M2.

In one aspect of the present invention, there is provided an intermediate compound
represented by Formula 2(iii):

11



wherein n, Rl1, R2, R100, R2o0 A, A, Q @, B, B1, and
BG as defined above; wherein the dotted Iine
wo epreset s a hypothetical dividing |line for cP@paazoego001721
the 20 substituents associated with ML and M2. In
anot her aspect of the present mventrgorhe l\fglocg“\}o E80003294W0
sane as M2. In another aspect o he pr dsen
invention, ML is different fromrw% 25 In one aspect
of the present invention, theresis provided an
I nt er medi at e conpound peép@esgﬁ?e y Formula 2(iii):
11 WD 2007/ 048224 PCT/ §A2006/ 301721 ) Att orney Docket
No. L80003294WD r P&O ON RN R2HO A-Q 2
(iii) wherein PQ is a pR%)tectlog ghoyp, and Rl, R2,
B, A and Q are as defined herein. 5 I'n anot her aspect
of the present invention, tRdie is provided an
i nternmedi ate conpound represented by Formula 3(iii):
wHeréin PG2h% éRfc%’&ing;%;ﬁ)ng%%&'Rg R34 Bi A, arfd A afdas a&m\%@‘%ﬁélﬁ"
B, B, A A, Qand are 'as’ defined hereln.
anot her aspect of the present invention, there |s

5 In Qﬁé’tﬁérdfs‘ﬂ)e@fbf'tﬁg Sfeggﬂ'rﬁfeﬁtl&p R Roroliged 5% FildrRfédRYe compound

For mul 1)
represented by ormula 3(|||)

Q\
A
0O
N
NH,
-B
H2N‘;7
N;] 3 (iii)
o)

A1
10  wherein B, B!, A, A", Q and Q' are as defined herein.

In another aspect of the present invention, there is provided an intermediate compound
represented by Formuila 4(iii):

15
PG® o g "
A A
4 (iii)
wherein PG is a protecting group, and B, R, R, A, and Q are as defined herein.
20

12



PG3 0 B-NH RAN v~ NNR2 HO AA-Q 4 (iii) wherein PG3

is a protecting group, and B, Rl, R2, A and Q are as
waledornest2herein. 20 12 WD 2007/ 048224 PCT/CA2006/001721

PCT/ CA2006/ 001721 Attorney Docket No. L80003294WD In

anot her aspect of the present inventm&ne t&%keégi S 80003294WO0O

t l. . I

m Bl 808y LGB i AR p R gl popour
reprebented B Fodmula 5200 N H -~-N O A 5 (i) QL 5 wherein

PG3 are protecting groups, and B, Bl, Rl, R100, R2,

R200, A, A, Qand QL are as defined herein. In

anot her aspect of the present invesgsion, there is

provided an internmedi ate conmpoungh-nrepresented by

Formula 6(iii): 10 PG3 0 B~OH R .NWRA R2 HO A-Q6

(iii) wherein PG is a protectingygioup, and Rl, Rz,

B, A and Q are as defined herein. 1BHIn anot her

aspect of the presemgsi nventig@n, ghege is provided an

i nternedi ate conpr®Nl  re@pr esningg byFFdrmula 7(iii):

: B'-NH N
R0 N [/\)"'A\

H 4;—N;:| a
© 5 (i)
A1
ql
5  wherein PG® are protecting groups, and B, B', R', R'®, R? R*® A A'", Qand Q' are as
defined herein.

In another aspect of the present invention, there is provided an intermediate compound
represented by Formula 6(iii):
10

6 (iii)
wherein PG® is a protecting group, and R', R? B, A, and Q are as defined herein.

15 Inanother aspect of the present invention, there is provided an intermediate compound
represented by Formula 7(iii):

COH

PG O B
o L A A
RZ H 0O A-g

7 (iii)

20  wherein PG’ is a protecting group, and R, R?, B, A, and Q are as defined herein.

13



PG3 0 BCO2H RL NNNR2Z HO A-Q 7 (iii) 20 wherein

PG3 is a protecting group, and RL, R2, B, A and Q are
w@goodeis2eed herein. 13 WO 2007/ 048224 PCT/CA2006/001721

PCT/ CA2006/ 001721 Attorney Docket No. L80003294WD In

anot hgrdaspecttof t he present |nvent}3‘t?or;l,I tdz)gkea Nb S_80003294W0O

In %Bq(il?%na%pg nof I'(ri]e per%g%q @%ﬁflo%oﬂ%'_égdp&\g(?%ﬁ% compound

re;ﬁésentédlSyﬁbmnm&(uB B, A A, Qand QL are as def| ned
herein. I n another aspect of the prgsent invention,

there is provided a process for producing conpounds
represented by Fornula |, described erebnabove t he

process conprising: 10 a) coupllng I nt er medi at es

represented by Fornula 2(iii): O HR’ N N N

R HO A-Q 2 (iii) in g_solvent; art@I-S r enovi ng

the protecting groupsorrpounds of

Formula 1. In anot e,rb aspe o e present invention,

there is provi E process for producing conpounds
or

repr esent ed by , descri bed herei nabove, the
process conprisin

1
A A\Q1 8(iii)

5 wherein B, B', A, A', Q and Q' are as defined herein.

In another aspect of the present invention, there is provided a process for producing
compounds represented by Formula |, described hereinabove, the process comprising:

10 a) coupling two intermediates represented by Formula 2(iii):
~
O
PG20 B
e b
RZ H O Asg
2 (iii)

in a solvent; and

15 b) removing the protecting groups so as to form compounds of Formula 1.

in another aspect of the present invention, there is provided a process for producing
compounds represented by Formula |, described hereinabove, the process comprising:

20 a) coupling an intermediate represented by Formula 3(iii):

14



20 a) coupling an internedi ate represented by Fornul a

3(iii): 14 WD 2007/ 048224 PCT/ CA2006/ 001721 Attorney
wOomkes2hp. L80003294WD0 Q A O N -~-NH2 - OR'BCAD6/001721

H2N 3 (iii) -~-N] OA Q@ Rl P& N CO2H and R2 in

a solvent; and b) renoving the prot egtin LOURS. %9@33294\,\/0

to form conpounds of Fornula 1. 5.l n andther aspec

of the present invention, there is povided a process

for producing conpounds represent ef bygFornul a I,
I

descri bed herein, the process comprigi®: a) coupling
an internedi ate represented by Fo a NHi): 10 PG

O BNH RLLNNN R2HO AQ4hii)pagd an’act i vat ed
diacid, such as a diacid ch =@e a di aci d
activated using 2 equiv gfo pept¥de coupling agents,

in a solvent; and 1%,0){rennving the protecting groups
so as to form conpounds NFofmul a 1.3 (iim anot her
[

aspect of the present igvenjytron, there is provided a

process for producing Al
\Q1
R1
|
pg2 N~ COH
and R? in a solvent; and

b) removing the protecting groups so as to form compounds of Formula 1.

In another aspect of the present invention, there is provided a process for producing
compounds represented by Formula |, described herein, the process comprising:

a) coupling an intermediate represented by Formula 4(iii):

2

10

4 (iii)
and an activated diacid, such as a diacid chloride or a diacid activated using 2 equiv of

peptide coupling agents, in a solvent; and

15 b) removing the protecting groups so as to form compounds of Formula 1.

In another aspect of the present invention, there is provided a process for producing
compounds represented by Formula |, described herein, the process comprising:

20 a) coupling two intermediates represented by Formula 4(iii):

15



conmpounds represented by Fornmula |, described herein,
the process conprising: 20 a) coupling two

WO paogioseed at es represented by Formula 4(iii): BEGI/ANE2006/001721
2007/ 048224 PCT/ CA2006/ 001721 Attorney Docket No.

L80003294W0 PG3 0 B NH RL N N N R2 H 0 4 (i
with triphosgene, or a triphosgeng, ﬁﬂ?r\'}%‘f lgfﬁ‘?t r{ont.éao)oo3294wo

solvent; and b) renovi ng>G3neqoroB groups so as

to form conpounds of For p /Lar N1 _2not her aspect
of the present |nvent|oﬁ er§ rdvi ded a process

for producing conpounds réﬁreﬁenﬂbd UycFornuIa
descri bed herein, the process conprising: a) coupllng
two intermedi at es represented by Forrmula 4(iii): 10
PGB 0 BNH RI*NNN R HO A®4 (iii) with oxalyl
chl.oride in a . saol vent nd renpying the protecting
wiBas8pe e 3 P ERne el VR GrokePhard 1 15" n
anoth)eemasipg tHe prbtettirgy groaesd as to\ferm ccmnpottrhe oeForaula 1.
provi ded a process for producing conpounds
represented by Formula |, described herein, the
In pnothesaspechgfithe pregent idEntipn,tberplis provided amprasese tbr praducing

cofORFEERbR sy it fiel) ddsetpe TofeR. Hemeogtfymofind

chloride or a bis-acid, using a coupling agent, in a
sol e ntoupling twiintermediatasgepresemed by Eoimmda dfigups so as
10 to form conpounds of Fornula 1.

PG> o g\
AR

2
RZ H 0 A

4 (iii)

with oxalyl chloride in a solvent; and
b) removing the protecting groups so as to form compounds of Formula 1.
15

In another aspect of the present invention, there is provided a process for producing
compounds represented by Formula |, described herein, the process comprising:

20 a) coupling an intermediate represented by Formula 6(iii):

OH
PG> O B
R*N\:)LNJ\WQ
RZ H 0O A-q
6 (iii)
and either a bis-acid chloride or a bis-acid, using a coupling agent, in a solvent; and
b) removing the protecting groups so as to form compounds of Formula 1.
25

In another aspect of the present invention, there is provided a process for producing

compounds represented by Formula |, described herein, the process comprising:
16



25 I n anot her aspect of the present invention, there
is provided a process for producing conpounds

wo epreseet ed by Formula |, described herein, tP@I/CA2006/001721
process conprising: 16 WO 2007/ 048224
PCT/ CA2006/ 001721 Attorney Docket L80
coupling an internedi ate represented [???g%til VBOOB%Z‘%WO

Ao et Tt Rpison 095'A*sao| Glnt) anaBy

removi ng the protecting groups so to forn1conpounds

of Formula 1. In anotherp@s present

invention, there is prOV| p oc ss for producing

10 conpounds representeld1 descri bed

her ei nabove, the process cqaerS| ) coupllng an

i ntermedi ate represented by Fornula 8(|| QA O N

--~-NHR2 OB HZN N OA QL 8(ii7iiN) RlPGZ N CO2H 15
5 and R2 in a solvent; and b) renobving the protecting

angﬁbdjp@ir@wsmg a eoupingragentijoasdsendfambr mul a 1. In
anotyj rgé\ﬁﬂg BteE%é}Bﬁﬁsedgi ad 3467 b&ﬂpanlag bfFérmula 1.

prOV|d Ing conp
represent ed by For mul a I, descri bed herelnabove, t he

In BRORES S el B the pfélent invention, there is provided a process for producing
10 compounds represented by Formula I, described hereinabove, the process comprising:

a) coupling an intermediate represented by Formula 8(iii):

A
(o]
9
NH»
~ OO~
B1/o

R1
15 and Fi2 in a solvent; and

b) removing the protecting groups so as to form compounds of Formula 1.

In another aspect of the present invention, there is provided a process for producing

compounds represented by Formula I, described hereinabove, the process comprising:

20
a) hydrogenation of a compound represented by 1g

17
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15

20

20 a) hydrogenation of a conpound represented by 1g
17 WO 2007/ 048224 PCT/ CA2006/ 001721 Attorney Docket
WOR007082203294W0 QL H 8200 N N BCOH - Rgoo O RIF/ANAR006/001721
g-ORR HNOA 1g Q in a solvent, b) filtration and
concentration of the solvent to provi 0 n
formula 1q. 5 In anot1her aspect of tﬁgorﬂ? "eCR‘%‘%' 980%3294WO
i nvention, there is Prpovided a pharnaceutica
conmposition conprisin oun as descri bed
above, mxed with a gzgfnég EFICB y acceptabl e
carrier, diluent or I pi apebt her aspect of
t he present i nventi on, theﬁ% OVIded a
phar maceuti cal conposition 10 adapted for
adm ni stration as an agent treating a
proliferative disorder in a ssject, conprising a
therapeutically effective amunof a conpound, as
descri bed above. In another aspe of the present
invention, there is provhged a pha maceuti ca
conposition conprising-ad.c Fornula [ in
conmbi nation with one or nofe eZ;D regept or
agoni sts, for exanple, nN%gohls RAI L receptor
I n anot her aspect of the presentOinvgntion, there is
provided a pharmaceutical co 05|t|onflconpr|5|ng a
ound of formula | in conblnatlon wi th any
'”?ﬁgﬁﬁﬁeutlc agent that increases the response of one
b) Giltration &ndl eGidenirefdf e SNt & Srovil@h cONPODME oI N G C
20 cytokines such as interferons. In another aspect of
the present invention, there is provided a nethod of

In pnethar aspgcrof thé pre@amenuenqah tﬁ@rﬁ’ﬁw&bMUQ@a phbﬁnéﬂéhhﬁﬂ* composition

d
co R RIng SRR A3 Ut PLAHou A AP Wil A AnBcsLR GRUN cespiable
caeriet; diluent or ek8ipiéht. 2007/ 048224 PCT/ CA2006/ 001721

In another aspect of the present invention, there is provided a pharmaceutical composition
adapted for administration as an agent for treating a proliferative disorder in a subject,
comprising a therapeutically effective amount of a compound, as described above.

In another aspect of the present invention, there is provided a pharmaceutical composition
comprising a compound of Formula | in combination with one or more death receptor
agonists, for example, an agonist of TRAIL receptor.

in another aspect of the present invention, there is provided a pharmaceutical composition
comprising a compound of formula | in combination with any therapeutic agent that
increases the response of one or more death receptor agonists, for example cytotoxic
cytokines such as interferons.

In another aspect of the present invention, there is provided a method of preparing a
pharmaceutical composition, the method comprising: mixing a compound, as described
above, with a pharmaceutically acceptable carrier, diluent or excipient.

18
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Attorney Docket No. L80003294WO In another aspect of
the present invention, there is provided a nethod of
WO e@anised a di sease state characterized by i nsedT/Capm@nno1721
apoptosis, the nmethod conprising: administering to a
subject in need thereof, a therapeut hﬁ&k%yoo%ﬁét%tli_ébﬁmzwwo
anpunt of a 5 pharrmceutlcal conposi '
descri bed above, so as to treat the disease state. In
In anathéreaspasipaf die prfesemtérmné@e there Mpvid@ma mettkadeofiteeating a
. PLOVI f. [
dls%gg%%%? ct?ar%@émr%g b?/ m%‘%n?gg&ﬂoé he Hép]:oﬁ cgﬂrgng Hg d
adUﬂnisthEing)tosi;wtnect nmmdttheneo& e twapwtlpalb«&ﬁeptl\m amwg ob#
- ' P 0
phr Bula Sofioffic. o) Rek el abole, 2o 8 A2 Foathe HELEa e
present invention, there is prOV|ded a nethod of
In Eﬁ@tﬁéﬂ %e@t ofﬁlg@n“)ﬂeggﬁt%\}e\‘\ﬁoﬁj tﬁ‘&@?se%ro@lagd g‘?ﬁéﬂ%ﬁ of modulating IAP
|S|§ ni steri subj ect I n nee
funqiilenetbe method ¢ammpiisingt ctmiaqtryg @fdell with wecomaound OBmement
mJéhﬁérﬁT?& §81d &r@l/erﬁ% drladIR B dﬁ’gi&r‘éféu%%rﬁh@‘ﬁﬁ dofir® fhereby

to treat prol i'ferative ease. I n anot
m%ﬁ!?é@gtml%f@nﬁmsent invention, there is provided a
met hod of treating cancer, the nethod conpri sing:
adm ni sterln% to a subj ect in need thereof, a
In pRethamRsPertef] 'I‘%/Preé%té'&‘teint)@‘ Ahsa iR Pravidedha method of treating a

pr&ﬁ&éﬁ@&b@és@a{he‘?ﬁé'fﬁ@@bémﬁ’rfbmga%ﬂﬁﬁéiéﬁrﬁqg 228t inFRedthereof, a
to treat 20 the cancer. |n another aspect of the

thesprautically efirctya BoURtie the RhamBacAktieR! gompABlior s gescribed above,

solds@@ treBOthE prdlikdrativel digealBt hod conpri si ng: admi ni stering
to the subject in need thereof, a therapeutically

effective anmount of a phar maceutl cal conposition, as

In dR&tBEt é&yéc?&QN@prelséntQMhthhé?é iprovided & eEicsH d)fal}éaﬂng cancer,
n agent selected from a) an estrogen recep

thw&%h QmPrisipg: agminisiering dha suRiREHn PesiRaTest: @rtheraeyut'ca"y

effetivienhslint 6E@B pharmauduticdl 86mpébition, 8Y HESAKLE aBBIRNE asth treat
ez: an anti proliferative agent, f) a prenyl -protein

thg PaNCEf-or ase i nhibitor, g) an HMG CoA reduct ase
| nh| bitor, h) an HV protease inhibitor, i) a reverse

bR B ot st b OB SRS voatng cancer
the\nethodexpnipoisingt adWainisteBing GBthe4\iblect in need thereof, a therapeutically
effective amount of a pharmaceutical composition, as described above, in combination or
sequentially with an agent selected from:
a) an estrogen receptor modulator,
b) an androgen receptor modulator,
c) retinoid receptor modulator,
d) a cytotoxic agent,
e) an antiproliferative agent,
f) a prenyl-protein transferase inhibitor,
g) an HMG-CoA reductase inhibitor,
h) an HIV protease inhibitor,
i) a reverse transcriptase inhibitor,
k) an angiogenesis inhibitor,
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) a PPAR-.y agonist, n) a PPAR-.S. agonist, n) an

i nhi bitor of inherent nultidrug resistance, 0) an
wW@piorAoeset i ¢ agent, 5 p) an agent useful in thBCT/CA2006/001721

treatment of anemia, q) agents useful in the

treatment of neutropenia, r) an i | Cr '

déﬁg s% a gtr ot easone i nhi bitor; W{P&L%%ﬁ,&%k&mﬂ%bwmwo
4 RRABr1 8990l 0 y) an inhibitor of the
m)EPPRRL 5 RgoRist,i ke activity in the proteasome; or V)

E3 ligase ]I phibito nodul at or of the inmune

“)§9é"t"et?ﬂ°§85'ﬁh%(§"t 'BH\t'gWQ}Nz’?'&ﬁF?eed to, interferon-al pha,

0) Bﬁ(étheHﬁatmG@bﬁl’Ette Guerin (BCG, and ionizing radition
i nduce .t he release of cytokines, such

ca

p)%gasﬁ@t%%%léf gﬁweﬁ@ e RFANGRIa; nduce rel ease of death
q)bgématueéful |hg|aé1ﬁl§atﬁ1¢ﬁhof riEBtragenRAl L; x) a nodul ator of

deat h ce s TRA%L and TRAIL agoni sts such as the
") 8 IRRAQIg C UI-HGS- ETRL and HGS-ETR2; or in
s)eqjmeaﬁirh@mhmmsequentl ally with radiation therapy, so

as b ‘e% t,he cancer. 20 In another aspect of the
t)?ﬁ'El %rntlon there is provided a nethod for the
u)tahéreHilitanof thie chemetrewin-tike adtivity ipitied plotsasbmepordi sor der

a subject, the nmethod conprising: admnistering to
V>Fﬁé'9§ "b@ct ':? therapeutically effective anount of the

w)ca)nmpdslator ofithe drasuné bgsteralsavie as,|but actdinfited t@ sptedéroofalphiaeBacillus

th d
R ek e RGBS s o
cym‘kfrmst such aartbelimtertaUkias CHNFTmr heiua@ealmase ofideath regeiptor ligands such
asSILFENU aneously with or after administration of the

onposition. In yet another aspect, the nmethod further
X) aanmulatesofmmwesemmsn‘lgmlb apt @RAlbagrtstaisuch as the humanized

anﬁ,[}g&.ggﬁ@g gﬁh nghfcg:g”\_@ anount of a death receptor

onrs simultaneously with 30 or after
oratdmmblsahtm cprcaeqoéntlaﬂnewdlm regiiation itharapyT ke ad éatréattee: eqitcer.
agonist is TRAIL or the death receptor agonist is a
TRAI L anti body. The death receptor agonist is
In eppthenaspect ofdhe pieseatiavention,dhergrivprovided atmethediios the teeatment or

pré%é?w%ﬂ?ﬁé b&ﬁ;rét%t jsortfdt ik s Pf))ScthP\ MASH ?&?%%ﬁ%égﬁﬁustenng to

acture 0 carren
the pubiestiatheiapputicaliv effentjve ampuetof thescamrositinar dascabedahpve.
by insufficient apoptosis. 20 WO 2007/ 048224

PCT/ CA2006/ 001721 Attorney Docket No. L80003294WD
In another aspect of the present invention, the method further comprises administering to

the subject a therapeutically effective amount of a chemotherapeutic agent prior to,
simultaneously with or after administration of the composition.

In yet another aspect, the method further comprises administering to the subject a
therapeutically effective amount of a death receptor agonist prior to, simultaneously with
or after administration of the composition. The death receptor agonist is TRAIL or the
death receptor agonist is a TRAIL antibody. The death receptor agonist is typically
administered in an amount that produces a synergistic effect.

Use of the compound as described above for the manufacture of a medicament for

treating or preventing a disease state characterized by insufficient apoptosis.
20
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Use of the conpound as described above for the
manuf acture of a nedi canent for treating or preventing

w@2@nroks2ber ati ve di sorder. 5 Use of the conpourdI/@s2006/001721

descri bed above in conmbination with an agent for the

manufacture of a medicament for treahjdfeyAocREtROEEOHEIIWO
a proliferative disorder, wherein the agent is

sel ected from a) an estrogen receptor nodul ator, D)
Usgrpf sheieaspravnd@ssleseribegmbaretas the magufagtureqfiafpedicament for

treaB@ Bt reveing laAsrBfiferative dis6ndbPt OXi ¢ agent, e) an anti
proliferative agent, f) a prenyl-protein transferase

inhibitor, g) an HMG CoA reductase inhibitor, 15 h)
Usrofthe/cdthsdupa sl deBbridtidta®ove in) combirfitiBh $ith lahaidesf foPthase
i nhi bi tor, k%_l an angi ogenesu s inhibitor, I%Wa_PPAR-. i
m ture of amedicappentfor dreating of Ripvensing ﬁ)Pf%{H*PrP qisareer. wherein
theé afent@deldatéd frlhug resistance, 0) an anti-enetic
agen gs;é)% an agent useful in the treatnent of anem a,
a)aaeag regeRIPLMOAWaoRhe treat nent of neutropenia, r)
b) @h anarogenlre@ipforemdtartérg drug. 25 s) a prot easone
HDAC i nhibitor;' 11) an inhibitor of

inhibitor: t
C)fﬂ@%rrsmt?vpé?lﬁg‘m,ke activity in the proteasone; or
d)w)cytolori¢c ggse, | nhi bitors; w) a nodul ator of the imune
ut not limted to, interferon-alpha,

e)%ﬁ%tnﬁé?agﬁé,%g%gség? tte-Querin (BCG, and ionizing

f) a painyi-mrotefrivit)sférasd inbibior, nduce the rel ease of

9 B HBICE R BERR Pl o 11 gands such s TRAIL: %) a
h) ao iV arateassf inbibitdrh receptors TRAIL and TRAIL agonists

) GBS vt  on or sequenti al 'y with

k) emdngipgenesishishibitor, 21

I) a PPAR-.y agonist,

m) a PPAR-.5. agonist,

n) an inhibitor of inherent multidrug resistance,

0) an anti-emetic agent,

p) an agent useful in the treatment of anemia,

q) agents useful in the treatment of neutropenia,

r) an immunologic-enhancing drug.

s) a proteasome inhibitor;

t) an HDAC inhibitor;’

u) an inhibitor of the chemotrypsin-like activity in the proteasome; or

v) E3 ligase inhibitors;

w) a modulator of the immune system such as, but not limited to, interferon-alpha, Bacillus
Calmette-Guerin (BCG), and ionizing radition (UVB) that can induce the release of
cytokines, such as the interleukins, TNF, or induce release of death receptor ligands such
as TRAIL;

X) a modulator of death receptors TRAIL and TRAIL agonists such as the humanized
antibodies HGS-ETR1 and HGS-ETR2;

or in combination or sequentially with radiation therapy.
21
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WO 2007/ 048224 PCT/ CA2006/ 001721 Attorney Docket No.
L80003294WD Use of the conpound as descri bed above in

w@eoshiossed on with a death receptor agoni st forPCT/ha82006/001721
manuf acture of a medi canent the treatnent or

prevention of a proliferative disordgfehsy pikst\al Esbo3294W0
5 The death receptor agonist is TRAIL. The death

receptor agonist is a TRAIL anti body. 10 The death _
Usec & enmiayiliastdeseriged abqve indiambinatian Wil gcriratisregeptor agonist for

thé MRALRLRI 6f £meBchmentthE trBaPAdnt 8F srelefliof iof 8 bftiiferhtive disorder in
cancer. A pharmaceutical conposition conprising the

und as descri bed above, mxed with 15 a
pharmaceutically acceptable carrier, diluent or
exci ﬁ{:ent for treati nlfq or preventing a disease state
i

Thedealty receptoraoasst is\ERA ci ent apoptosis. A

phar maceuti cal conposition conprising the conpound of
an ne of claing. 1 3 in .conmbination with any
Th&&%ﬁw‘?&efetﬁ%@g%ﬁfse%igé\im'gewcu| ating level of one
or nore death 20 receptor agonists for preventing or
treatin roliferative disorder. A nethod, of
T Bl RePtaPBenish LB i etaint SRR GRS R SRS eet
conprising: mxing the conmpound of any one of clains
har naceutically acceptable carrier,

to..63. Wi,.th a .
Théiqrﬁg‘?{?t'veoﬁ"s%r%'i 'giCEH‘EeT- 25 In anot her aspect of the
present invention, there is provided a probe, the
ing a compound.of Fornula | abqve, the . _
A BB R iRk e oS R R Prsioe. 1 tiBube BF Beecibed Shoveafrixed wih
a pifaimaceuicalygaccétable wn@t,fﬁluzﬂ&megéiﬂegt, tinQegﬁ@@][ﬁr_eventing a
: 0 ke IS .provi a nethoa of Identi In
dléggﬁgg{gkedéha{r%(g?n ARy 'ﬁsé'%gﬁrﬁ?ﬂep%ﬁ@dormi n, the asgayg
conprising: a) contacting an | AP BIR domain with a
: - BLR domain_co ex, th t ob ,
A isfREod o oRlibaRlR BBl BeZomestiftb! 4 smedt sinig Tip 63
combiation with any hempowldehatinasades tiss tiedul4ting ievel effope@n ewre death
Lo ' hat i =Bl R d [ I
P T pRuSR G RetRa o ReubaG R BB AR s0Rer " oo
PCT/ CA2006/ 001721 Attorney Docket No. L80003294WD d)
' ] ' e, ' the .
A EASU DY Prépoity & pRaflach A pdfndtih e P GRS ing the
compayndefiasy ape of Rlgims 1 to 63, with a pharmaceutically acceptable carrier, diluent

or excipient.

In another aspect of the present invention, there is provided a probe, the probe being a

compound of Formula | above, the compound being labeled with a detectable label or an
affinity tag.

In another aspect of the present invention, there is provided a method of identifying
compounds that bind to an IAP BIR domain, the assay comprising:
a) contacting an IAP BIR domain with a probe to form a probe:BIR domain
complex, the probe being displaceable by a test compound;
b) measuring a signal from the probe so as to establish a reference level;

c) incubating the probe:BIR domain complex with the test compound;
22
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signal being an indication that the test conpound

binds to the BIR domain, wherein the probe is a
w@eoooposed of Fornula | | abeled with a det ect abPer/Cabmb/001721

or an affinity 5 label. BRI EF DESCRI PTI ON OF THE

DRAW NGS Further aspects and advant agg éUDJ & N EsuBHE204w0
'”Vgilj'iﬁéé%umd ihﬁk%?g%gm?orﬁ%éﬁrbbémde“t ‘an CE

reference to the description In association with the
f ol ld&PMgargihesignahleonaistep dj)wthut@ejreéergncp%leaelga Aedulation of the

' L %ﬁﬁaﬁﬁélﬂ%aﬁ I%Hé@ﬂ'fah tdonﬁ)@ﬂﬁ@ﬁm&?f%r tﬂQEIR Qo?ﬁ'a}ﬁo

an I'ncreasi ng anti-t
www'@éhe prabe mpcvmmttml qmeﬂmmat lehpled with a dﬁtecﬁable label or an affinity
lapdjcr easi ng dose, w th 5ng/ kg show ng superi or
anti-tunor effects conpared to the 1 ng/kg dose. 15
DETAI LED DESCRI PTI ON OF THE | N\/ENTI ON I n many cancer

QEI@R DA gtion of I AP induced by
gene def ect s-,ﬂgﬁsg?.mﬁenot rapeut| c agents has been
Fuctbew @Sp&lcécaﬂd@daantam efdbe presestiisventicre willdeapmp thetiersunderstood

RSP e P

apopt osi s. is believed that a snmall nol ecul e, which
Fl%wgleel |§%dd45§n *Ilﬁﬁrdtlﬂ %tclogr{bg@gﬁh 5ﬁ€-§§nc‘ﬁeﬂﬂ fa;w‘% uvo Rewhich

CoppRURA A3 showersan uslateaaling @otmqm@n afiectio cbmbmatlmawsrenntomycm C
wnt@a%‘&eéﬁ&?‘h@é h%tngt/‘%%Ho@%g%@%ﬁb%h-tﬂmSPHecEeéo%opeaﬁed to the

uce tosI’s I'n cance
istic effect in conbination wth inducers of
apopt03|s. This may provide clinical advantages in
terns_of the selectivit% 25 of therapy based on the
DETALED RESERIFBOMOF-THEINVENHON advant ageous woul d

In Fh%ng IEane‘r‘% d %‘he% Eﬁegé)égp ngﬁ faéltpﬂe %f?@g t?y\éfq?;tg c%?ects or by

onblna I on era
chemethgapestio agentsi halsst!aeat Gopreladed td be momasedf resictagdel ltd B@optosis.

Int%ttség?r‘[fﬁﬁ our é%%ﬂ%o%ﬁgw;mgpéed@fdetcpe r?‘%éd'ﬁjlqﬁ? 'env\éggrt'el Mordsensitive to
TWmmiup%m apmsl&ritjlsmed;ev&ebm%e stradtl nijedate, mblich Will idduee IAP loss
frofrphlké’él!engellgr ﬁnlleéﬂ) Qgééﬂeékt ?gh?{gﬁaﬂlﬁsagﬁnpmz\}éb%tpgg i)eepgtr‘? cg}cnpounds

he conpoun accor
thadl €3p dirpelly bine te IARS, tceuse a ddwnaegulation of36e IAP proteinsiirs edll before

celpﬁeé}ﬁ”iﬂeh'&éjép tod é’fn”&Qn@evlcellgé r]r?vel\%qu\:%%%&%{ée 82(%'Wbmatlon

CT/ CA2006/ 001721 Aftor ney
W'tﬁl‘ﬂﬂuéﬁré"fpflaﬁgptvﬁlluJhlsd@‘ﬂ mpwti@nhrmtal adwmntages intermb ef therselectivity

of tReyapyeba8dhtRE! pheddly Y tA8dancer cells. Also advantageous would be the

use of the compounds of the present invention in combination therapy with other agents in
terms of the doses of administration and the time of scheduling the doses.

The compounds of the present invention are useful as BIR domain binding compounds in
mammalian 1APs and are represented by Formula I. The following are embodiments,
groups and substituents of the compounds according to Formula 1, which are described
hereinafter in detail.

n:

In one subset of compounds of Formula 1,nis 1.
23



each individual definition of Core, Rl, R2, R100,
R200, A, A, Q Q1, B, B, and BG as set out herein.
WG2007a88224A" © 1 n one subset of conpounds of Forpal/@A21006/801721
and A' are both C 12-In an alternative subset of
conpounds of Formula 1, A and A" ar exf3pfell pbciéet No. 180d08294w0
another alternative subset of conpounds of Formula 1
Ais CH2 and A' is C=O Any and each indivi dual
Anylaid each iodividtialAlefindomof mas settoubhereianay ke ﬁ%mblﬁéd with any and
NR! §RCRIOP ROV hdp@ fBNB't bANBG as set out
e L A SR G N A
heret out 15 herein. Core: Therefore, the present
5 i nvention conprises conpounds of Forrmula 1 a through
lc: 201 0 HF3200 Q1 O0 HR2oo 0 0 HRoo Q
Aatﬂ\NHRk N NNHR1o QI- NN NHR OO B1 0 al O61 01 BG
I g LU rN Q R HNI
I ARl Qoo R T R D e ah Te wherei n
BG B, Bl, Q Ql, Rl, R100, R2 and R200 are as defined
In SEERRARR b8t caRpOHEIoR RbRla 1] A SR SXEBBING=0 e
present Invention conprises conpounds of Fornula I|a.
10 24 WD 2007/ 048224 PCT/ CA2006/ 001721 Attorney Docket
In AdthdrBABH3E I YR sehofddrouRdNE ForRuRXRIIS €H,tahe Adisse0t
i nvention conprises conpounds of For nul a 1b. Any and
each individual definition of Core as set out herein

An{B¥d BEcts PidlRAduaRderinitidn 3K and A' as set out herein may be combined with any
and each individual definition of Core, n, R', R% R'®, R*®, Q, Q', B, B', and BG as set out
15  herein.

Core:

Therefore, the present invention comprises compounds of Formula 1a through 1c:

20
O 200
qQf 0o 3200 Q' o H R 5 H R
100
NJ\rN\n/\NHRwO NJ\‘/ \([)]/\NHR % N NHRI®
1 O B! 1 O
? | i
BG 8¢ BG
] |
o B o B o B
1
R1HN. Q( R HN\._)L”J\(N a R1HN\/U\NJ\WQ,
- Q 2 - Q
1a 1b 1c

wherein BG, B, B!, Q, Q', R", R'®, R? and R?*® are as defined hereinabove and
25 hereinafter.

In one example, the present invention comprises compounds of Formula 1a.

24



and each individual definition of A, A, n, Rl, R2,

R100, R200, Q Q1, B, Bl, and BG as set out 5 herein.
w@2@nd4824 |1 n one subset of the aforesaid conppCida2008001721

and Bl are both C1-C4 al kyl. 10 Any and each

i ndi vidual definition of B and Bl as

ek BRELED
n gg;angﬁap\gén@%;ﬁ%o%é ol m@ﬁﬁor&?&ﬂ aﬁx@%ﬂ%&; F&rrr?&??f)\.lvo
QL, and BG as set out herein. 15 I n one subset

Ar@farbrl%cﬁfnrﬂfl\ﬁ&?dl demRiT e a?g% Ofﬁjt h%ﬁ' JP rﬁanwe c rﬂﬁﬁw@é QAth any

he invention conprises co
aﬂd@acmnﬂtmwamgf@wnmfd\ A’ % RS, QUQL BNBIR2o® BG@s set out
5 helinXl -B1 OX Il LL j B, 'X RlHN-NRlHNN N Q 20
RR HORz HOO 1d 1e vvherein L, B, Bl, X X, Q Q@i,
R1, R100, R2 and R200 are as defined herein. 1In an
Bahag‘native subset of the aforesaid conpounds, BGis 0O
25 H H or H 25 WD 2007/ 048224
In pﬁﬁ@%%&he@i%aa'd £OMBOYIS. Bapd Bt argboth Soch 2kl

Therefore, the invention al ter natively conprises

conmpounds of Fornula If or 1 Ri'1'1 H HNR2-N
10 Any and each individual definition of B and B' as set out herein may be combined with any

and each individual definition of Core, A, A', n, R', R R'® R? Q Q' and BG as set
out herein.

BG:

15 In one subset of the aforesaid compounds, BG is =X-L-X'-.

Therefore the invention comprises compounds of Formula 1d and 1e:

B1 /B1
x1” X!
1 w
|
X
o B g B~
v L
RTHN._A /Lr(N(K'Q RIAN ﬁ/LIfN(%—Q
-2 H 2
20 R o) R o 5
1d 1e

wherein L, B, B', X, X', Q, Q", R", R'®, R? and R?® are as defined herein.

In an alternative subset of the aforesaid compounds, BG is
0 o)

H
_N M,
HH\NJJ\N/'IL 77_'_ W)j\u/

25 H H or 0
25



OR ONHNH HOBHOHNB O RIOON O --NH O RLOON

OBI-NH NBL NHO OR200 NL I "AA ROO N~AH-NQH
woR@7/08820¢ A~ ql QL QL 5 if |g wherein A AlPCBCABDE/001721

Q QlL, R1, R100, R2 and R200 are as defined herein.

Any and each individual definition ofguf ocﬁ&tNoOHé0003294wo

herein may be conbined with any and eac |nd| vi dual

definition of Core, A Al, n, Rl, R2, RlOORZOO% ql
Tfoefafﬁdt@l"@t'g@?'tﬂuﬂﬂvewqm'éﬁﬁCOFRP%HMS)QILFOW'Q)ﬂ]eOT 9

subset of the aforesaid conpounds, X and X1 are

i ndependently selected from 1) O, NHL 0O 15 2) 0 3)

0 4) HO if 00g6)or 26 WO 2007/048224 R

PCT/ CA2006/ 001142]sl Attorney Docket No. L80(EG 94%/50

oSO i~4. 7) H ;Z‘-
O © NH

NH

Al Al

wherein A, A', B, B', Q, Q", R', R'® R? and R are as defined herein.

Any and each individual definition of BG as set out herein may be combined with any and
each individual definition of Core, A, A’, n, R', R?, R'®, R*™® Q, Q', B, and B as set out
10 herein.

X and X':

In one subset of the aforesaid compounds, X and X' are independently selected from
1) O, NH,
o]

M

15 2y %7

26
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In anot her subset of the aforesaid conpounds, X and X
are independently selected from 1) 0, 0 5 2) " O

w@roov/o820¢ O 4) H O Typical exanples of X aneiCMCA2006/001721

include both X and X1 as being 0, OO0 or H 10 Any

and each individual definition of X apgn &;getmtl_g@g@:;zg,;wo
herei n gay be conbined with any and each individ

def i ni ti¥h /ftiCore A A, n R, R RI00, R200, Q,
Ql, B%»B ,Nand BG as set out herein. 15 L: In one
subset of the aforesaid conpounds, L is selected from
1) -Ci1-C10 al kyI , 2) -C2-C4 al kynyl - 3) - phenyl -

In QPW%\W"?’I %f?fé%e gflo@gald cog)poue,ﬁls garéq(% gre m?gﬁeﬁ\deat'y §Iected from:

al kyih 0,7) -C,-C6 al kyl - bi phenyl -C, - C6 al kyl, or
-Cl1-Co6 aléyl OC -C6 alkyl. 25 I n anot her subset of
t he afor aid conmpounds, L is selected from 27 WO
200(%012{ CT/ CA2006/ 001721 Attorney Docket No.
L80 94 1) -C -C o alkyl -

- Y

, Or

Typical examples of X and X' include both X and X' as being O, K3 o ,
o) O

, or H

Any and each individual definition of X and X' as set out herein may be combined with any
and each individual definition of Core, A, A’, n, R', R?, R'® R Q, Q', B, B', and BG as
set out herein.

L:
In one subset of the aforesaid compounds, L is selected from:
1) —C,-Cyo alkyl—,
2) —-C~C, alkynyl—,
3) —phenyl—,
4) —biphenyl—,

5) —C4-Cs alkylH(C,~C, alkynyl)}-C,-Cg alkyl,
6) —C,-C¢ alkyl-phenyl-C,-Cg alkyl,

7) —C4-Cg alkyl-biphenyl-C;-Cg alkyl, or

8) —C4-Cy alkyl-O-C4-C; alkyl.

In another subset of the aforesaid compounds, L is selected from
27
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2) -phenyl-, 3) -biphenyl-, 4) -CH2-(C2-C4
al kynyl)-CH2-, 5 5) -CH2-phenyl-CH2-, 6)

wo gi2o2phenyl - CH2-, or 7) -Cl-C6 al kyl - O C, - B@8r/ahkopb/001721
Typi cal exanples of L include 10, , or Any and each
i ndividual definition of L as set oOUiyohfel BbbkelRY. LBED03294WO
co "_r}?el\qovmﬁl&_any and 15 each individual definition of
Core, A VR%Vn, R1L, R2, RI00, R200, Q Ql, B, and B

as 2ptphenyl-, herein. r: |In the aforesaid aspect, r is

an Lt of 1, 2, 3, 4, 5, 6, 7, or 8 20 Any and
eacapilﬁ%ﬂy&lal definition of r as set out herein may
be éprBHA€@KtAkyaWy-Gd each individual definition

of r e, RL, R2, R100, R2o00 Q Ql, B and Bl
L EH, Phefiy-CAy-, . : :
as $ télgﬂ—t .eﬁséreién. 25 More explicitly, the invention
conp) +eds-birhepyukbe. 8F Fornmulae 1 h, 1 i, 1j, 1 k, 11,

and72_m_c gﬁwy@cgg&y, 18224 PCT/ CA2006/ 001721 |
Attofney Bocket No. L80003294WD Q A N~ NFi R2 ¢cjO

HX-B RIO0O" 0O NRL BJ'X H ROONHN O A Q
Tyﬂi@al examples of L include

. zfoﬁ,or@.

Any and each individual definition of L as set out herein may be combined with any and
each individual definition of Core, A, A", n, R', R?, R'®, R, Q, Q', B, and B' as set out

herein.

r.

In the aforesaid aspect, r is an integer of 1, 2, 3,4, 5,6, 7, or 8.
Any and each individual definition of r as set out herein may be combined with any and
each individual definition of Core, A, A", n, R', R?, R'®, R Q, Q', B, and B’ as set out

herein.

More explicitly, the invention comprises compounds of Formulae 1h, 1i, 1j, 1k, 11, and 1m:

28



QAO N-~ Nf HR HXBRIOONO/ O NRL B -X1 H
RROONHN O Al L 1i 5QAO0O NNHR HB//

w2281 ' X 0 HV-R  R200 NHN O A~ QL B¢T/CA000MM1721
2007/ 048224 PCT/ CA2006/ 001721 Attorney Docket No.

L80003294W0 Q A O N-~, NHRZ  atomney Docket No. L80003294WO
Q

N

A

H X-B
R100N /__:———/ ]
\—/< g-x' H

o)
R200 N
H N
o}

A

|
@)
Z
I
A

1
Q' 1h

A1
Q' 1
Q\
A
0
[fNJ& H
N R2
X-B \
ol p AT e
3 gt-Xx! H
R20 N
H N;:l
0
A1
Q! 1]
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X-B O NRL H (Cl-C8 alkyl) H RLOON-O B1-X1 R200 N N
O' L1k QAO HNR-~14 R 61-X XB ~-~ RpO
WORe0r0482 NRL HN H OA1Q1 11 QA O N H RXCT/BA2(N6/01721
,(Cl-06 alkyl) H/(Cl-C6 alkyl)-O Rl OONO B1-X1 R 0

NHN O A QL 1Im 5 Attorney Docket No. L80003294WO

Q\
A
0
{o,
X-B
/ O N-R'
- H (C4-Cg alkyl) H
RN 0
< B1-X{
R®® N
’ ﬂﬂg
o
A1
Q' 1k
Q

A1
el 11
Q\A
O
:: ,H R2
N’IS/N N
B )/\N_R1
¥” o H
,(C1-Cgalkyl)
H (C4-Cg alkyl)-O
R1(X)N 0
A B1-x1
R?0 N
H N;j
O
A1
Q! 1m
5

wherein B, B!, X, X', Q, Q", R", R' R? and R are as defined herein.

R' and R"%:

In one subset of the aforesaid compounds R and R'® are both C,-Cg alkyl.
10 Inone example, R' and R' are both CHs,.
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wherein B, Bl, X, X1, Q @, Rl, R100, R2 and R200 are
as defined herein. R and R100: In one subset of the

wa@btoresae4d conpounds RL and R100 are bot h Cl- GBCHICK3106/001721

10 I'n one exanple, Rl and R100 are both CH3. 30 WO
2007/ 048224 PCT/ CA2006/ 001721 Attorng n@ﬁ&%thﬁ}PL 003294W0
Wﬂ%n@ﬁy d@fﬁtl(ﬁﬁ?frk"d?ﬂ'wmdééaéetg Hé?éél o?r%blned with

nd R100 as set ei n may

araRACcRRER A deitcedGare. iAo o, RaoRE, Q\Q'AB, Bnam:ée as set
oUrABRin.Q Ql, B, Bl, and BG as set out herein. 5 R2

and R200: In one subset of the aforesaid conpounds R2

and R200 are both Cl1-C6 al kyl. In one exanple, R2 and
RWRWG both CI 13- Any and each individual definition

of R2 and R200 as set out herein nay be conbined with
In ppe sHpses ofitheterepaid comapundsdRrandiRT cie bpthcores allyl. A |

InBne BxamPbOR? afdl R ardbotPcHiNd BG as set  out herein. Q
and QL: In one subset of the aforesaid conmpounds, Q

and QL are both NR4AR5, wherein R4 and R5 15 are as
Ar@@rid%h hedi@dial dEMIticH ¢ FEama sz"’cﬂs\/de@ H@t' he?'&ﬁ 'rﬁHytHe%nﬂflned with

out herein may, th
angr?@g@é% 'f]qh‘@?t{ﬁl defiitione Gore. ido A’ d’f %o’?eJj QxQ1AB Bnan G as set
ouRhé&fin. R2, R200,B, B, and BG as set out herein. 20 R4
and R5: In one subset of the aforesaid conpounds in
which A and A are both C=O, R4 is Hand R5 is
Qand @'t ed from 1) haI oaI kyl, 25 2) -Cl-C6 al kyI 3)

In 8)% lsg%eiyr F% aétareg_al 0 CZLE%I §an§2%ﬁre bgtgd\lFHR ~whegeip|R* and R®

ar@ps dbfirest lwaeiv] |

Any and each individual definition of Q and Q' as set out herein may be combined with
any and each individual definition of Core, A, A’, n, R", R'®, R2, R* 8 B, and BG as set
out herein.

R*and R®:
In one subset of the aforesaid compounds in which A and A' are both C=0, R*is H and
R® is selected from
1) haloalkyl,
2) «—C4—C;s alkyl,
3) —C,-Cs alkenyl,
4) —C,-C, alkynyl,
5) «Cs~C; cycloalkyl,
6) —C3-C; cycloalkenyl,
7) «aryl,
8) —heteroaryl,
9) —heterocyclyl, or
10) «—heterobicyclyl,

31



9) 4-heterocyclyl, or 10) E---heterobicyclyl, 31 WO
2007/ 048224 PCT/ CA2006/ 001721 Attorney Docket No.
wa 30082\ wherein the al kyl, al kenyl, al kynpeT/CA2006/001721
cycl oal kyl, cycl oal kenyl is optionally substituted
with one or nore R6 substituents; ang.wBep&ikBt Nd1E80003204w0

wwéra.ln thé sﬁ(w QlﬂérY)}I anmyﬁ&mmyylcycnaaﬂenw @to%:il.sﬁa\ugséebéﬂtutbé with
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p i onal titut one or nore
Ommrﬁd%rwgsﬂtmm? eanﬁ vw@r%m therary, Beterogeyl.heteraexglyl, and

héf@rbBic?cl I |s5oétlbn§!iv3§dl>§fltufédhﬁﬁ1t orfef ortnli&e @@Wﬂ)sﬁ&@’ﬁ@u nds,

i's sel ected from

WW@'P&IWIR 256%5@“‘@# 8IEN- oal kenyl 3) + aryI 10 4)

--heteroaryl 5) .-heterocyclyl or 6)
et erobi cycly In sti other ybset of the

In 2B {E" Sumabchite bee Grvauste Hds fang 3 11s Seleded frope
exanpl &,C,R8; tyeiddlign)d RS is 14. NH Therefore, when A
and A are both C=O then Q and QL are both 20 In an
al t M‘Eﬁ?’?é%ﬂ%@?"%f the aforesai d conpounds in which
A amg) Aaryalre both CH2, then R4 and R5 are each
|nde tl%/ ) H, 2) hal oal kyl, 25 3) <-Cl-C6 al kyl,
4) Wenyl, 5) <-C2-C4 al kynyl, 6) <-C3-C7

cycl@al—hqtbrocy&lyl,drCS- C7 cycl oal kenyl, 30 8) f-aryl,

32 6) «heterobicyclyl.

In still another subset of the above compounds, R*is H and R® is aryl.

In one example, R*is Hand R®is

"~
NH

Therefore, when A and A’ are both C=0, then Q and Q" are both @

In an alternative subset of the aforesaid compounds in which A and A" are both CH,, then

R* and R® are each independently
1) H,
2) haloalkyl,
3) «C4—C;s alkyl,
4) «—C,-Cs alkenyl,
5) «C,-C, alkynyl,
6) —C3—C; cycloalkyl,
7) «—C3-C; cycloalkenyl,
8) «-aryl,
32
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WD 2007/ 048224 PCT/ CA2006/ 001721 Attorney Docket No.
L80003294WDO 9) f--heteroaryl, 10) F-heterocyclyl,

wdazigo7p4d2es er obi cyclyl, 12) ---C(O-R', 5 13) PCT/CA2006/001721

C(O O R11, 13) E-C(=Y)NR8SR9, or 14) 'S(0)2-R',
wherein the al kyl, alkenyl, alkynyl, g&%@@&'ﬁ&'m L80003294WO

cyclpal kaBanh S Optional Iy substitute one or
nor e@ﬁ subsp)ltuents and wherein the aryl,

het eY®arhateronyahd, ocycl yl, and 10 het er obi cycl yl is

optlﬁrya_,l,éfe,%@(\t;\ﬂt uted with one or nore RLO .
substituents: erein Y, R6, R8, RO, RIO and R' are

as @)H%rvel n. In anot her subset of the above

conp@;nﬁ@oaélﬂand R5 are independently selected from
)YC1- alkyl, 3) (--C(O-R11, 4)

F C(@))Or% WRRGPr 5(0)2-R', wherein the alkyl is

subsm)Lus 2_11511”th an R6 substltuent 20 wherein RG6,
re as defined herein. In one subset of

w@gp égeaglgylcgh?;yl @Hgnyl %Iqagkyhfyqlpallg'lyhtf optIQr@(llbfuttpﬁl?uted with

on%)ormdié @g@tuﬁ’ftﬂl;erﬁé ané)mheﬁ(u@)r% d?yl; héiél@)aﬁ'ﬁ Heﬁelr&ﬂycgﬁ and
stitu

nefRrp b Reoaioai e e sRcamecis e s substbugnsr oo o

whepein W RISR®, RR4R1°and R'Hare s definéd Rareinl 1,

In another subset of the above compounds, R* and R® are independently selected from
1)H,
2) C4-Cs alkyt,
3) —C(O)-R",
4) «—C(0O)O-R", or
5) —S(0)-R",
wherein the alkyl is substituted with an R® substituent;
wherein R°, and R"" are as defined herein.

In one subset of the aforesaid compounds,
R*is

1) H,

2) «—C(0)-R",

3) —~C(0)O-R", or

4) «S(0),-R""; and
R®is C-Cs alkyl substituted with a phenyl;
wherein R"" is as defined herein.

In another subset of the aforesaid compounds
R*is

1) H,

2) —C(0)-R"",

3) «C(0)O-R", or
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PCT/ CA2006/ 001721 Attorney Docket No. L80003294WD 4)
wa200508224 R'; and R5 is wherein R' is as defi nedI/CA2006/001721

herein. 5 Any and each individual definition of R4 and

R5 as set out herein may be conbi nedAthepDoa@yNam_@oomzmwo

eachy | RARVI ghol efinition of Core, A A", n, Rl
R10 )(”%gbyngOgAndg B1l, and BG as set out herein. R':

10 In _ope Nubset of the aforesaid conpounds, RI11 is
1)3 hdl oa , 2) A-C6 alkyl, 3) C2-C6 al kenyl, 15
R°#): C2-C4 al kynyl, 5) aryl, 6) heteroaryl, 7)
het er.gcycl yl r._.8) heterobicyclyl, 20 wherein the
W“s'i%f‘, %F&éﬁ?ﬂe?’ he?l"?('g]/'nyl is optionally substituted with
one or nore R6 substituents; and wherein the aryl,
DEL§LA! Wi By R? 5 [ RPhEH Mhy bé combined with
S BAEH WS AR bl R aRTR: BEL e AbhesH iy b5 oo
any ahs bachuiedivisipaldedingion oRCosmdh, K10, &' eR3s RieRi"hé4 B, and BG as
L0: 25 I n another subset of the aforesaid
Se@&ﬁsﬂéﬁ’a& RI1 is 1) haloalkyl, 2) d-C6 alkyl, 3)
aryl, 4) heteroaryl, or 30 5) heterocyclyl, wherein
rit.he alkyl is optionally substituted with one or two R6
substituents; and wherein the aryl, heteroaryl and
In ore subselef the afosesaitheampaunds, wi t h one R10 substituent;
rwgerein R6 and R10 are as defined herein.

1) haloalkyl,

2) C—Cs alkyl,

3) C,-Cs alkenyl,

4) C,-C, alkynyl,

5) aryl,

6) heteroaryl,

7) heterocyclyl, or

8) heterobicyclyl,
wherein the alkyl, alkenyl, alkynyl is optionally substituted with one or more R®
substituents; and wherein the aryl, heteroaryl, heterocyclyl, and heterobicyclyl is optionally
substituted with one or more R'® substituents;
wherein R® and R'° are as defined herein.

In another subset of the aforesaid compounds, R"" is
1) haloalkyl,
2) C—Cq alkyl,
3) aryl,
4) heteroaryl, or
5) heterocyclyl,
wherein the alkyl is optionally substituted with one or two R® substituents; and wherein the
aryl, heteroaryl and heterocyclyl is substituted with one R'® substituent;
wherein R® and R'® are as defined herein.
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34 WD 2007/ 048224 PCT/ CA2006/ 001721 Attorney Docket

No. L80003294WD I n one subset of the aforesaid
weopowses, R' is 1) hal oal kyl, 2) O -C6 al kyl PCT/CA2006/001721

optionally substituted with one or two R6

substituents, or 5 3) phenyl OptlOHQ{OL%Y%%ENBLUB@&)3294WO
with one R10 substituent; wherein the R6 and the

substituents are as defined her ein. Any and each
In onecubiseiuafithel aforasiatd compoung, RiSisset out  herein may be
co th any and each individual def|n|t|on of
cord) Pgall P A AN o " Rh00. s and
BG 2$Cs-€ﬁe almomﬂnaﬂbe&tﬁshtlltwlth e & ﬁ\yoﬁj%%ﬁt‘t‘éﬁ“ts{ 196
af o | fith dne R@lsgetfuent> 2) NOZ,  3)
E?ﬁé@l &Fﬂmg ttétlragegr y} 6) Set erocyclyl, 20 7)
whlamurethem“ogrwltyeR ubsfituents gye ardéfingd hergy).” NRBR9 |
wherein the aryl, heteroaryl, heterocyclyl, and

het er obi pyd%&a i s optionally substituted W|th 25 one
Anyangheaeh Rultyidtabdefinition of B ag-at eHihergin may bergpmbipedyig any and

eaaﬁ F\d%tﬁﬁééfmﬁﬁn%?g%w A AN rﬁ?@tﬁ@m REURMEROR® BNB' and BG as set

oresai d conpounds R6 i's’ 1) hal ogen, 30 2) aryI or
ouBherRRBRI, wherein the aryl is optionally substitut ed
with one R10 substituent; wherein R8, RO and R10 are
(as defined herein. 35 In one subset of the aforesaid
R°:onpounds, R6 is 35

In one subset of the aforesaid compounds, R® is
1) halogen,
2) NO,,
3) CN,
4) aryl,
5) heteroaryl,
6) heterocyclyl,
7) heterobicyclyl,
8) OR’,
9) SR’, or
10) NR?R®,
wherein the aryl, heteroaryl, heterocyclyl, and heterobicyclyl is optionally substituted with
one or more R substituents;
wherein R’, R®, R® and R are as defined herein.

In another subset of the aforesaid compounds, R® is

1) halogen,

2) aryl, or

3)NR®R®,
wherein the aryl is optionally substituted with one R'® substituent;
wherein R®, R® and R’ are as defined herein.

In one subset of the aforesaid compounds, R is
35



10

15

20

25

30

35

WO 2007/ 048224 PCT/ CA2006/ 001721 Attorney Docket No.
L80003294WDO 1) hal ogen, 2) phenyl, or 3) NRSR9,

wob@reis224 he phenyl is optionally substituted RT/AZ06/001721
R10 substituent; 5 wherein R8 and RO are as defined

herein. Any and each indivi dual deflmo;,{egrﬁ,ogietﬁg L86003294WO0
set 8 herein may be conbined with any and each

i ndi ‘Bl%ﬁ 'definition of Core, A Al, n, R, R100, R2,
R20Q) pivehyl,l@6, B, Bl, and BG as set out herein. 10 R8
and3 RORYY one subset of the aforesai d conmpounds, R8
and are each independently I—‘b 2% haI oal kyl, 15
whépelr(]l\e%leawk"-ybptlonauy fbstifgtes Vklthrme &k al kynyl ,

whileifR® 5 ﬁygtﬁo%#éﬁn Bbrein/) C3-C7 CyC' oal kenyl, 20

ereln e kenyl, al kynyl , cycloalkyl,
cycl oal kenyl is optionally substituted with one or

Ang‘%g ?@t}] ghﬁfu'at d&GinitRn orRke 5§ 58t dub ﬁer%fﬁ rﬁQPBé cbMBINbE with @ny and

rein. In another syb zg esafoq g%
eaelmwpwmlsdefmsloamcm & &'l Rnd th B, #ndjgGC as set
ih, G -C6 al kyl, wherein the aIkyI IS optlonally

su%stl'tut ed with an aryl. Any and each i ndi vi dual

definition of R8 and RO as set out herein may be
REGRdR™@ed vvith 30 any and each i ndi vi duaI defi nition

of Core, n RZ R20 ?{’ng and
In 51 absebe! aaldresdid FoMPELBISIR AT Sabh gepangenty

af ongspi d conpounds, R10 is 35 1) haI ogen, 36

2) haloalkyl,

3) C—Cs alkyl,

4) C,-Cg alkenyl,

5) C,-C, alkynyl,

6) C:—C; cycloalkyl, or

7) C3-C; cycloalkenyl,
wherein the alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl is optionally substituted with
one or more R® substituents;

wherein the R® substituents are as defined herein.

In another subset of the aforesaid compounds, R® and R? are each independently
1)H, or
2) C4—Cq alkyl,

wherein the alkyl is optionally substituted with an aryl.

Any and each individual definition of R® and R® as set out herein may be combined with
any and each individual definition of Core, A, A', n, R, R'®, R?2, R® R* R% B, B', and
BG as set out herein.

R':
In one aspect of the aforesaid compounds, R is

1) halogen,
36



WO 2007/ 048224 PCT/ CA2006/ 001721 Attorney Docket No.
L80003294WO 2) N2, 3) CN, 4) haloalkyl, 5) OR, 5
W@G@NRER or 7) SR7; wherein R7, R8, and RO BCECA%006/001721
defined herein. In another aspect of the aforesaid
conpounds, R10 is 10 1) hal ogen, oratglnel/BbekebNa!LIsHd03294WO
Any }aﬂg each individual definition of RLO as set out
herg kay be conbined with any and each individual
def BRCN, on of Core, A, A, n, Rl, R100, R2, R200, R4
R5 ﬁhggsalkﬂnd BG as set 15 out herein. Thus, when A
and )k are’ both CH2, then Q and QL are independently
sel 6¢08), from OFFHN OGS I/ ~l o~0 S 01,0
0S~ sge I I/ I I/ HNHNC Ol O OO NNZ20 ,N,N
> ~ ~69'51§ 6‘1)0/5007/ 048224 PCT/ CA2006/ 001721 Attorney
DocReSRUo. L80003294W0 F F F o,

wherein R’, R®, and R? are as defined herein.

In another aspect of the aforesaid compounds, RYis
10 1) halogen, or
2) OC,-Cs alkyl.

Any and each individual definition of R'? as set out herein may be combined with any and
each individual definition of Core, A, A', n, R', R'®, R?, R?®, R*, R%, B, B!, and BG as set

15 out herein.

Thus, when A and A’ are both CH,, then Q and Q' are independently selected from:



10

15

20

25

pF p\J O=S N ,and The present invention also

enconpasses an isoner, enantioner, diastereoi soner or
wG2a0a082eer of a conpound represented by For muPEI/CA2006/001721

Ql-A1 0 HR200 NNHRloo 131 Ol BGn | OB Rl HN

J- NNAQ R2HOI10 or a salt theragémey eRENNLB0003294W0
is 1 rnis 0, 1L or 2;, Yis NH O«qr & 15 A and A

arefFi ndependent | § sel ected frQm - CH2-, or 2) -C(O
Ox B and e i ndependeég &L<C6 alkyl; BGis
1 -X¥L-x-; ol 25 13Gis 3 2007/ 048224

 PURLEPR00%! 092 ney ot | 80003294W0 O
2) HH and

The present invention also encompasses an isomer, enantiomer, diastereoisomer or

tautomer of a compound represented by Formula |

Q1,A1 H -

B1 ©

or a salt thereof,
wherein:

nis1;

misQ, 1or2;
YisNH, OorS;

A and A’ are independently selected from
1) —CH,—, or
2)—C(0)

B and B' are independently C,-Cq alkyl;

BGis
1) =X-L-X"=: or

BGis
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3) Hor ON 4) 0 H5 X and X1 are independently
selected from 1) O, NHL S, 0 2) \ 0 3) IKO 0O4) H

wW@2001048»4 0"0 S 6) \r, or SO 7) H L is sePenCathos/001721

from 15 1) -C1-Cl10 al kyl-, 2) -C2-C6 al kenyl-, 3)
-C2-C4 al kynyl -, 4) -C3-C7 cycl oal kplomey Dadket R6€8¥303294WO0
20 6) -Riphenyl-, 7) -heteroaryl-, 39 2007/ 048224

PCT/, Nﬁ\OG/ 01721 Attorney Docket No. L80003294WO 8)
-heétenocywlyl -, 9) -Cl-C6 al kyl - (C2-C6 al kenyl )- C1-C6
&)kyl H "H0) .-C1-C6 al kyl - (C2-C4 al kynyl)-Cl1-C6 al kyl,

11) -ClpC6 al kyl - (C3-C7 cycl oal kyl )-C1-C6 al kyl,

r‘:v\ /U\
3) H ’:rr,or
O

H
N \ﬂ)j\ s
d N

4) o ;

X and X' are independently selected from

1) O, NH, S,

N\

S
6) %7 \H‘r,or

\‘S//O ﬁ}l
N
7) H

I is selected from:

1) —-C,4-Cyg alkyl—,
2) —C,-Cs alkenyl—,
3) —-C,—C, alkynyl—,
4) —C;-C; cycloalkyl—,
5) —phenyl—,
6) —biphenyl—,
7) —heteroaryl—,
39



5 12) -C1-C6 al kyl -phenyl -C1-C6 al kyl, 13) -Cl1-C6
al kyl - bi phenyl -C1-C6 al kyl, 14) -Cl1-C6
wa@bdoylo4d2et er oaryl - A - C6 al kyl, 15) -Cl1-C6 al kyPCT/CA2006/001721
het er ocycl yl -C1-C6 al kyl, or 16) -Cl-C6 al kyl -O C1-C6
al kyl; 10 R1, R100, RZ and R200 are AwffepeBekanis.180003294W0
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sel gcted fro 1) H or 2) Cl1-C6 alkyl optionally
subg)cheg?rgay%%—t’h one or nore R6 substituents; 15 Q
and9IC aCealiead(C -0 ciikeonidteRi-CyalkitaR5; R4 and R5 are
each.i ndependenil h_2) al kyl, 20 3) -C1-C6
al k'i?z-'@ﬁ‘?e%?%@égy%ﬁ?eyﬁ‘g\ﬁé GEMr S i kyngu . 6)

4- C31)GTCe9ecaldHRyICr cydigalktsCesaldh oal kenyl ,~ 25 8)
+-any .09 I apy. 0) F-heterocyclyl, 11
4-hé?iar%‘b?\’%é;'%‘ﬁfﬁ@hglgb&?lk "R11, 30 13) F--C(O)o)Rll,
14) 13) -6 =@ ARdFEphasy-Ci-He alkylg( 0) 2- R', wherein the

al kXh%-;?{-b?é\ﬁ%—*—héi‘érwﬂ/ﬂQfﬁéiémyE’a' kyl, cycl oal kenyl is

opti o y substituted with "one or nore R6
subd6) tGehs akyl haterogyelVeCnrCGeBlYLPY| | het eroaryl ,

het qgoc¥ Ly hikyldht ned.er obi cyclyl is optionally
subst ?)t ut eé let h 6&%{)@ more R10 substituents; 40 WO
2007/ 048224 PCT/ CA2006/ 001721 Attorney Docket No.

R'LROOGB2AUE™ 478 idepdnddhal eaiebted from:
1) H, or
2) C;—Cs alkyl optionally substituted with one or more RS substituents;

Q and Q' are each independently NR*R®;

R* and R® are each independently
1) H,
2) haloalkyl,
3) «—C4—Cq alkyl,
4) —C,-C; alkenyl,
5) «C,-C4 alkynyl,
6) —C3—C; cycloalkyl,
7) «C3-C; cycloalkenyl,
8) «aryl,
9) «—heteroaryl,
10) —heterocyclyl,
11) «—heterobicyclyl,
12) —C(O)-R"",
13) «C(O)O-R",
14) —C(=Y)NR®R®, or
15) «S(0),-R",

wherein the alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl is optionally substituted with

one or more R® substituents; and wherein the aryl, heteroaryl, heterocyclyl, and

heterobicyclyl is optionally substituted with one or more R'® substituents;
40
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2) N2, 5 3) CN, 4) hal oal kyl ,

C2- C6 al kenyl ,
W@y oe2Ry| |
het er oaryl ,

7) C2-CA al kynyl,
9) C3-C7 cycl oal kenyl
12) heterocyclyl,
14) OR7, 15) S(OR R7,

20 18) COR7, 19) C(O CR?

5) d-C6 al kyl, 6)

10 8) C3-C7

10) aryl PCEN2006/001721
15 13) heterobicyclyl,

16)  NRBR9 A]tt%)neWBgeck@@l@ R80003204W0
20) CONRSR9, ~ 21)

S(O) 2NR8R9 22) OC(O)R7, 25 23) OC(O) Y-R', 24)

RESC(O R7, or

opt i

06/ 001721
4) haloalkyl,

5) C1—Cq alkyl,

6) C,-C¢ alkenyl,

7) C,-C4 alkynyl,

8) Cs—C; cycloalkyl,

9) Cs-C; cycloalkenyl,

10) aryl,

11) heteroaryl,
12) heterocyclyl,
13) heterobicyclyl,
14) OR’,

15) S(O)mR’,

16) NR®R?,

17) NRES(O),R"",
18) COR’,

19) C(O)OR’,
20) CONRSR®,
21) S(O),NR®R?®
22) OC(O)R,
23) OC(O)Y-R",
24) SC(O)R’, or
25) NC(Y)NR®R®,

25) NC(Y)NRBR9, wherein the aryl,

het Gr'{) {;g het er ocycl yl ,
Yy 'substituted vvlth one or nore R10

sub8NOawents; 30 R7 is 1) H, 2) hal oal kyl,
aI k 35 4) C2-C6 al kenyl,
TP,

and heterobicyclyl is

3) Cl-C6
41 WD 2007/ 048224

wherein the aryl, heteroaryl, heterocyclyl, and heterobicyclyl is optionally substituted with

one or more R'® substituents;

R’ is
1)H,
2) haloalkyl,
3) C1—Cs alkyl,
4) C,-Cq alkenyl,

41



Attorney Docket No. L80003294WD 5) C2-C4 al kynyl, 6)
C3-C7 cycloal kyl, 7) C3-C7 cycl oal kenyl, 8) aryl, 5

w@ooheieeeparyl, 10) heterocyclyl, 11) heter obCTE¢abopb/001721
12) RBRONC(=Y), or 13) d-C6 al kyl-C2-C4 al kenyl, or

10 14) C1- CG al ky| - C2-CA al kynyl, \/\hﬁtfo%éi}doéﬁetﬁbkﬁeb003294wo

al kg ?L{PE cycl oal kyl , cycl oal kenyl is
opt naI Stituted with one or more R6

sub$i Ct—r,(érﬁygloaléwd wherein the aryl, heteroaryl,

het & @c_y;cl 4 | i heterobicyclyl is optionally
subs? T ut e% N one or nore R10 substituents: 15 R8

andBRngbre each i ndependently 1) H, 2) hal oal kyl, 3)
c1 2“ 4) C2-06 al kenyl, 20 5) C2-C4 al kynyl,

C/ cy cI oal kyl, 7) C3-C7 cycl oal kenyl, 8) aryl,
9) H@i@?te'&CWY' 25 10) heterocyclyl, 11)

het %Piﬁ’étsbb%lc\gblyl 12) (OQR11, 13) (OY-R11, or 14)
S(O wherein the al kyl, al kenyl, alkynyl,
cycl18aR INC(C‘ﬂblobal kenyl is optionally substituted

Wi t R3) ene, alkylbB)-€, HRefipt i tuents; and wherein the
aryI het er oar heterocyclyl and het er obi cyclyl is

opt i'Bh&I- pya%'béﬂbt #k¥wlwi th one or nore R10
wh%kéhﬂﬁetéﬂ@}l‘taffken?r aR?nﬁr‘@cBQlkyloemdw(enw i$ bpﬁdaﬁuylsdtfsqm with

atomto
ong ) iore B BRI 8O BYRIRIG oA A P piprocic and’”
heterdlsitycly isesptivhdily sQpstitated With ®n&or Moks Ri‘tsubstitdents;

R® and R® are each independently

1)H,

2) haloalkyl,

3) C4—Cq alkyl,

4) C,-C; alkenyl,

5) C,-C, alkynyl,

6) C;—C; cycloalkyl,

7) C3-C; cycloalkenyl,

8) aryl,

9) heteroaryl,

10) heterocyclyl,

11) heterobicyclyl,

12) C(O)R",

13) C(O)Y-R", or

14) S(0),-R",
wherein the alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl is optionally substituted with
one or more R® substituents; and wherein the aryl, heteroaryl, heterocyclyl, and
heterobicyclyl is optionally substituted with one or more R'® substituents;

or R® and R® together with the nitrogen atom to which they are bonded form a five, six or

seven membered heterocyclic ring optionally substituted with one or more R® substituents;
42



10

15

20

25

30

35

42 WO 2007/ 048224 PCT/ CA2006/ 001721 Attorney Docket
No. L80003294WD R10 is 1) halogen, 2) N2, 5 3) CN,

W@ 200B06RIB) (OR14), 5) Cl1-C6 al kyl, 6) C2-C6 aP&EOXR006/001721

7) C2-C4 alkynyl, 10 8) C3-C7 cycloal kyl, 9) C3-C7

cycl oal kenyl, 10) hal oal kyl, 11) O‘«’% 0§?9}5@°ﬁ@?‘8&’189?63§94wo

13) SR, 14) COR7, 15) C(OOR, 1
CONRBR9, 20 18) S(O 2NR8R9, 19) aryl, 20) heteroaryl,

R'is) heterocyclyl, or 22) heterobicyclyl, 25 wherein

the12h%|}5gen’al kenyl, al kynyl, cycloal kyl, and

cycl oal kényl is optionally substituted wth one or
mor @) N®@z2substituents; and Rl11 is 1) hal oal kyl, 30 2)
Cl'@?CN, kyl, 3) C2-C6 al kenyl, 4) C2-C4 al kynyl, 5)
G3-Cr cyclpal kyl ,

4) B(OR™}OR™),

5) C4-Cg alkyl,

6) C,-Cs alkenyl,

7) C,-C4 alkynyl,

8) C;-C; cycloalkyl,

9) C5-C; cycloalkenyl,

10) haloalkyl,

11) OR’,

12) NR®R®,

13) SR/,

14) COR’,

15) C(O)OR’,

16) S(O)mR’,

17) CONR®R®,

18) S(O),NR®R®,

19) aryl,

20) heteroaryl,

21) heterocyclyl, or

22) heterobicyciyl,

wherein the alkyl, alkenyl, alkynyl, cycloalkyl, and cycloalkenyl is optionally substituted
with one or more R® substituents; and

R" is

1) haloalkyl,
2) C1—C;s alkyl,
3) C,-Cs alkenyl,
4) C,-C, alkynyl,
5) Cs—C; cycloalkyl,
6) Cs-C; cycloalkenyl,
7) aryl,
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6) C3-C7 cycl oal kenyl, 35 7) aryl, 43 WO 2007/048224

PCT/ CA2006/ 001721 Attorney Docket No. L80003294WD 8)
whedoeneey| , 9) heterocyclyl, or 10) het er obi BgLICKRG06/001721

wherein the al kyl, al kenyl, al kynyl, cycl oal kyl,

cycl oal kenyl is optionally substitutggh\dy dbcke'?NGFL%o@d3294WO

rmrg lsqtémtltuents and wherein the ary

hete oar het erocyclyl, and heteroblcyclyl i's

opt ﬁbhaﬂemyglmlbgrtutut ed with one or nore RLO

subqb? hét8fbrycigf @ prodrug; or the conpound of Formula
abel ed"wifh a detectable |abel or an affi

wheggin thecaliyh aieay allyryl. yelopld. exsiaadenyds ePtIQﬂeFmb&t@ted with

5 oné BE fiokd Rabu%tlﬁ}éﬁﬁoﬂﬁwﬁlh@felrﬁﬁé Téﬂ}l 6he|ter5aryl “@@Fdﬁyaylnand
d A are both nd B endent | y

an
neforGisycht eyapionak: sugstiyteg With ong ot moFe B1° SHRSLIRGTy 2
BGis HHor 0 H X and Xl are |ndependently sel ect ed

from 1) H .. .
or g qrgdrg@o&@ee%omq%wp o? Formula ? is Iabe?ed WI?I a detectab(e Iabeé} or an affinity
tag.

10
In one subset of the compounds of Formula 1, specifically compounds of Formula 1b,
wherein
n=1;
A and A’ are both C=0,
15
B and B’ are independently C;-C, alkyl;
BG is —-X-L-X'; or
i P
N P R %N/
. N N H
20 BGis H H or 0 :
X and X' are independently selected from
1) O,
O
2) kY o
P
-~
25 3) i) O , or
O
< A
N
4 H ;

L is selected from
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44 WO 2007/ 048224 PCT/ CA2006/ 001721 Attorney Docket
No. L80003294WD0 1) -C, -Cl10 al kyl-, 2) -phenyl-, 3)
WO bioploeszgd -, 4) -CH2- (C2-C4 al kynyl ) -CH2-, 5 BQT/CA2006/001721
- CH2- phenyl - CH2-, 6) -CH2-bi phenyl-CH2-, or 7) -C-C6
al kyl -0 C1-C6 al kyl; Rl, R100, R2 ang, M}Cbo@(eg,\,@q_%bo%zg‘wo
|ndq2e6d§ 4"59'— ;10 Q and QL are both NRARS;
%°s7sél ected from 15 1) E-C3-C7 cycl oal kyI
2) 2)ephapylcycl oal kenyl, 3) 4-aryl, 4) <-heteroaryl,
5) @ hﬁ REREyclyl, or 20 6) 4- het er obi cyclyl. In
anot er su set of the conpounds descri bed above, A

and 4N-CHpd Codt4plkypgd)-Pde-B and B' are i ndependently

Cl- G4 —@H%ﬂhen ,B@_,as -X-L-X': or 0O HO A NANi NLN 30
BGis b 5 WO 2007/ 048224 PCT/ CA2006/ 001721
At t & nebi-ihirhesy-Rbl2- PB0003294WD O O O

7) —C;- Cs alkyI-O-C1-C5 alkyl,
R', R'®, R? and R?® are each independently CH3;
Q and Q' are both NR*R5;

R*is H; and

R® is selected from:
1) «C3—C; cycloalkyl,
2) «C3-C; cycloalkenyl,
3) «-aryl,
4) «heteroaryl,
5) «—heterocyclyl, or
6) —heterobicyclyl.

In another subset of the compounds described above,
A and A' are both C=0,
B and B’ are independently C,-C, alkyl;
BG is —X-L-X"; or
0

0] H
_N P
H"J\N)J\N/“A "-LL \IHJ\N

BGis H H or 0 H
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N X and X are both 0, 7, \ 0, or H L. is 50O r or
R1, R100, R2 and R200 are each independently CH3; 10
wa@nd484 are both NRARS; R4 is H and R5 i s PABCAmO&N01721
alternative subset of the conmpounds of Fornula 1,
speci fically conpounds of Fornula 'RﬂorH@‘?jo%ké@NB-La%t)osz%WO
20 A and A are hoth CH2; B and B' ar |ndependently
Cl-C4 al kyl; 257BG i s X-L- X' 2007/ 048224
PCT/ CA2006/ OO Z’ik cket\>l‘g> 0003294WO O
X qnoX’ a B |s H H off and X1 are
|ndependently sel ected from 5 1)0, 02) "--~, 0 i
3) " 0, or O /-1 Nk .

L is

H/’r_i, g—/_o_/—%,or i—Q—i;

R', R' R? and R* are each independently CH;;

10
Q and Q" are both NR*R;
R*is H; and
R®is
15
In an alternative subset of the compounds of Formula 1, specifically compounds of
Formula 1a, wherein
n=1;
20

A and A’ are both CH,;
B and B' are independently C,-C, alkyl;

25 BGis -X-L-X": or
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4) H10 L. is selected from1) -C1-C10 al kyl-, 2)
-phenyl -, 3) -biphenyl-, 15 4) -CH2-(C2-C4

W@bkdoyrnyd2r4 CH2-, 5) - CH2- phenyl - CH2-, 6) PCT/CA2006/001721
- CH2- bi phenyl -CH2-, or 7) -Cl-C6 al kyl-O Cl1-C6 al kyl ;

20 R, R100, R2 and R200 are each i ngependent | -
Qand QL are both NRAR5; R4 is 25 1)R‘1$—??"92’) °8%eb}<‘933,6°°3294wo

3) EEC(QOOR', orH 4)] 4-§(0)2-R"'; and 47 WD
ZOQ?‘LOA,Q.ZZAHPC’E[L NOO1721 Attorney Docket No.

53800082940 R57is §1-86 al kyl substituted with a
phenyl; wherein R' is as defined herein;, R' is 5 1)
hal oal kyl, 2) d-C6 alkyl, 3) aryl, 4) heteroaryl,
or 5) heterocyclyl, 10 wherein the alkyl is
optionally substituted with one or two R6

X anab$'tare irelependently selectedifiont he aryl, heteroaryl and
het qie)cycl yl is substituted with one RLO substituent;
wherer'n R6 and R10 are as defined herein; R6 is 15 1)
hal ogen, ©02) aryl, or

L is selected from
1) —=C4-Cyo alkyl—,
2) —phenyl—,
3) —biphenyi-,
4) —-CH,—~(C,-C, alkynyl)-CH,-,
5) —CH—phenyl-CH,-,
6) —CHx-biphenyl-CH,-, or
7) —C4-Cs alkyl-O-C,-Cs alkyl;

R', R', R? and R?® are each independently CHy;
Q and Q' are both NRR?;

R*is
1) H,
2) —C(0)-R",
3) —C(0)O-R", or
4) <S(0),-R"; and
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3) NRBR9 , wherein the aryl is optionally substituted

Wi th one R10 substituent; wherein R8, R9 and R10 are
wa@soodeis2eed herein; 20 R8 and RO are each i ndependaniobyo1721

1) H 2) haloalkyl, 3) C1-C6 alkyl, 25 4) C2-C6

al kenyl, 5) C2-CA alkynyl, 6) C3-C7 gyl 9%%@ No '80003294W0
5 (3 I L. 'nthealkyl,aﬁkeny,'
R g%%%/%%ﬁcsy?fg%tﬁgt?éwtp%ieﬁglal kenyl is optionally
wheteirsR! 'tisiae definedherdd; one or nore R6 substituents;

wherein the R6 substituents are as defined herein; and

R10 is 1) halogen, 35 2) NO2, 48 WD 2007/048224
R'HET/ CA2006/ 001721 Attorney Docket No. L80003294WO 3)

CN, alkyl, 5) OR, 6) NR8RO, or 5 7) SR7;
V\her@?]%@%%ﬁ RS?/ and ??9 are azc, defi ned herei n? I n
anoh€ri—Gedllyht of the aforesaid conpounds, n=1; 10 A
and3ﬁ'ary@re both CH2; B and B' are independently Cl-C4
al kyl ;77715 BGis -X-L-X'; or OHO

4) heteroaryl, or

5) heterocyclyl,
wherein the alky! is optionally substituted with one or two R® substituents; and wherein the
aryl, heteroaryl and heterocyclyl is substituted with one R' substituent;
wherein R® and R are as defined herein;

RCis

1) halogen,

2) aryl, or

3)NR®R?,
wherein the aryl is optionally substituted with one R'® substituent;
wherein R®, R® and R'° are as defined herein;

R® and R?® are each independently
1) H,
2) haloalkyl,
3) C1—Cs alkyl,
4) C,-Cs alkenyl,
5) C,-C,4 alkynyl,
6) Cs—C; cycloalkyl, or
7) Cs-C; cycloalkenyl,
wherein the alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl is optionally substituted with
one or more R® substituents;
wherein the R® substituents are as defined herein; and

R"is
1) halogen,
2) NO,,
48



NANi\ V NYNi~~ BGis HHor 0 H X and X1 are
i ndependently selected from 20 1) 0, O 2) -11-r' O

WO 200348220 , or O/ _IN- 4) H 25 L i s sel ece@dCA2mnN01721
1) -C -C10 al kyl - 2) -phenyl -, - bi phenyl -, 49 WD

2007/ 048224 PCT/ CA2006/ 001721 At t or
L8CHgS) VO 4) TOR- (C2- G4 al kynyl )R@f&é%%g?ettNMwooszmwo

sphényl - CH2-, 6) -CH2-bi phenyl-CH2-, or 7) -Cl-C6

al ky) h@doslkylC6 al kyl; 5 R1, R100, R2 and R200 are each

mda&aggﬂently CH3; Q and Ql are both NR4R5; 10 R4 is
E-C(O-Rl1, 3) (OOR', or 4) -§O 2-RL1,;

and6)NRR%ws wherein R' is as defined herein; R' is

5 7) SR7;
wherein R’, R®, and R°® are as defined herein.

In another subset of the aforesaid compounds,
n=1;

10
A and A' are both CHy;

B and B' are independently C;-C, alkyl;
15 BGis-X-L-X'; or
(0]

0 H
Py
RN E/Nj]/U\N

BGis H or o H

Iz

X and X" are independently selected from
20 1) O,
O

) W N -

O

e

, or
O

N
s N

b

25 L is selected from
1) —=C4-Cyp alkyl—,
2) —phenyl—,
3) —biphenyl—,
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1) hal oal kyl, 20 2) Cl1-C6 al kyl optionally substituted

Wth one or two R6 substituents, or 3) phenyl
wWopio7osekd y substituted with one RLO substit uePCT/CA2006/001721

wherein the R6 and the R10 substituents are as defined

her ei n; R6 is 25 1) hal ogen, 2) phﬁt{t}g'ﬁytd&t%eéﬁé\)i"tlgﬁ&ﬁgg4wo

, reyn kh . g _optionally s

on\é\aglghé_dg?ﬁ'“t thnyI?_él-\%h’er ein R8 and R9 are as

def bhe@Hhwhenyl-CB%, R8 and RO are each independently

1) Hzor Ch- o abkyl, 50 WO 2007/ 048224

PCTF?:AS%%T&%‘S@Z?EA%EOWW Docket No. L80003294WD

wher e+G-ChelkdlRyG1-Geaalleyhit i onal |y substituted with an

aryl; and R10 is 1) halogen, or 5 2) OCl-C6 alkyl. In

still another subset of the aforesaid conmpounds, n=
R'IR"L R and R{*are gach ibdependeptly Heind Bl are

i ndependently C1-C4 alkyl; BGis -X-L-X1; or 15 O Hof

,NNN Nib BGis HHor 0 HX and X1 are independently
Q ard @tarechath HR'RY) 0, 0 20 2) °

R*is
1) H,
2) «C(0)-R",
3) —C(0)O-R", or
4) —S(0),-R"; and

R® is§ :

B

wherein R'' is as defined herein:

R"is
1) haloalkyl,
2) C—Cs alkyl optionally substituted with one or two R® substituents, or
3) phenyl optionally substituted with one R substituent;

wherein the R® and the R substituents are as defined herein;

R®is

1) halogen,

2) phenyl, or

3) NR°R®
wherein the phenyl is optionally substituted with one R'® substituent;
wherein R® and R® are as defined herein;

R® and R® are each independently
1)H, or
2) C1—C6 aIkyI,

50



10

15

20

25

Oi 3)" 0,or O 4) HL. is selected from25 1)
-Cl-C10 al kyl-, 2) -phenyl-, 3) -biphenyl-, 4)

WO 24048224 C4 al kynyl ) -CH2-, 51 WD 2007/ 048224 PCT/CA2006/001721
PCT/ CA2006/ 001721 At torney Docket No. L80003294WD 5)

whe%_n|2 fﬁ%h%hf r ﬁ% P&E@é‘é wt: | Pheny RA\‘%&Z ﬁ}ég&keé %%38003294W0

are eac and QL are both
mdependently sel ect ed from F F HZN T'k 1 On OO0 O
R1d ~/ FOS VN\ \iN\ W\iIiNI 12141 I\ ~- 0 O-0 S
VO OSiN\ \~NN\V \iN\ 10 HHHNC 00 OO N\NYV

N \ 4Nhalogen, or
2) OC;-Cg alkyl.

In still another subset of the aforesaid compounds,
n=1;

A and A' are both CHy;
B and B’ are independently C;-C, alkyl;
BG is —-X-L-X"; or

9 PN
rV'J\N)j\N/H. “'77_/ j{u\N/

BGis H H or O H

X and X' are independently selected from
1) O,

L is selected from
1) —=C4-Cyp alkyl—,
2) —phenyl-,
3) —biphenyl-,
4) ~CH—(C,-C, alkynyl)-CH,-,
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5

10

15

FFF OO FOSVN\ ~-N\ N and 15 In one aspect
of the present invention, the conpounds of the present

w0 pooeiss2on may al so be represented by Fornmul a BCT/0A2006/001721
which ML and M2 represent independent BIR binding

dorrai ns. 52 WO 2007/048224 PCT/ WOOE&&%R&Q&BH%M%WO
%gt%gophgﬁgogﬁzmvxo Ql- Al O H R200 N-ff-'

131 O MR° "I == ---=m - - (B ;= ------------ I O B I\/Il
R1HR) £CH-pipgeny-GHe, or2 H 0 2 “wher ei n n, Rl, R2,
R106 —&@Qalkﬁlno@ CQlkyil, B Bl, and BG as defined
here , and dot’t e Iine represents a hypotheti cal
dividing Iine for conparing the substituents

R' RPOE2 AR W 4rb eaén Meﬁ’é’iﬂeﬁ@y CHﬂ aAge subset of
conpounds of Fornul a ML i's the same as M2. In an
al ternative subset of corrpounds of Formula 2, ML is

Qé%cf GearYoth frfal?!bé,Wdentlyl\(a)ellstcﬂeéFrbﬂnl anot her subset, B is
the same as Bl. In still another subset B is
different fromBl. 15 One skilled in the art wl|
recogni ze that when ML and M2 are the sane, the Ri,

R2, R4, R5, R8 R9, R10, R11, R13, R14 m p,
Y A Q anstub@gntsm have the sg

g as_t heHdRL00\ _B200, R4 R6 RL R9
HR’ R130-BY4;, p, YO& , andO=

In one aspect of the present invention, the compounds of the present invention may also

be represented by Formula 2 in which M1 and M2 represent independent BIR binding
domains.
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substituents repesctively in M. Wen ML and M2 are

different, at |least one RlL, R2, R100, R200, R4, R5,
wo07M4822R8, RO, R10, R', R13, R14, m p, Y, APCHCA20Q6/001721

QL, B, and Bl substituent is 20 different in either

of ML or M2. Alternatively the subst;\ﬁd,l,eég,t[%ckémyﬂi_s@g@zg‘iwo

be defined as Rl, R2, R4, RS, Rb6gpk7, R8, R9, RI10

R', R13, R14, m p, Q¥A1A ﬁnd B ,and those in VR

can be defined as R100, ONHR@OO R600 R700,

R800, R900, R1000, R11 OGD R1400, m, p1, Y, A,
QL and B respectively. 25 I|n the casiere ML and M2
are the sanme, the Rl,..R2,..F hRS, -R6,-.R7, R8, R9, RI10,
R', R13, R4, m p, Y, A Q ‘and B substituents in M
have the sane neani ngs as, REO, 00 NR)aoo Rsoo Rsoo,
Rsoo R800 R900, R\l/\dgg%;% 3 O R1400, ntl, pl1, Y',
A, QL and Bl 53 i 006/ 001721
Attorney Docket No. LSQQ)DB'Z ectively in M.

In the case where ML and M2 gre dlfferent, at | east
one of the aforesaid substitdfents is different. If any

whepdin 8PRE R2sREH RE¥, RsARGNQ', B Fﬂ’OancRBGChsadvﬁném Rereink end the dotted
ing (qRIESETR Pyaed elonl Gy RnB e or Eboehe B8 pubafElln gpsociated wih

MioamdkMeence i s i ndependent at every other occurrence.
If a substituent is itself substituted with one or
nore substituents, it is to be understood that that
In bhe subset of compoandsibiSEorinuia®, MTis\thdsamé tasit2ed to t he
same carbon atomor different carbon atons.
Conbi nati ons of substituents and variables defined
In he altemativessubsétmfedmpalindsi df Folreyla 2y bid us diffeteetirara M2,
stabl e conmpounds. 10 One skilled in the art wl|
understand that substitution patterns and substituents
In still anotirgrsubskt, Bfs thésapeas@lt i nventi on nay be sel ect ed
to provide conpounds that are chemcally stable and
can be readily synthesized using the chem stry set
In stdrariothen subset Besdlffpr&m;frach chemistry techni ques wel |
known in the art using readily available starting 15
materials. It is to be understood that many
Onsudhdled tinithetast will regognigs thid sden hddanteM@iane thewsame, the R', R?, R*, R®,
RST RGB! g0 (9r QUP poq n,leew & aMBngb%ﬁ@&ﬁs i hé\;eethe same

group’ or substl t dent’ replace her
megning assthe RIBNR*, it R?ﬁt Bi,R°l BT, RYY, &1, rRan R%,,m p,Y, A1 Q1 and B'

sus‘éﬂi’lﬁérﬁ’é ?e%%é&ﬂelg in 2D G’/\lﬁ%e@ﬁ %HE rl\ﬁ?f £ diffefertted e{ﬁlstt bROR', R2 R,

rw se speci oIIovmn n|t|o

ArLess o et
R%apBI\R’, Rh&K'sRAdRI B Or RE, RE: m, pa¥i A, dQ; QheB and &' guh;tltuent is

d,f@%,{te{egm@%pm@rw,{zal references unl ess the 25 context
clearly dictates otherw se.

Alternatively the substituents in M1 can be defined as R", R%, R* R®, R®, R”, R®, R®, R"°,
R R™ R"™ m,p, Y, A Q, and B ,and those in M2 can be defined as R'®, R, R*®
R500, RGOO, R700 RSOO RQOO R1000 R1100 R1300 R1400 m1 p1 Y1 A1 Q1 and B1 respectively
In the case where M1 and M2 are the same, the R', R% R* R®, R®, R7, R®, R, R"", R"",
R™ R™, m, p,Y, A Q, and B substituents in M1 have the same meanings as R'®, R,
F{400, RSOO, RGOO, R700 R800 R900 R1000 R1100 R1300 R1400 m1 p1 Y1 A1 Q1 and B1
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As used herein, the term"conprising” is intended to
nmean that the list of elenents follow ng the word

WO cmpe8284 ng" are required or mandat ory but thBCT/OaR®6/001721
el enents are optional and may or may not be present.

30 As used herein, the term "consi sthﬁlgnég,fDdcgetNet@@g@gg‘;wo
; i | |
res&%gg@egﬂn ME! ke ga%éréfﬁ;l &Qj garéﬁﬁ\ﬁér‘éﬁfe bt leQst dMeof e

consi stin rase "consisting of
afareshic swhstituentstis dtffﬁeeﬂtl sted el emant s are required or
mandat ory and that no other elenments may be present.
54 WO 2007/0482%4 ECT/CA%&QG/OOl?Zl Att or ney Docket
If any. variggeoseb #9@ AR r anghthetlife, ecsurh meneitan On%t'me in any
cohdtiGdM @f#u&t@re‘ ﬁﬁldéﬂﬁltl th@ r\/mgt Sef o‘é&tﬁr?ér&@tls iﬁbébéhdent at

saturated ali drocarbon grou havi ng th
GVGIWé%hquO@QUTme if asubshifupelis fselmbsiity d Wi aRgI Q8 m%e sgbgiituents,

it |ﬁ&> bé‘ur%ergfoé’d fHaHHat {h% di|1%fdr ﬂ?d?'e §§b§tlﬁféhtédrh b&) bRabhed to the same

aving 1, 8, or 10 carbons in a
carhon@é@m@r dtﬁfﬁéﬁﬁ‘é ﬁ@’@oaﬁmﬁg é?«mmatma ot&utéet%gtsmdcfﬂéﬁes
deflnéﬁ Ilfé’rlem' a?e ANSIRId EHlif %ﬁay‘d?&ddé@'cﬁgm%wlﬁﬁbla %WnBGurst

4, 6 carbons in"a linear or branched
arrangenent and C1-C4 as in Cl1-C4 alkyl is defined as

()dé&élllé@'lrﬁ‘ﬂ\egefrgmﬂ%naé\’étdhﬁ tHat sabstﬁutloﬁ rpattém@ %hb @0Bstituends on
|inear or branched arrangenent,

compogipdspfithe p%ﬁn@i"e@lo%m@ylbe sg@c@gftp HQH 'WOPH@ thgtare
chBiicafly §ta|3l@t ar|1d é%ri @éjrefaﬁbly é’?ﬁiﬂ‘é‘élzed @hlh? the éhdﬁ’ﬂﬁﬁb’éet forth in the

oxih 5 ngsha Ty SesnAiies el kivaws Brihd 5k yBIPR (RAiY Agailable starting

mateiiggded t o nean unsaturated strai ght or branched
chai n hydrocarbon groups having the specified nunber
of carbon atons therein, and in which at |east two of
It i§ ebe andrstodd @i ning shiestiueshts 6 geam stbmiedU)eréin havdtudctional

bond, .and, hav e|t E or e nd
o 1R TG Nelne oiaupar SUORBIEAEMay beyefced by another
gréud éssudklitaentithathad efnmlae dieatonii) Wybdingdiog lo® b@ﬁdlﬁgiyﬂobertiés.

2, 3, 4, 5, or 6 carbons in a linear or branched

arrangenent, at |east two of the carbon atonms being
Défiaitidas toget her by a double bond. Exanples of C2-C6

" al keny d I
S Lol A R B an s BAZERY e
herein, the term"al kynyl" is intended to nean
t. hai h , havi
L o e N e T
comlext:ﬁeartydld:ta@stothemsear bon atons are bonded toget her
by a triple bond. For exanple C2-C4 as in C2- C4

al kynyl is defined as including groups having 2, 3, or
Asqused hietain, atherterm fcoppobingnis iMéndedds mean\iuat dife listh of elamiots

fol%?\/i}gésthﬁ Wéig@ %69‘&9 ?ﬂgf %%% ﬁadt yﬁayﬁﬁoﬂ %L}tgr%}%}tne%%mn%sare
cptionsl apg Y asmaytriet be present. ' '

As used herein, the term “consisting of” is intended to mean including and limited to

whatever follows the phrase “consisting of”. Thus the phrase “consisting of” indicates that
the listed elements are required or mandatory and that no other elements may be present.
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As used herein, the term"cycloalkyl" is intended to

mean a nonocyclic saturated aliphatic hydrocarbon
w@emap4d224/i ng t he specified nunber of carbon aPCIEA2006/001721

therein, for exanple, C3- C7 as in C3-Crcycloal kyl is

defi ned as i ncl udi ng grOUpS havi ng SAtﬁ)f CDOC[% NZ L80003294WO
As%g&gggr%u{ th eﬁrﬂl LIV OSY@I ded % iR B bra rRStralght chain

¢l'oa above include, but are
saturaed almhatne Uydrocarbwgr@pp@ hgving thespesified numbssof sarbap gtoms, for

ex%élgoegf% ase\ﬁq; OCEI‘R? gt\!ﬁé'fed%% ﬁ@%&&bﬁb@ha\ﬁrﬁbﬂ 2By 5 6,7,

clo I S In to nmean rmn;d
8, 8 ar 1 sarbans ml 3 linear pbbrﬁpraﬂ%\éﬂmg%abd Rabeagin ﬁgCe alkyl is

deﬁr%cé{ |h€|g%g§' ghﬁ[gs ‘Pifawﬁ i b? rg Qt 9 '65 6 tcEﬁ%ﬁé ha ﬁrilarar 35branched

enyl is defined
arranmru@ntn@@@o(}pgs IﬂaQ1 ‘ﬁga|3¥'43 @ef@ed @p including gfpyips having 12,3, 0r

4 é?&ﬂs@ﬁé%ﬁéar%@ﬂ%@@éh@%ﬁ%t é&érﬁ;ﬁl@%f @peéisﬂ(¥|l\é<hd C-C alkyl

L80003294W0 car bons 1 n nmonocycl i c arrangenen
as detingsl bpvefinabzlechutare nghiinkitasip. rasthifle fihifle B-PEBRAN, &Propyl, n-butyl, &
bu{yi‘qleﬂ? peHMar‘HﬁeﬁPt limted to, cyclopentenyl, and
e

cyc ohexenyl . As used herein, the term"halo" or
“hal ogen” is intended to nean fluorine, chlorine, 5

AstUSQH‘hBF‘elﬁriﬁe tedi %ﬁenﬁs isUsRHd&loThéln L‘iﬂ%@ttﬁ&éﬂ‘stralght or branched
hal oal ky 1" is Intended to nean an al ky def 1 ned

chglﬁd\ygrocpqponm% haxipg thg eResiied NyMeRS Wrt{p@ atoms thereln and in

rﬁdﬂ%@é&;‘t W Of thE BAB6R AtdpYs drehBhOEERD ctich I@stheEwanioame uahd and
hal oal Is include, but are not |imted t

haying e@%’ 97 FRIeqeRRINSIEY 8ndhcomippatiogs thergof ?or exgmphee 2‘06 as in

c,zfctscunebr@r isidefiféya inalLbing gréupb hamag hep, 3, ads Caitl6, caeizsSn adinear or
roup con

ca clic aromati ¢ nonoc taini
g R0 A SPEATROTls ALIFASGEND BI0G GRPHE HlonHS Reiep bgidad ikt by a
dobble®oné- ERAMPIE df CACHaKEAY intie®eryhiving!) MBpropenyl, 2-propenyl, 1-

aturated or unsaturated. Aryl incl udes,
b”%ﬁ‘t\’m’ﬁ‘ﬁﬁﬁ?l mted to, phenyl, indanyl, 1-naphthyl,

2-napht hyl 15 and tetrahydronapht hyl . The fused aryl S

ma e Cco ted, not her, group eith
As TP DTN JBR Fro ARG e Mg UPPaigraBi. Siioht chain
hy?mambﬂgrmqmngﬁg nhemcﬁdied nu%eﬁofrdavmﬂ\h a\gomgmadeua\gnd in which at

m ring sys | t hat  the na .
o2t PR crtfor af0HeyprE BERaediCuciRe it 2 Fle png, 306 Xapig S as in o
C4lw(ya'yln$ defiredtasrineliding baps havisg 2,3, endedrbion aMQ|ntMa|n at least
u h ny. on

twd QPG o oS BEHG Rrab SR BRERC: & Bk 87 Brehryies alguen
alyingls 2fcladevethym, | ypriopyrds @-propwityhamd thedikgs from any

avai |l abl e position on the phenyl rings. For exanple:

56 WD 2007/ 048224 PCT/ CA2006/ 001721 Attorney Docket
AsNsed e 326 ey “cycloalkyl” is intended to mean a monocyclic saturated aliphatic

hydrocarbon group having the specified number of carbon atoms therein, for example, Cs-
C; as in C3-C; cycloalkyl is defined as including groups having 3,4,5,6, or 7 carbons in a
rnonocyclic arrangement. Examples of C3-C; cycloalkyl as defined above include, but are
riot limited to, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl and cycloheptyl.

As used herein, the term “cycloalkeny!” is intended to mean a monocyclic saturated

aliphatic hydrocarbon group having the specified number of carbon atoms therein, for

example, C3-C; as in C;-C; cycloalkenyl is defined as including groups having 3,4,5,6, or 7
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As used herein, the term"heteroaryl" is intended to
mean a nonocyclic or bicyclic ring systemof up to

w0 eqv7@I2es, wherein at | east one ring i s ar oneRCT/CA2006/001721
contains from1l1l to 4 hetero atons selected fromthe

ar oup_ consi st ng of 0, N, and S. TheAmﬁeg,rmwNo L80003294WO
car%%ms? nd H\%%cﬂﬁé/ anan %Hé?‘l‘f hedar n%lé?&lr CVC%ﬁIJaleHylca%rd%ﬂﬂed above

eteroato l es of

moheileebldaafthUmtquto,l wcloue@tenﬁmndeﬁmbh@*eﬂyl mted to

t hi enyl, benzi m dazolyl, benzo[Db]thi enyI furyl,

benzofuranyl pyranyl, |sobenzofuran chro
Asyusad hereji, thethfmpmleoq’ryhalow ﬂ%ﬁnﬁﬂnde¢¥ﬁf68§'bf'%r'”e chlorine,
brd?%h@éﬂh%dmé)y“ dyl, pyrazinyl, pyrimdinyl,

pyridazinyl [ ndoI i zinyl, isoindolyl, 3H—| ndol yI ,

i ndol yl, indazolyl, puri nyI 4H qui noI i zi nyl,
As 24 WeFlafi’rll Mthe terﬂuhélgéll(*l’ |S|Wéﬁkﬁd&é infaén, an'éllm By Béﬁheﬂ)dbove in

qui noxal i nyl ui nazolinyl, cinnolin teridin E1
WHRAP QYETEEN of D 1% eSS R GARAGAC, By & blage) glom. Examples

of Ealbamﬁgmdudenmldr@nbt, linhifelI t8 AOHJFICHF, and CF;,
t hi azol o[ 4, 5-b] -pyridine, and O O OH H®2C ~O

fl uoroscene derivatives such as: As used herein, the

Ash%%fﬂheﬁfhgI Qﬁ@féﬂ‘ﬁ' "erl" elhﬁ ﬁroﬁé)oﬁln' dbmbniatlohﬂﬁtﬁraﬂﬁmi pddical, means
i s intended

nmea
a Q%PP%(FMPW@U? mgog)gsgq S%UBGHWQWMQ@CQVH&T?@"P&’MCh may be further
fudeRiite laGselcond 5- Gra- m@mbdre‘dr@mddyaucggrmmmem #iayibersyorntid) saturated

or ipsatirali BT TEEEs it G eq bt Paep it Agiaph Y 2-naphiny
dnﬁltaﬂihyd;dnapnmylr Othierfiyded 4ryIp @rra’gvzbdt;dnnedtbdi'lto anfietheNigroup either at a

aza

sughe Bor i o e PEBYIRF e BTt B or ot Rl ci
the term’ heteroblcycle elther alone or in
conbi nation with another radical, is injended to nmean
a heterocycle as defiped above fused tqQ/anot her cycle,
be it a heterocyl or @@‘ cycle
defined herein. Exanplesxgf such Retewobicycl es

i nclude, but are not limted to, coumarin,

benzo[ d] [ 1, 3] di oxol 2, 3-_di hydr chenzd] b] [ 1, 4] di oxi ne
and 3, 4-di hydro 2I—|—%1 4] o@@ 25 Exanpl es
of 57 WD 2007/ 048224 006/ 00472 At t or ney

Docket No. L80003294WD qPG wherein Gis a 5, 6 or 7
menbered ring which optionally incorporates one or
Arrawed lines drawn from the ring system indicate that the bond may be attached to any

of the suitable ring atoms.
As used herein, the term “biphenyl” is intended to mean two phenyl groups bonded

together at any one of the available sites on the phenyl ring. The biphenyl may be
covalently bonded to other groups from any available position on the phenyl rings. For

example:

56



10

15

20

25

het eroatons selected fromS, Nor 0 and pis 1 or 2,

and is optionally substituted wwth one or nore Rl12
waaspieent s, include, but are not |imted toPCIICA2006BD1721

~R12 0~ .HO~HRI2NHI N\ J~I 12 "-112 50,

RL, Rl2~, R12, R, R and As used hgffyMocidiRo!80803204WO0
As ug&ﬁ ﬁél%ﬂ{, ' tetrﬁ beﬁ%{%ﬁ@? @ﬁan@ﬁa'tb |Q||ea|$a%orwcyc1@ oAﬁlcyéii%dlng

he te is intended t
sya’wamf apdo tﬁmyﬁtom&twhﬁwn béleastm@dmgﬂ%a@n@@m@ntﬂmst fram 1to 4

he%F@ét%ms et Eéb‘ftcﬁmg t rBﬂ;S’é&r%?st.ﬁg Bf OPR, Md $O0TRE hétéFbaBﬂR

omal n, SucC en th e proe IS associated wt
substiéuept Ray dettached-ritheaala ring caiRONAteEY ope PLibE hgeroatoms.

E xérﬂ?le& of getre?dé?yq '&'r&dp@ nndﬂjdet Bét 46 ﬁ@ﬂlnﬁtédttb tﬁleﬁy‘l bERYimazolyl,

measured and quantifi used her ein,

benzaiblihieny. furk Panzojuraay:Pyrany, ﬁ%@ﬁBEHU@BY'nQHHmS”Y' Fathenyl, 2H-
pyPblyid f)&HﬂEﬂyl Mﬁdéz'&ly'l %yrdzbﬁ}k Wndy‘P Fg@tézhﬁf porifRIAYD lpb?ﬁ’de&fnyt he

cg esent 1nvention or domain to
in

gy dpoipgetyodirdndoyl, b@d%ﬂt'ﬁﬁ%zto% PUFiBYh ‘H"'QH'I"B'H"B’h |§q51umoly|
qu%lyp Bhinatazinyd %Egthyﬂ“ dlﬂ)ﬂ Oql-lﬁhdxéhnyﬂitqfu#f‘aﬂélﬁmyl Zﬂnéﬁ‘nyu pestidinyl,

herein, the'term |S|ntep
">°8m§9&>\uﬁao%\rom%mmhépma%.'wamvl P%’-@Mdn%ﬁm' sendglinyh
thigeisia Bl pyritingebn®r an affinity tag, and which is
capabl e of bi ndi ng, &l t heE covahgntly or
non-covalently, to an MR gormai n. \Wen, for
exanpl e, the probe s memtnyedual ently bound it my be
di spl aced by a test cQ ud When, for exan‘pl e, the
probe i s bound coval ent y may be used to form
cross-1linked adducts, whi c}: be 25 quantified and
i nhi b| ted a test conpoun 58 WD 2007/ 048224
fluprespenexdny %@f‘ﬁﬂi a%tttor ney“Docket - No. L80003294WD As
used herel n, the term"optionally substituted W th one
or nore substituents” or i ts equivalent ter
Asusgd ingreim.(the terrps betefpckele w etergeydie £5¢ h"dﬁ'é’clﬁbﬂs'ﬁ intepded-to mean
28,9, bl?? mf@ﬁ%ré@ndf%matlbﬁhg Etjﬁerﬁlébﬁt@ﬁﬁt@t ft'drﬁﬁd@a%td@@ﬂoms
of circunstances y y_ no oc
B ER Ie s P I RBIUELD] NEns e iR RleraEiRp riuce. b
are hotdintiRHas perraliciinyl, SetrihgidioRs Ay gRseridyl, pyrvdkinginpipéradiags
not. The definition is intended to nmean fromzerg to
five substituents. |If the substituents thensel ves aﬁe
i nconpatible with the synthetic methods of the t
i nvention, the substituent nmay be protected vvlt*FN
imiglazal@irlyé n{tmplhceioyll ingjdapodioy, gyrRolidingt pyrazolisyla@hd: t 0 Q he
reaction conditions used in these nethods. The

protecting group may be
As used herein, the term "heterobicycle" either alone or in combination with another

radical, is intended to mean a heterocycle as defined above fused to another cycle, be it a
heterocycle, an aryl or any other cycle defined herein. Examples of such heterobicycles
include, but are not limited to, coumarin, benzo[d][1,3]dioxole, 2,3-
dihydrobenzo[b][1,4]dioxine and 3,4-dihydro-2H-benzo[b]{1,4]dioepine.

E:xamples of
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10 renoved at a suitable point in the reaction
sequence of the nethod to provide a desired
WO niogoseed ate or target conpound. Suitabl e proP@€DCARY6/001721
groups and the nmethods for protecting and
de-protecting different substituentsy ﬁ&g)ogkgmo L80003294WO
sui tabl e protecting groups are well known to those
skill n the art; exanples of which may be found in
and P. Wits, Protecting Goups in Chem cal
SyntResis /(3 d ed.), John Wley & Sons, NY 15 (1999),
whi ch™>~g~1 ncorporated herein by reference inits
entiretyo/pExanpl es of protecting groups used

t hr oyghout | ude t. ar ot Jlimted t
wheiss Cong b e dotsraberpi ing i artptall iEomerar 86 ol Bhre
hetSyatbifs sBrRétet ifom SyN oF b@ﬁdqﬂlsﬂ(brk’ze ah@®Bptigmally sdbstitiitee with one

action conditi o e t hods of this
or h%\/%ht‘ %\t?St'tPfl’&t@r'” 3’ E?rﬁd‘lﬁ’m’f‘ﬁeﬁ the reaction

conditi dhs convert the sel ected substltuent into

anot r%ﬁsﬁituen that ﬁi ei t her 020 usect)ul in a

i nternedi ate co Rgﬂl 04\” i sSHimyve |on
or ipgzangdsired sub t|t pen E\ﬁg
Abbrevi &fions fopim<am qg CI ds us zthr\d ghout h as

foIIovvs Anmi ho aci d ’Abbrevi ation a-Amino butyric
a AbunAl anine Ala Arginine Arg Aspartic acid Asp
anés gine Asn Cysteine Cys dutamic acid Qu
utamne ' Gn Aycine Ay 59 WO 2007/048224
PCT/ CA2006/ 001721 Attorney Docket No L80003294W0

SRR SRS BBt S S il 0, 3t I e H o

LCeu yS| enylalanlne
Phe Proline Pro

As used herein, the term “detectable label” is intended to mean a group that may be linked
to a compound of the present invention to produce a probe or to an IAP BIR domain, such
that when the probe is associated with the BIR domain, the label allows either direct or
indirect recognition of the probe so that it may be detected, measured and quantified.

As used herein, the term “affinity tag” is intended to mean a ligand or group, which is
linked to either a compound of the present invention or to an IAP BIR domain to allow
another compound to be extracted from a solution to which the ligand or group is
attached.

As used herein, the term “probe” is intended to mean a compound of Formula | which is
labeled with either a detectable label or an affinity tag, and which is capable of binding,
either covalently or non-covalently, to an IAP BIR domain. When, for example, the probe
is non-covalently bound, it may be displaced by a test compound. When, for example, the
probe is bound covalently, it may be used to form cross-linked adducts, which may be
quantified and inhibited by a test compound.
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Serine Ser Threonine Thr Tryptophan Trp Tyrosine Tyr
Val i ne Val As used herein, the term "residue" when

WO edoges2ng t o a-amno acids is intended to neaPCT/@A2006/001721
radi cal derived fromthe correspondi ng a-am no acid by

elimnating the hydroxyl of the carRgg¥ea5RKE NaNCBoBIE9sWO0
Asrl)é‘éﬂ%?éin qge M “8 tﬂiﬁaf‘?smﬂfsﬂ!ﬁ&-d Wi 91" or@‘&rﬂ%rﬁ subﬁﬁuér% 5t its

Asp Leu, Cys,
eqwﬁfenbmm 1qntiopdly bliuteity R st pes @#bstwgnhtsameneed to mean

théﬁﬁ’é &ms%auerﬂiy)déb&ﬂ)ed levbﬁlcﬁf %H@drﬁ‘ﬁandesfhﬁﬁj &Hy not occur, and that
partic aci L- | al ani ne -serine, 'L-

*h? @%ﬁﬁﬂﬁtéon 'ncle%% '@Pﬁecesuv M?ea@\feﬁtaor qifcHmstanGe gegurzand instances

in WARASCddeY @by, - THSdafmftidn iehRinded I Reh®from’ z%ktblloﬁf% subé?tltuents
i ntended to nean humans and non- human manmal s 0 such

as primates, cats, dogs, swine, cattle, sheep, goat S,
If the lsaﬁﬁntudrﬁ@ihbhﬁelvéélhl% in€regatibrRAvit e sbrhtk@hc rﬁéthtié@é’f the present

erm odru i s intended to nea
mvgah% B'P]%S‘Fh?él ueﬁtarg;a e p&qs%q}%q Vit 2 sHighle Bm%qﬂag g@ueéPG) that is
stabientdi the edrtion c@r)dltﬁmb\(@bd’ il thedePmathd L& T d?@tbbﬁhgag?rbub’ fay be
resent invention. Thus, the term

0 un
""’“BY%ﬁ? s“'tPB'Fé’Pg“f’b&ﬁ rRaien sedtense Oéthee%%%woore\ﬂdq A gesired
IntermvRItde an taret icoimpofi SRS pratédting RapRfia themethods for

erep ol bt 3o ColbeubeRB yohe sueh alebfrprolbeing arous

are el endverdto those skiileddn & at; ekarpled GPRKIBIE m2ly belfeurnd i8S Greene

oS4 ALt S A S 8T TS,

(199@aphhieh isbiycanyatateldyrerein by ré‘&egb@mdts@ntlﬁb&ﬁ Hxaﬁhb@@ﬁb‘ﬁ pRifecting
o3 I8 Vo BARGERELSH ol B 0 PR g8 Sl .

soge lmﬂéame@da Bd)&ua@et mayblaspemjﬁl}aﬂybeléetee to bédkead¥ve under the

AR B R St A DR s v

reggijon gorditigns- C@nVQths@elesbd stibstiteerd ity andther subbefituanttthatrs either
r ed.carrier
O Bl inedére tOBoBY in R BleBtkintr B Db BAGL ke e
Subﬁtwf\hﬁﬂemtasgﬁmopﬁpgmdjg is adm nistered to a subject.
Frodrugs of a conpound of the present invention nay be
repared by nodifying functional 5 groups present in
AbBWéla@@mi@u peanaifno ahids usedthroughoutrars as follawsay t hat t he
nodi fications are cleaved, either in routine
mani pul ation or in vivo, to a parent conpound of the

i nventiion. AsAmmmIad:ldr ei n, the tmm'pvuati?n maceutical ly
?gcﬁg;n?“ i bﬁ?ﬂ?o b?‘%"i ﬁ?'glolh ¥anyl\aajm M;t | ;ar Ir Iné;ended
excl pl gnt, gl 1 dalnineSWeet enr Mg Ala
Arginine Arg
Aspartic acid Asp
Asparagine Asn
Cysteine Cys
Glutamic acid Glu
Glutamine Gin
Glycine Gly
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10 agent, diluent, preservative, dye/colorant, flavor

enhancer, surfactant, wetting agent, dispersing
w@g®nn4s2guspendi ng agent, stabilizer, isotoni cP@EYEALG06/001721

solvent, enulsifier, or encapsulating agent, such as

a |iposone, cycl odextrins, encapsul aA&&,%y%kwé{rﬁBIL(‘sooo3zg4wo

del i very—syst otyethyten ERRtORL T X,
i's acceptabl e goi’nddg%lﬂl n_the sub?‘éﬂcﬁt" [;re ferabl y

humans. 15 As Uscﬂehdtr&r ein, the term'llpharmaceytically

accept aple—salt-—i i.uended te—feamgfoth—acid and
base addition s'é'lsf' 'neAs used [herei n, e term
“phar maceut i cal lLguciceept abl e |aci d added i on sallt” is
i nt ended—to 20-rean—those—sal+s—whi i t he

bi ol ogi cal effec't *€ness and pr opertl)és of the free
bases, V\:hl ch alMettmoﬂim@l ol ogl caI I y or Met her w s¢g
undesir s&,n'* whi-ch—are—fgred—w Hetgani c
aci ds such as h?@f'?}ewp%rl ¢ adid, hyd?%%rom’ c acid,
sul furigc acid, reroline acid, phosphoPrcc acid and the

||ke’ ahd nrmnnln acids cuch as—acetie aCId,

trifl uoroacetl c %%rfrﬁ propi gni ¢ aci §er gl ycol ijc aci d,

pyruvi c{ aci d, OpteédrineaCl d, mal el ¢ acirds mal onilc aci d,

succi ni G—ZS—&GI—d—f—U—FF&I‘—I—Gr—a Hd—tartariecackdy citric

aci d, benzoic ABP¥PRENNnani ¢ |aci d, miFRiel i ¢ adi d,

rnet hangsul T oni Fydeing, el hangsul T oni Tyacl d,

p-t ol uenesl,u_f_om_c_aol_dj_sai_l_cyu_c_au_d_and#-e l'ike.

As used| herein, YA erm "phar maceut V@Al |y acdept abl e

base addition salt is intended to 30 mean those

salts which retain the biological effectiveness and
Aspisg defaindhe termneesidugewhen tpferringn e-aminaagids is intended to mean

I
a 3L 184 Iimhe SOrRRpEhGY UMAARb BB LR Mo B RrR fof e
catogp grasipEsonedydiogen pémeaaeamlnoﬁdmm fehesrexamdlef therterms Gin, Ala,
r eg t [ 0 : e :
(;I% rll%i 8@1 A%B,?Ig@eg } ri_(‘é}ui ??ﬁ‘ &%H %rﬁdi@rﬁ F(?ﬁrhejsér{&tfegga@nﬂes 6fh_-glutam|ne,
L- aiargne.sglmne |Lrlsm¢ucznend; argiopp el-aspratigasid dephealylataningnl-serine, L-
A h or gani c

oufRle, - Rreh -k Bainoork bt ko) P95t

primry, secondary, and 61 WO 2007/ 048224
/\SPLEEG%?&IQQ{\Q%I%Z‘;ubj t’t erﬂgﬁfd Giﬁ?éanmma:@%ﬂg%aﬁﬁman mammals

tertiary am nes, uted amnes I nc

sughag pamavasO@ai%srdogﬁgsvgrumwnlﬁusmpa@nmglor@ycnagblts sats.riaige and
théfikd. basi ¢ i on exchange resins, such as isopropyl am ne,

trinmethylam ne, diethylamne, triethylam ne,

tripropyl am ne, ethanol am ne, 2-di nethyl am noet hanol ,

Asa:sedlhépéaryltﬁénéaﬁeb#baﬂ@ is .ﬂteﬁuéd R @Bbrﬁﬁmudd%ﬁéﬂﬁay be
ine, histidine, caffeine, procaine,

C°ﬁ\gﬁ31e§ BHKenehysiaipgicah eonddmnapﬁ By s@vﬂyﬂr'%weajblawgwe"y active
coﬁipbﬁﬁ@éﬁh@ PreseBt |hVérﬁ|bH ChilsNthe teﬁﬁ"fb%ﬁrgé“ r@%fs BUJ brgirsor of a

zj ne, eri di ne N-ethty eri yam ne

oithg up%@ ion thplds pharmaceufically acceptable A prodrug may be
mactlve or display limited activity when administered to a subject in need thereof, but is
converted in vivo to an active compound of the present invention. Typically, prodrugs are
transformed in vivo to yield the compound of the invention, for example, by hydrolysis in
blood or other organs by enzymatic processing. The prodrug compound often offers

advantages of solubility, tissue compatibility or delayed release in the subject (see,
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As used herein, the term"BIR domain binding" is

intended to nean the action of a 10 conpound of the
w@e@3mes224 nventi on upon an | AP BI R domai n, whi P¢T/0Aomke01721

or dimnishes the binding of 1APs to BIR binding

proteins or is involved in displaci ngﬁﬂgd&@hggﬁooowgt‘wo

E&uﬂ&@a{r@ ' ,qs Deg E;ﬁ'@f ?de'kr)lﬁj (158@)”@6 939 . d(BIé%\/BF“Aiﬁ’sterdam) The

hot limte caspases

demubmmftmdwg ihclugles pnyl ewabemly BPrRdesi eatiiers whichirelease theaetive

éﬁ[ﬁgf Mﬁﬁ% 8lslbject.
coﬁ\éo err’hh I nsu @l\’gﬁ?\’ th%utbﬂégﬁdr@géﬁwﬁsﬁgﬁg%osmjgg
F’r@drgg%mfee oerepaind oéthecnrgm @veathmugseae arepaesask hyrmedifying functional
gr gga‘r'és%ni:ﬁll th c&ﬂb@ﬁrﬁf c’g%lnbéhtfoh‘?n SUHN £hy ﬂﬁy@\enﬁédlflcahons are

sed I's Inclu but 1s not imted
cle@m: @ltherelmr@,uttnﬁana@mwlom@r imvivo, e Bjpaeant cqm%msﬂtof the invention.
treatment, cancer cells that survive in a subject

during or follow ng anti-cancer treatnent, or immune .
Asused heigin dee teem;"pharmacerdicaleagegpiablescafmigs, @@sptéeftexc'aﬁat is

|ntér'iH“<=,ldLl9$§eanZQ/|tH&HtllﬁﬂQfBH §n¥ B 004, L FrieR N koipidr; gﬂl@&ﬁt §Wébktening
T-cel As used herein term "t her apeuti cal r{ga%nt

agHs Gikienl eresaAIve. eIt IaYor BTABRRT. SiTassL et

dls@)@@@%&n@fsuE&d&Hgaaden%tébhlzeMﬁ&fbnﬂiﬁgéht sbRERG einQIsier, or
ena@%gézem is sufficient to effect treatnent for a

lafing 208RleSURIA5A Inosame; BYSIOdRYITING.ieaPaRRUIaLRG RobETYic delivery

sysStBmsdPUREthelenbdifcol MatrAIEAG SécebRibBfoPude Withd subfédy,

on the conpound the condition and its
W‘S’E{;‘EE’%W a%nd the age of the subject to be treated,

but can be determ ned routinely by one of ordinary

SR T 6 57D PBRTIAGeMRE N faP RBPCRH SUHERdee) fean both acid
andtbasabddifion sdlts' treatnment” is intended to nean

treatment of a 30 disease-state associated with

i nsufficient apoptosis, as disclosed herein, in a
Asuseil éetein,aheltermrtphartaseut(cally acoeptablel dvi additiohesatttisdritended to

i tion associate th .i fficient apoptosis fro
mfliped e BT BettioseitalafcthBpe eriREipedfisror e e
basesywaich are moébiolsgmal@obrtoﬁhérhsedmslea&bleo and abicHiare formbd vith

e T T W

phosphefit iacideand the tiet, @sd srgainiceacjdsaaucke as aoefici dcid, trifluoroacetic acid,

i QL (L) € 0

o AR s okt bl S P e B o gl succini
acdi Benatic asid, tantadc acidnciticsoid, bermdiomaidh cinnaoid aaid, emendelic acid,
mé?ﬁé’r@susg@brﬁ% ?ééld ﬁetharﬁ%Hﬁdr{'@acﬂlf%@@%hg éfgﬁlgteagﬁi s&%?lﬂ:' Jéloorégd the
lik¢.o mean the administration of a 5 phar maceut i cal

conposition of the present invention to a subject,

preferably a human, which is afflicted with cancer to
Asdizad berain. dne termaphasmageuticaly aceapieblethask iadtiitiomsalt” is intended to
méanfthOdd 44hg wHth re%r rPWerblolﬁlcdl QE &i‘v&ﬁé&tiﬁ\a%rémtcﬁ%esfree acids,

of the cancer cel used hereln
whighyare oat P'ﬁ@gﬁawﬁhen@emﬂ@w@tﬁ Thesresaits arqpreparedfrom

ad@itios Gﬂ&?fno gna?aQ: 36 oP 98 brgahlctas8 to tl'ﬁcf%te 4cRE BRI BERRY fOM
post - r adi ot eragy adm ni'stration of

inorganic bases include, but are not limited to, the sod|um potassium, lithium, ammonium,

calcium, magnesium, iron, zinc, copper, manganese, aluminum salts and the like. Salts

derived from organic bases include, but are not limited to, salts of primary, secondary, and
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phar maceuti cal conposition of the present invention to

a subject, preferably a human, which was afflicted
wowrahoeancer to prevent the regrow h of the caPCECADP6/001721

killing, inhibiting the growth, or inhibiting the

net astasi s of any renai ning cancer cg,ltdr,% DALR? No. L80003294W0O

t¢=rh s %#?ostﬁd?%farqﬁ\feb rHc'iddﬂ’{q rﬂa‘iur%ﬂeo&ﬁﬁ}ﬁ@%bgtﬂut@fi amlnes cyclic

survi val condi tions tha t’o di seases such
ami@saandmmnc ivBexsange éeqme‘»kéuch;%s 'ﬁ@é@pm@?ﬁ"m@ﬁ@'%??n

dletl?cs{aﬂﬁ ihg! tﬁ%ﬂhglaﬁﬁﬁ@ ‘?ﬁproby’famlﬂ& eARSdIdindERgimeiftaniRgethanol, 2-

he comnbi nati on of the corrgound
dlIamylarweogthee@rﬁlcyqiﬁr@H¥|a@meaW§'ne4 argigine; Rgtidine, caffeine, procaine,

r.y&asmﬁéee&nﬁe%&a.ﬁg CdthyllerfididHARg, f@;lac%aﬁmer mé&?@l@bﬁnn@‘
invention i s greater than the 20 effect whjc

thetsvbfwﬁeopwn?ﬁ Rﬁ»ﬁ@z'm@mﬁﬂdmﬁeN@éh% RR{lgine, aa'éé?m@ed?s'"s and the
ikégoni sts, or advantageously the effect which is
obtained with the conbination of the above conpounds,
agents or agonists is greater than the addition of the

Asalsks %%W?ﬁ@téﬂrﬂgBm ads}na.tﬁ%ﬁ{a. Y i iRRNEEIIRAHEAISthe 2BRIH &f a
or agonl st s use separ at e ner
cogRauNaef tB%QB‘sset‘b'"b%‘t'@P vBen g@é‘\%@@éﬂa'ﬁg\?@ 'hggf'fﬁemtdémm'shes
the &ﬁ@lﬁb%lﬁﬂ'—‘s t@fBIFQFbFﬁng%SFBEd‘nsCoﬁkd inGheddin disﬁ)lacmgemﬁtﬁtﬂndirﬁg proteins
r Cess. 0 C
frof i IAFe dPYATGHIES S8 BUSA brgtemadpiue, BULAEAPT Baged o caspases

anBinfitieRdAdtRlly Bévived IR DirldiRf profeisiitieh a8 SmatPOhfi/MTER2A and the like.
bl ebbi ng, cell soma shrinkage, chromatin
condensati on, and DNA | addering, as well as any

Asmﬁaﬁﬁalmr&ﬁé &irmdmeeﬂf bledleiﬁobtoss?%& intendisbid Miednea statet wleerein a

h bl
ISR I grbed oy pareurede e b B RPRETAEN o
apopiased.t Ehis netlidey, tut isumdd émited td, parader aells thali suovivesin iaohubject
w5 45 P S R3PS XPL R R0 e i am-cancer
tre@rser(t Xarah)r2Bg Selsw@hdselfitivs is detdid. By she SupjEct a@nb yncludes,
{
e itsbRod S P g TR RRC o TS Trp - 63
WO 2007/ 048224 PCT/ CA2006/ 001721 Attorney Docket No.
syl ol b brticnefsulity R EmPRCICARDESTR gl amoun
of a-compoiachofiFokanaila |-whigh, Mdnan Bdwinistaed tQ aGyb}eahe sifficient to effect
roQuiR TS E s e SSsbelied ity uffgentapogosie Thsqmeuntof the
comgpn«gfalformuia I)m&vary.dependmg on the compound, the condition and its

<e%ﬁ U anaRé ad@dt the rsgbjlég% b%r%agégaéut%laﬁ b¥HeteritiRbFolinel a/ by one

IS any am no acC I'S any am no acid
of P%’"?ﬁﬁ)é gl in th? artdaxipp yeqaie taskis gwn ckéowedgej Bad trthisalisojosure.

identical to one of the BIR domai n sequences provided
for XIAP, H AP1, or HI AP2 herein. The BIR domain
Asrusef dgeain, dheterins'treating? botireatoeant'Ge indensleBito Imegy tleatisnt of a

diskadllfate associated with insufficient apoptosis, as disclosed herein, in a subject, and
includes: (i) preventing a disease or condition associated with insufficient apoptosis from
occurring in a subject, in particular, when such mammal is predisposed to the disease or
condition but has not yet been diagnosed as having it; (ii) inhibiting a disease or condition
associated with insufficient apoptosis, i.e., arresting its development; or (iii) relieving a
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XIAP H AP-1 H AP-2 BIR 21-93 41-113 24-96 Bl R2

159- 230 179-250 164-235 BI R3 258- 330 264-336 250- 322
WEew7/0482208170 XP- 006266 XP-006267 10 As used PET/€Am06/001721

the term"ring zinc finger" or "RZF'" is intended to

nmean a domein having the am no aci dyRGRYSREGt RE. LsBd3294W0
i S it : i ientapboptéar! e ' res€ién of the
S K I eI R e e T
corditima 1- Xaa 1- Xaa 1- Xaa 1- Xaa3- X-

aal- Phe- Xaal- Pro- Cys- 3 y- Hi s- Xaal- Xaal - Xaal- Cys- Xaal- X

aal - Cys- Al a- Xaal - Xaa- . L
As usoch hrejt e tREM [ treg)isg ppece-a intesded tameagthe sdministrationgf a
phiﬁﬁed%@}&ti’&'l Eompition ot thd SreSerit ifentisitto Pdimbjett drefeabal hitan,

. As used herein, the term"|AP" is intended to ...
whietids atllicirs yiiepancagtogiaups an 8lleyiation of hedaprer Yikilng, fnibiting the

gréwik Stashibingthe MEtagt88s of tReBRES Tel. | APs i ncl ude, but
are not limted to human or nouse NAIP (Birc 1),

HAP-1 (clAP2, Birc 3), HAP-2 (clAP1, Birc 2), XIAP
As%@b& PE@nZ' tré’éét_eﬁrH F‘%ri)eVéﬁlig@?isfelﬁlsé’)i? iEr;kéUﬁgigﬂ tdB Meah,go?,the?d':ds@fof cancer,
, - irc an ol | on rc. 6). (see for

thehesisHigioak Posk diemliRTBRY & RS’,SEEW@H?P%?AI@@,SH%‘P(“ ot

phérmaeufic coripSsition’'Si fhe Fre6&it.irt@htion %, 58\ibjsrb JirefBrRIbRr Aibiuman,

s S ebgir s Gapedotie S5H ol o

theli‘éérgmrﬁd)]f fnhiblﬁiifggthe é%tasé&ﬂ;géélh@@emaiﬂ&@;caﬁéét&bllft qus:a’l irilqduded in
. left, 56- t he coptepts,of. whic

tis T e rEGRSBR & BipsyakochaRiafe el Pad s uigehes Such as

astm@i2MS atdithetikem " | AP gene" is intended to mean a gene
encodi ng a pol ypeptide having at |east one BIR domain

and which is capable of nodulating (inhibiting or
Asasbd hereny thearteomt"syiesgistic effectlid intendéd tsmean fhakthkAfegieavhieved

Ny e_havij b 0% 64 2007/ 0
i3 d 5B BaRBL A TR iR ) Pttt ke En il S 36arvee
chegmetieeapentic ageits dedesadiy tezapter aglnigts ofthe mvat\tidreiasreak_erethan the
e R 0 MY o 6 o il 61
adyBitagedsiply the effect (hich is obtaingid mithThe carmbingtionRif the @jovand
co AL gRECE, bRbics BlrodliFner 9 R flon s HUSARE Uines wi
eatk atthe sompBuURIsi agents onagbnists Lsay sepatatey.f Buchesyngtgyeinables
Sn{\élnmsjesﬂ? b@ﬁi]vgﬁ_nes i ncl ude nucl eoti de sequences

ro

I sol ate any manmal i an source. As used herein,
the term"1C50" is intended to nean an anount,

As QS‘F\@H@%@{&W‘%?&&@Q@' orOrografhdd Gl deatrf ¥ 'iﬁféHBgd £f mean the
f‘%e present 1 nvention thatéagrhl eves a(%%%l nhibrtron
regyflatgd process of cell death wherein a dying cell displays a set of well-characterized
biochemical hallmarks that include cell membrane blebbing, cell soma shrinkage,

chromatin condensation, and DNA laddering, as well as any caspase-mediated cell death.

As used herein, the term "BIR domain” or “BIR” are used interchangeably throughout and
are intended to mean a domain which is characterized by a number of invariant amino
acid residue including conserved cysteines and one conserved hisitidine residue within the
sequence Cys-(Xaa1),Cys-(Xaa1)sHis-(Xaa1)essCys. Typically, the amino acid sequence

of the consensus sequence is: Xaa1-Xaa1-Xaa1-Arg-Leu-Xaa1-Thr-Phe-Xaa1-Xaa1-Trp -
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WG ph/os2gponse.

i ntended to nean an anount,
of a particular conpound of the pres

Pro: ﬁg%f x§§1 iag‘? Xﬁh@?ﬂagb LA &&%1 S&lak -Xa]a, L%g

response,
fluorescent probe binding in an
As used herein,

n
ePAIé Y-

uratin

Tyn—MaaflnGb'eD(aai -XaeinAsh¥aa 1- ualfmwys Blnea%eai-m&Xaa?-
£ >?aaf1bb(5"é1' I98->Q4a- 1-

xad: &g&f%b?"ﬁp ?(QQ?E(%S

I on

ISiah1 YN
conmpou

Rg{%%'*?(daﬁe pr esent

such as displ acenent of maxi mal
assay that neasures

t he term " EC50PCT/€A2006/001721

concentration or dosage

BbaR: NS sbbtAkoawo

-GIy-Phe -Tyr-
Xaa 1 -Xaal-

Xas hiXant Xan - Waex&ypp@anﬂm @ niprinins<asf! is Ay FpiBeasid and

X a%% is é}“&%lh Beid ¥ |§7§B§Hhtag§t?fété@

anCIng a

one eahneuailg doprairesasianées) nrovided f@r Kb&ﬁ

popt

I cant

ftﬁglgédu‘éﬂcé ) s@b&ﬁﬁﬂléﬂﬂdentlcal to
AP heor HIAR? bereinon

Thgfr? Jﬁ‘gbh\/\éﬁ r%glgﬂ&f’%{eg{k%g r?g%ng(‘sg @%noﬁlucﬁiolaéy &@@P)aﬁ%ﬁ 7

manmal i an” 1 APs ‘or

i nducing the loss of IAP protein in a cell. 25 As used
herein, the Temgppenanc MgyAPJP oS s FapLAT enpled to
nean jncreasing tr: nber of cellls that apoptpse in
a gBIR!h cel I pdpt93at| on ei er3i n Vi tr026196| n vivo.

f ' opti-at Ibl de; grenot
I i [ﬁd t o, ovarl an_camcer ce?? clol on glgﬁcer cel l's,
br eBIR3 canlcer 2581339, I ung maaﬁ ceI I 325p§ﬁ2rea1 iC
Canger cef cetHs Ke- be
app Fate hpt‘%mt?ﬂe degrggﬁgpzapopt og(lpsboeﬁn anc pent

provi ded by an apopt03|s 30 enhanC|ng conpound of the

present i nventi on [

Asd‘ﬁ@" hetgin. (thgyter "indziag f' Q%mOrd

na

B i

wil |

Wgangetgerean ugIomalnthavmg

theSdrdinb HcidCstigu¥ndd ¢fhéd EdrvBhs s spa06nden Gldaxaéﬁxgm-xéa1-Xaa1-Xaa1-

Xagp OB e vAI A

Xaa8naacinme- )edmmr@sm

et IR e Sy

ifie

L

-G

YR TR (-

Mahm«baw@anmse@&e-xamtm-Ala-

?%Olg%ggégéqlosamd Xaa2

is GRI artAspearsd Xa2a®4s vaboellgr ef erably the increase is 50%

and nost

preferably the increase is at

| east

one-fold. Preferably the sanple nonitored is a sanple
AsQise6 Bbtein, thatermoraralid Mtelrhad@fd}ﬁeérﬂﬁ %fyb@pbtﬂ@tor aﬂﬂﬂh Osriféagment

oot ot 55 o IR Gale oL Eag s oL Rs tce. b e to human
or Alous€ tagr (Bm:) 1)aHRARG1 (QAP2, BIRMB)] HlAmg(cEmaﬂrBu@;sz)ammP (Birc 4),

i ncl

SURY

O e P B e 30 b S AGTHBRBRCItE (B ) (see for

ex@hple S Pans Rumbersia, 1o, 041e 6 CIB3B ARl o6 156;535) 654 ,457; 6,656,704;

o EH 80 Priiodt i B8

f.the

Genes 05, 2ian ook

nat.i o

of
AL’ 2Rd Somes. .

Biol eClesrs ¢ 2706, 32383246 001 Q/mideltzhecapoebos 0s1 359h1 366t 2000; Ashab et

al. fF%“BtSoLetI nz{g% 5é %8 f(y

reference).

P2 MeRts SFun?

hon
are

g\ere%y mcorporated by

As used herein, the term “IAP gene” is intended to mean a gene encoding a polypeptide

having at least one BIR domain and which is capable of modulating (inhibiting or
enhancing) apoptosis in a cell or tissue. The IAP gene is a gene having about 50% or
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As used herein, the term"proliferative disease" or
“proliferative disorder” is intended to nean a

waele®ease24 hat is caused by or results in PCT/CA2006/001721
i nappropriately high |levels of cell division

I nappropriately |low | evel s of apopt o ocp&m LdoB63294w0
glendif\";ﬁ]cfeotn&é@& ence erhtltg?o Eglggﬁ%ﬂ@ of hu éﬁ?n@use NAIP (Birc 1),

ova l'an canc reast cancer pancre

HIABric(IAPZ: Birc B AR kAP 1, BIrs 22n0AR (Bigt ﬁ)mwwvm (Bo‘d éb divin (ML~

r I I
A BT I () i £l BRUBE (Bt ), e E5jon & skt over
which identity isrmeaserrad is agagipe epeoding atrieasipne BIRgortaingsd ading zinc
fin B R MR VP gohes BENRE Qlcitorte SaRa Eat Relafietom any
"‘Wé‘ﬂﬂ"tﬁou}!ﬁﬂl body would bind to TRAI L receptor 20 (S)

and trigger an apoptotic response. On the other hand,

ot her agent such as interferon-a could trigger the

rel ase of endogeneous TRAIL and/or up regul ate the
Assefl nerein, dbg o |G ig (ftendgd iRuPean an ameauink épncentration or dosage

of amnmp@pb@hp@uﬁmmﬁr@sér& irV@Rlior th8CachidiBs ﬁ%@@iﬁﬂ@ﬁ.oﬁfof a
present invention, or their pharmaceutical

AR SETB0 S 85 spiEcomentat el ieoweoaRs peobe Binding in an

ass@)thaEheasuré£sichiresponBer al axes and chiral planes and
may thus give rise to enantioners, diastereoners, and

ot her stereoisoneric fornms and may be defined in
terns of absolute stereochem stry, such as (R)- or
As(usSkd herejn, dise {€Bh-~ECE,” (shr)tendwtoammmérhdﬁwt cohBéntritioh @ Hosage

|nt ded to.incl suc
ofléggﬁigplsapgor{wg o(?q'ge prfeﬁ%}tﬂnvep {:acgmyegﬁ c/oalpFI}bltIB[]lOéce"
sufviyahs. Optically active (+) and (-), (R- and (S)-, or
(D)- and (L) 30 isoners nay be prepared using chi raI
synthons or chiral reagents, or resolved using
Asaiseddieréionthe termc hmbdulate’ os Unbﬁwaiingemihmdé@wmeHﬁltﬁ‘e treatment,

t d and.thereafter
B MR B 5, G Sk i e
compwrm| of dherepresentreipvention.r Epareexdmb;e cthé rcaimmmhtldﬂ&ﬁl the present

e RNt sgl yegdb th known t
e R nPETER, Y (A R o i BT epaEene@aptosis by
sigpifigantlyr esiusioge or essentiatly valhnm’ratnﬁ@ theyintehamtioh eof setiaateti egboptotic

pro@éin@ r&(hals! éeﬁﬁééepg 7%38d IM@6HG%|BOW%&%EET3"W3"3" IAPs or by

chr omat og ra sel ective
indpeing tb!%zle%¢ 08P rateindp esetiey Docket No. L80003294V0
reacti on of one enantionmer with an enanti onmer specific
reagent. It will also be appreciated by those skilled
Asj ysediherein.tthe tesm "ehlkaneingtepopiesis! sdntendet tbmmn ihnGreasing the
V=15 t.her ent i
T e RS 18 iR SRR bV gripvivo. Examples
of qe@@epvlétlprtSdnﬂwernbuhe'e roé birnitextitog onaamian «:amer«:elso £olon cancer cells,

) | h
refhi 3180 BRE! e SAIATERT PO EIER e 0
wﬂlpgmmcgate@;tﬂggthe ree of @pablpsis enhances@nt proviged by ab)apoptosus-
enHaABIng rcbhﬁ@uﬁ’d‘@f th Cg@sbﬂﬂﬁventtﬁn ﬂPé’é.USﬁ %V%%IYE%% nt%ut fhat one

transformtion. n comnmpound
skilleg\j s Ahcarugeterine therstawtlo;atlle |$|gorﬁlcantfohangealndhe Ieeel of apoptosis

thaﬂﬁéﬁtg@g a ﬁgﬁi&%ﬂé& gﬁlt bﬁ‘l%lnlég§ §p&¥f¢1§|§ Sﬁw*e&ﬂée Ilml?éJ@y an IAP.
F’re*erably "enhancing apopt03|s" means that the increase in the number of cells
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10 Uilities The conmpounds of the present invention
are useful as | AP BIR domai n binding conpounds and as

WG oh/osd2e4 conpounds, conpositions and net hod oPCT/82006/001721

present invention include application to the cells or
subjects afflicted with or having a %ﬁorﬂé gl &&wt 83294W0

R PAPEINR e B o b i s
preferaphiuthe dncreaneio of heasirmeatnld Rrefenakly tt@fsamme moewad isa sample

of 8@Wselﬂ5{ I;euhtfé?go Fn\%Hftf ElﬁﬁttarP%? olggl(?% E’ér&%t éé?lgf"th)le\fﬁods for

| seases/ di sor der

deteqting Ehe *th@nge§ indhe level ofiappptasis @ﬁnﬁmen@ﬂm@ti@e reduptlgn) are
déseﬁdeﬂwétyarﬁwégéﬁﬁnéludé Yeth lj:g'tﬁét%gﬁth&’t@ thé F%Ttﬁ&ﬂ%non of DNA,

OSt medi cal pr ocedur es, | ncl
m?tbod%thtag@wa}ntltaéﬁgtedrﬁnabp?tlonamsmmoxlmme |fnom thg|ggtoplasmic to the

exfrabaIRIE dRie Qs tﬁehrﬁen?nbfa?t%néetéﬂl’f Rafon R mﬁEWétnBﬂ EPthQ %aé’p%‘%gé‘ bnd

in the treatnment of di seases In

m?f@f"éfct!uafwtqt%@eﬁe@gs%mfr@ftm&@me Gend Hhegapqnt@l%upbptt@wﬁ@ctor into

thé‘l’g Bblﬁ%)b rhitd@AbhdriatAS, apopt osone), such as multiple
erosis, asthma, artherosclerosis, 25 inflammtion,

aut0| mTuni ty and the like. The treatnent involves

sg\%'@drHe?élﬁ ahé Wl rd'l‘ife?é'tp)e%‘?éealsél &Qgt%llfteré‘?ﬁlg 4 sque?qgﬂu%Hb%d to

present invention or
Meg 2 gisapiacthatis cavsesiyair resits in phmmamtedy ihighl levels of cell division,

lnéijb%&fa'téw W IE\%H@B\‘ z?ddg@bs% Bpﬁétﬂqfo‘?lé%(é@@l Eéﬂcétsegucﬁgg ]Jﬂnphoma,

t herapeuti cal t1veé anpunt
leykemig maelanama, my@mn eancep breasppancen pencreatid ¢qncer and lung cancer,

andGRINnARING d%tiérstefl@%@@f(ampléé‘o E éu%ﬂtz?&s#é%@

conmpounds, conpositions and resent
invention are useful for the treat nent of cancer

Asl uzel Uh@l'éitﬁl thé terfh "HELR rScepttr %géﬁns@ d lﬂteﬂgécrf?)%ea rpéﬁaé%nt capable of

esti cul ar carci nonas, i ke

v“t‘H%ﬂf‘%y dgetoF isirest Bytactibe dBHpRRRRIE, TosRRpRp dusdiatashby the death-

reﬁpﬂorﬁﬂ*d?@ﬁtémﬁfe &l ﬁ?érﬂéﬁ"ﬁﬁu@ PedegﬁJr Wb og%ouﬁf Gind & TRAIL receptor
t ed t 0 t he fol [ ow ng: 7/ 048224
OF PSS resROnEy- r%’ythé&éﬂ@étha\% othes @germsiNgs interferon-a

collddsgger Eb@r@lliaee Bflemdvabn&dRCRAIE YhOB} @;§ FéHT%tc,B@ﬁeTRAIL receptors in
steo ‘th arcoma (osteosarcoma), fibrosarcona
"“ﬁh %Z tthg cll IB2PAPISHG RspeRsedS amtbftﬁﬂ’r osar com,

Ewi ng' s sarcoma, mali gnant | ynphoma (reticul um cel |
Thg %ﬁ@%gﬁﬁq;rcgg'l?éb’%ls%@t'fé eHﬁ?'g%r t%‘%h%&é‘?%e %?'gitapéejl:tiliht@gaits may
comiRimsines® snare eyn@etric centers, chiral axes and chiral planes and may thus give
rise to enantiomers, diastereomers, and other stereoisomeric forms and may be defined in
terms of absolute stereochemistry, such as (R)- or (S)- or, as (D)- or (L)- for amino acids.
The present invention is intended to include all such possible isomers, as well as, their
racemic and optically pure forms. Optically active (+)and (-), (R)- and (S)-, or (D)- and (L)-
isomers may be prepared using chiral synthons or chiral reagents, or resolved using
conventional techniques, such as reverse phase HPLC. The racemic mixtures may be
prepared and thereafter separated into individual optical isomers or these optical isomers
may be prepared by chiral synthesis. The enantiomers may be resolved by methods
known to those skilled in the art, for example by formation of diastereoisomeric salts which

may then be separated by crystallization, gas-liquid or liquid chromatography, selective
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The compounds of the present invention may also be useful in the treatment of diseases
in which there is a defect in the programmed celi-death or the apoptotic machinery
(TRAIL, FAS, apoptosome), such as multiple sclerosis, asthma, artherosclerosis,
inflammation, autoimmunity and the like.

The treatment involves administration to a subject in need thereof a compound of the
present invention or a pharmaceutically acceptable sait thereof, or a pharmaceutical
composition comprising a pharmaceutical carrier and a therapeutically effective amount of
a compound of the present invention, or a pharmaceutically acceptable salt thereof.

In particular, the compounds, compositions and methods of the present invention are
useful for the treatment of cancer including solid tumors such as skin, breast, brain, lung,
testicular carcinomas, and the like. Cancers that may be treated by the compounds,
compositions and methods of the invention include, but are not limited to the following:
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formulated into a powder, granule, compressed tablet, pill, capsule, chewing gum, wafer
or the like form. Such a solid composition will typically contain one or more inert diluents
or edible carriers. In addition, one or more of the following may be present: binders such

as carboxymethylcellulose, ethyl cellulose, microcrystalline cellulose, gum tragacanth or
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A liquid pharmaceutical composition of the present invention used for either parenteral or
oral administration should contain an amount of a compound of the present invention such
that a suitable dosage will be obtained. Typically, this amount is at least 0.01% of a

compound of the present invention in the composition. When intended for oral
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Topi4EBnh@8ton3 rmé%nﬁalrﬁ’ A %6&?&1%&6&&1 thé’ c@'ﬁﬁ&md%? ks Srabérit,
are admnistered in a therapeutical % fective

invgRiRmirom gkpetP. hiq @b%w%d’lé/léé‘ﬁ%igwg)%ﬂﬁ V%lU’ZG) variety of
factors including the activity of the specific
onpound enpl oyed; the nmetabolic stability and | enqt h
T hSP“ﬁE‘F@Q?H“‘Eﬁ' C?'HBO%WG%W@?% inyeatiomay beasgmior recta

adﬁﬁﬂﬁfa%ibn ke ebithor S@ple, 3BBn @hfder Oh tﬁé‘férrﬁaégeaﬁa stigfsitory, which
nmode and tinme of adminjstration: the rate

wilbpelt it the fectiRand relgase Bgirithihe ﬁOmPﬂ%“%f%ﬁ"f%L agfinjstgtion may
coﬁt@fﬁérﬁ&é@dnn&ls&iﬁsé%ﬁ a¥uites1e Ghbhnlnﬂaungaéa@ptdm Sil¢hjbasés include,
5 tj'ggomlg ?a% bnra %)}atheraeutmally
witgpy danqiy. «figed bHitsr and ropystyians@lycobs 0.1 g to
about 40 ng/ kg of body wei ght per day or tw ce per day
tion,

of d of tf t
The R ArERrauea dphosiiaor e Pesenl itvepTiat BaY MassRuRriays Baterials
whidhanaedtify thé @hy‘swanmnmcts aGlid benqauidamﬁe Iuﬁw.]fﬂﬁ' bﬁ%mplérthe

ceutltLc e Sa t her eo , . .
coRPRYIBE Y rchioe S GE AR [ mrietstaling SGiatoung 18 20N ingredients.
Thafaterizsl thahiostrtié ceatingfshelngredypicatplirerind hray be selected from, for

t| ent scri bed hel ow.
ol E B et A othen Biver Soqto Biknisr Aibristigo e s2fhe
ingoédiemts owythecaricasebiagegdiatinmapsadieon whi ch contains a
conpound of the present invention and one or nore
addi ti onal agents given below, as well as
The@hamiaseutical compdsitidneof teTpresent imentidreingsotid eniiquid form may

mc'ldai\é%t %g%'ﬂt ﬁ\%fj%@@ {3) tﬂg ‘3{:%8&?& of%?eeartr?ﬁ?rg{ mngtloq:%r?dAfﬁereby assists

ceut | ¢dl' tosage
in @me‘#&ﬁy oathe@nmpummu Suitalble agerds Wat ﬁﬂ@k’cﬂ%&ﬁ@&apamty include, but

ard ot il Q@l M dstonaf i &]ﬁ%ﬁa@rﬁ}ﬁgay 'gopro{eﬁpcg)r a3I|p sorme.

The pharmaceutical composition of the present invention may consist of dosage units that

can be administered as an aerosol. The term aerosol is used to denote a variety of
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present invention and a chenot herapeutic agent, such
as taxol (paclitaxel), taxotere, etoposide,

w@r@®phees, vincristine, vinblastine, and the PCREA28M001721
be adm nistered to the patient either together in a

singl e dosage conposition, or each agent. y%@&é‘hﬁt&b@&zmwo
syﬁt%ﬁ ‘?‘%@fﬂ‘&n WAk og 8&%3&&%%&&89\% cgﬁsé’ﬂng oé pressurized

S 1N ect ere se
padlages| I.'é&lwenysmw be b}sediqueﬂed ocowppmel@d ads erbe( gjuitgblatpump

syét%fnqﬁétscﬁ% a@@ @cfiVe |ﬁ$rreﬁ1eﬂgd h@og&@lof cé\'ﬂrgwn%s SRthefesent

essen e sane
inveotimrumay he [degliveped atsmgéﬁemasgt @lmhaslpa@rg@méasw ByRtems in erder to

deﬁ\ﬁaglﬂ?égédtl@{e #ﬁé{%ﬁé}ﬂ@ Tl g ﬁ-F—;r dsail ﬁchBQﬂr%tr%‘eéséa?y container,

ese eglne tion
acmsms nsupcontainers, 28d et ilkenwhiely tqggt.her meadormg kit. One skilled

in tﬂa déﬂ" Wath&utiRBud BRidr n{e‘iugaeﬁ% Ma d GrefRAtl ‘é@)’osbﬁr ough

rect or 1ndirect manner, as or exanpl e,
conpounds of the present |nvent|on may be used |n

Th@%ﬂmﬂ%ehﬁ&|%ﬁ1go§%détafﬁw Lﬁé%ént?fveﬁ@/herﬁgf?é ;la_F QFedocﬂn

use an Increase In Circ I ng such

medodalnayellikaawa i e, PhBORCEY#ICal REUERT Sxaaiple: amarm#ﬁ?yt'cal
cohBSsd?ér?ﬁ?éNdeH Y 68 hiRAMistred bg iHiéUtBARe & Be b%a#&ﬁoﬁdrﬁlﬁﬁg a

onpounds of the present I nvention in conmbination
comppwcf gfdhgprﬁﬁmtlnmw wish stariile, gistifasy watgin 2§ terfarm a solution. A

suﬁ@&é‘ﬁﬁn%"ﬁé‘aé’d‘ed th I‘Féb‘ﬂﬁat@ @l%?irohﬁ%n' dt a%n%éﬂ@&%]sl)lutlon or
(PCT/ USQ3/15861), which is hereby incorporate

SUPREME|0BN SWTaqanisrBle:RomAousdE thak pen-Eoaipafly a@%rﬁtﬁémm%ﬁ Gawpound of

thedprlesanitanvaption s6hs &ﬂfa&.matékﬁssfdmtioﬁ\& R8rmogéheodd s@SienSiBR Bf the
recept or. nodul ator, 20 b) an androgen receptor

compaundinghe aqugous defivesy BYstelBept or nodul ator, (J) a
cytotoxic agent, e) an antiproli feratlve agent f) a
_pren rotelntransferase|nh|b|tor
T hFIHBU%S Fs2f it presentipyention or thejr pé\armwuaf%le/@ag%ptab'e salts, are
admititeiddan a théraﬁedti%dl@f&?cfﬁ@éfﬁ@mﬁdt,ﬂhtﬂ@iﬁwllIﬂ)ai')bdépéhdmg lupon a
a ene or oni
vaiidly S AsRRenCioing i paivY R the SoEbR SATRSUNG ETRREH e Metabolic
staility st kb@gtheﬁ laBtich s ehe ccﬁ’hpcﬁlhdatlhb lage NEidy eidlt deneR) hadlth, sex,

orf SRy Tl e e A AP e sy HGB0S: e g
coimismation;aige sevenityesfeherpartitulgr. disorder or condition; and the subject
undergoing therapy. Generally, a therapeutically effective daily dose may be from about
0.1 mg to about 40 mg/kg of body weight per day or twice per day of a compound of the
present invention, or a pharmaceutically acceptable salt thereof.

Combination therapy

The compounds of the present invention, or pharmaceutically acceptable salts thereof,
may also be administered simultaneously with, prior to, or after administration of one or
more of the therapeutic agents described below. Such combination therapy may include
administration of a single pharmaceutical dosage formulation which contains a compound
of the present invention and one or more additional agents given below, as well as
administration of the compound of the present invention and each additional agent in its

own separate pharmaceutical dosage formulation. For example, a compound of the
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74 WD 2007/ 048224 PCT/ CA2006/ 001721 Attorney Docket

No. L80003294WD s) a proteasone inhibitor such as
wo/elocade2eand MGL32 (7-Leu- Leu-al dehyde) (see HeCHCA2@b/001721

i n Oncogene (2004) 23, 2554-2558); t) an HDAC

i nhibitor, such as sodium butyrate, Q\E&g f%{g ,\qrgtgoooszg‘*wo

o . . ¢ .
oA SR 58 e AR 1 (L 4 i
etopgsiie, eizplatin,oincrigtne, vinhlastine, iand thsi liker ca;fbet aﬂ;nlnlstered to the
' | r

PSR Y REbIe! I Esifgls dblads (oSl df <RER 8Lt adkinictired in
S@aaﬁe gl d@%ﬁgerf@ltmulatmnts &d Vi dntravaneyssiniestipna Wiiese sepapitedosage
fofrh@htidarré QSR ?né éﬁnﬁﬁn@@%ﬁth@ Pl'ﬁ{/é}ﬁl%n aqu ghe %ﬁ moR€additional

i nterl euki ns, or 1 nduce re ease

agesiscprndie ¢dr@aﬁt9§eéefc¢$sa%tlaﬂme|_sam@ time, o saneEtipfor at
separtdly &gg@@k@rtﬁne-gw Lse%gnt%&onﬂﬁ%bﬁﬁﬁer%{:@ gerg{l‘)%d to

humani z ant i bodi es or in
inglddg aththes® reaipers doadgitian. thesq eomposndsmay synataize pith majecules

thasmaPstirh@ale thé Geé’tﬁrﬂé&rptorja%oﬁgﬁé bAtBRAY theGUGRI dqéﬂécf&sln&?éﬁt

aIsomcIudeaens reduce the toxicit

’"%’?We%sapﬂexaé@@ﬂ'ttﬁe cgmew% o Henresent Weetrqnymahb@ pegekin
confbinatioh Yith RORIBIOT RXIL Gr laky ﬁ?éhtttm chh K8usd dh |H&%a%ﬁrﬂﬂjc§|atlng

istration of one he conpounds of For nmul
'eYﬁ ?ﬂg}*ﬁv g4eihas inferieranraleha. RGG o thavah radiatioept or
agoni st such as TRAIL, such as a small nolecule or an
20 anti body that mmcs TRAIL may cause an
hygvthgtPigRestinvetiparalsosencemprssestthe Neg efdhe compounds of the present

m\ﬁ‘elm&‘i) Hﬂ%‘in&ﬁatfoh%fﬁﬁﬁ&ﬁﬂ&n ﬂh@?né‘gﬂ)to'r Bﬁ% BPMoRCaddifflal ents such as

n‘%natlon w.th an cause an I n
3P GaSoaRALi NG CHHBA T 0T CTADB/1566 owhind eceoplissneargorated by
refaaéra;bed Conmpounds 25 Vinca al kal oi ds that can be used
£ iefﬁm% altP| on with the nucl eobase oligoners of the

%amP ' SHCh gdditienal agemt icludhdbud errerotiEdpd istie follewingde
a)‘anmstrbgén néeeptw mbh@ﬁfokne vi ndesi ne, vinflunine,

vi nor.el bi ne aH?J drow nbl asti ne. Dol astatins are

b) 8niagdresD s I marily interfere with tubulin at

¢) tétimoidresepbhkabailator 0 b| ndi ng domai n. These conpounds
Iso be used in conbination with the conpounds of

d)%%gto%céﬂq? Wn to treat cancer and ot her neopl asns.

e) Bolaatipratiferative agéntde dol astatin-1 0 (NCS 376128),

0 EBeRFLEDI fehsrasin b3 703 (cemadotin) - 35
Q) eny{MGo/ciedsctase phibiter, ypt ophycin 1 and crypt ophycin
h)éﬁ F‘I\ITX?’OQQJS%SI?'IPIIU Ar,nd tubulin within 75

i) a reverse transcriptase inhibitor,

k) an angiogenesis inhibitor,

I) a PPAR-.y agonist,

m) a PPAR-.5. agonist,

n) an inhibitor of inherent multidrug resistance,

0) an anti-emetic agent,

p) an agent useful in the treatment of anemia,

q) agents useful in the treatment of neutropenia,

r) an immunologic-enhancing drug.
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WD 2007/ 048224 PCT/ CA2006/ 001721 Attorney Docket No.
L80003294WD t he vi nca al kal oi d- bi ndi ng domai n and

w0 pabaoes20P/ M arrest and apoptosis. Any of t hesBCT/CA2006/001721

conmpounds can be used in conbination with the
conmpounds of the invention to treat %QHQFB ca,;(glchoo 88032940
s)%ﬁ&@fe%&ﬁ inhi ﬂopgﬁchrﬂsc\yé?éé&lan% I\%?éﬁ@t thUgL : ég(se? He at

can be Used i h Con anction Wit conpoun
altinOncagent (29A4x 23, 2pe45%%hcer and ot her neopl asns are

QﬁWA@ﬁuﬁlbitBr §h§h as f&‘ium B@t%rat@ ﬁ\%ﬁyl%@&ragtg%f’yﬁ?bamg aC|ds cyclin
tetsampydﬁ EBd “59 '9?853%?3305330 o), Mpfecular ©agcer Fherapegtics 2439@ 1273-
12—3,4 39 527; 5, 886, 025; 5,831,002; 6,741, 892;

860; 5, 654, 399; 5, 635,483; 5,599, 902 5, 530, 097;
U)E?"BQ‘TB'EM“ the ahemoiryasin-tike actyitpinthe projeasomeg 16, 444, and

v)lgﬁgaggtrmmito@ppl i cation Publication Nos. 2003/0153505
2003/ 808 3263 Al ; and 2003/ 0055002 Al, each of
Wmf"é’ﬂ“'??fﬁ fhedpnune s¥piem-auet apybut pek lisnited e, inteeigropeaipha or BCG

thatnsnGhdirie the Fsisdselos bﬁoﬁhé@lshbﬂbgﬁe(ﬁqm THP, Jﬁ%&fh@srelease
fsuc{fq cé%8acll it er %A xel, RPR 109881A, SB T-12

of ggatp recepior ligangs sudhesg 275183, BRT 216, DJ- 927
i oo T4 T s
ar&%@?s %§r§ ETWZ\ d%ﬁ%&?ﬁg disms.  Taxane anal ogs

or (recgmbin&idn- dr&é4uéntiaBMuitH &%7&3)1 tivdtaby, 666k t@fadtlthle cancer.

rel ated non-taxanes (e.g., epothilones (e.g.,
epot hil one A, epothilone B (EP0906), deoxyepothil one

Acﬁ;tloaabbdbﬁbueamhh rﬂay%anJ:lﬁ&é agentSMeich Hdil@@)ﬁe tox1cnty of the aforesaid
epi -di scodermol i d

g AN o3 R srone! tosicf, GPieplebtany pos Dicives -

nol i de, 19-des- am nocar bonyl di scoder nol i de,
o 804 Y SR s 0 A B 0 e e
inventiemwiitbra desth Gedeptorragonist sl as FRANL, Isugih ag aCQﬁﬂDHm%%ule or an
. i on t h the oupd f
by 650k, PRI BBl PGPS, Fereoer
tth@@mpchu@g qf the present Fmdentldnomay 6e 6i2dd Blcombindlidbh witBGiny compounds
, 6,576, 658; 6,515, 017;
thed ng%’ %@%Cre% gﬁﬁ”%@%’""@'e}gé EE%A"'B 495 594 6. 489, 314:

6 458 976 6, 441 186 6, 441, 025; 6, 414, 015;
; : 380, 394; 6, 362, 217; 6, 359, 140;

$657 WIG8 "300, 355 6, 291, 690:
vmazagl@m@mghaspm a@u in @pmﬁmaﬁmwmetha&&c@eﬂasefiol@éﬁem the

65 e 4 88 i il st e,

vinfunjne, viggelbbe Sars| FBYArsInBREtRE3: 5 767, 297: 5 728, 725
5,721,268; 5,719,177, 5,714,513, 5,587, 489;
5,473,057; 5,407,674; 5,250,722; 5,010,099; and
Do]@sgrggs g@ehg@p@ptuesthqﬁo atimatily irterbére evithi tawuliRwib theOsridaGikaloid

bintiPg-doRR3 108 b MG 2

m@ 35 2003/ oél;%@5@"&?%gggﬁg%éq?%ggéc%‘b'"%t?&w%ﬁg?8%’@90“”"3
of tﬂp inveptian tedeas sancar and other neoplasms. Dolastatins include dolastatin-10
(NCS 376128), dolastatin-15, ILX651, TZT-1027, symplostatin 1, symplostatin 3, and
1.U103793 (cemadotin).

Cryptophycins (e.g., cryptophycin 1 and cryptophycin 52 (LY355703)) bind tubulin within
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76 WO 2007/ 048224 PCT/ CA2006/ 001721 Attorney Docket

No. L80003294WO 2003/0045711 Al; 2003/0023082 Al ;
wWQOB2/0,e28256 Al ; 2002/ 0193361 Al; 2002/ 01880I1ECHILCA2006/001721

2002/ 0165257 Al ; 2002/0156110 Al; 2002/0128471 Al;

2'' 002/ 0045609 Al ; 2002/ 0022651 Al ; 2%2‘/&9%5&;;@&80003 WO
th%qugé gﬂg%@&n&bg &Sﬁg,r?lé?{?lﬁﬁlIc%rGZ/Msar*é%f f@ Fofthese

y reference enot herapeuti ¢ agen dtb
copwosa@s eansbevsad injcombinatiemyiuthe comporedspidae imvention to treat
M sked in the follow ng Tabl e:
ca'nBé/y at?ﬁ%ﬁ%gcliagphospham de nmechl oret ham ne agents
| onusti ne thiotepa busulfan streptozocin

Otﬁépﬁlﬁﬁ&%ulé‘ ‘alsﬁmtlﬁ%az | H6hAds th$tQ:§f1 81 2ed iredI R Wih the

al tretam ne dacar an senusti ne

cogypoppdseh the inveRis R dieat @a;w&ugnq efber neoRIAsESIAI® AescEiRpHh B U.S.

F’ég |Blg.t)§3 E&BBE‘Z'_%PFQ3Q '13?' @323332@@2???3}!' & ; ??Z@%@mﬁiﬁ 3M16,103,698;
- mann a Ro
6. 545, 6267 5. 99R 47 \E.OD BT Endltens s B0 B) & O 5T S ans, 831,002

5, 741,99%,; @teﬂﬁhses:ootbeellt @tgg 5 és/ﬂ@tﬁ 5@9?625%%% 9}%’% %‘9&612284 5,504,191;
al at opl ati num satrapl atin
5544 ?%@813&%1@&429%9@ apieat @Wﬁ?t@&&'@’beﬁ tjoR dNost gIRAENE3505 A1
20080683268 A8 andATOBI0BE5I02 At, IRt BLRRLINR hekétyTREdrraied by
plem t abi ne (Super Gen) capecitabine cytarabin

cof ornyci n cl of ar abi ne (Bi oenvi si on)
5 quorouraC|I 2-f 1 uor odeoxy

Taxanes and Other Micortubule Stabilizing Compounds

Taxanes such as paclitaxel, doxetaxel, RPR 109881A, SB-T-1213, SB-T-1250, SB-T-
101187, BMS-275183, BRT 216, DJ-927, MAC-321, IDN5109, and IDN5390 can be used
in combination with the compounds of the invention to treat cancer and other neoplasms.

Taxane analogs (e.g., BMS-184476, BMS-188797) and functionally related non-taxanes
(e.g., epothilones (e.g., epothilone A, epothilone B (EPO906), deoxyepothilone B, and
epothilone B lactam (BMS-247550)), eleutherobin, discodermolide, 2-epi-discodermolide,
2-des-methyldiscodermolide, 5-hydroxymethyldiscoder- molide, 19-des-
aminocarbonyldiscodermolide, 9(13)-cyclodiscodermolide, and laulimalide) can also be
used in the methods and compositions of the invention.

Other microtubule stabilizing compounds that can be used in combination with the
compounds of the invention to treat cancer and other neoplasms are described in U.S.
Pat. Nos. 6,624,317, 6,610,736; 6,605,599; 6,589,968; 6,583,290; 6,576,658: 6,515,017,
6,531,497, 6,500,858; 6,498,257; 6,495,594 6,489,314; 6,458,976: 6,441,186; 6,441,025;
6,414,015; 6,387,927; 6,380,395; 6,380,394; 6,362,217; 6,359,140; 6,306,893; 6,302,838;
6,300,355; 6,291,690; 6,291,684; 6,268,381; 6,262,107 6,262,094; 6,147,234, 6,136,808;
6,127,406; 6,100,411; 6,096,909; 6,025,385; 6,011,056; 5,965,718; 5,955,489; 5,919,815;
5,912,263; 5,840,750; 5,821,263; 5,767,297; 5,728,725; 5,721,268: 5,719,177, 5,714,513;
9,587,489; 5,473,057; 5,407,674; 5,250,722; 5,010,099; and 4,939,1 68; and U.S. patent
application Publication Nos. 2003/0186965 A1; 2003/0176710 A1; 2003/0176473 A1;

2003/0144523 A1; 2003/0134883 A1; 2003/0087888 A1; 2003/0060623 Af;
76



fl udarabi ne cytidine floxuridine irofulven (M3

Pharma) nethotrexate pentostatin DVMDC (Hof f mann-La
wRemhe)s22£- chl or odeoxyadenosi ne i datrexate ral PCT/Cax®a/001721

eth Ic idine (Taiho) Topoisonerase ansacrine TAS-103

(Tai ho) inhibitors rubitecan (SuperGgbhe B&‘Rth\‘FoaD80003294WO
20‘6@}60!4?#13# R1; %@gmok%% A1; Q’é@?@ﬁré%ﬁﬁ Ajﬁéb?é/@’@é% Af;

exat ecan e i Chi eto
20923366 Bt AM@/(W/O&Gw7 Al 208880456 TReMG2ABXP12 ﬁtAr1one
2dob'm()uéeé@waéoozk'bzy&1252972’0%%3%'3%%{ %89@@6%7/%% each of which

Att orney Docket . L80003294WD teni'poside or
"ﬁPF@Xﬁﬁpﬂﬁﬁ@BQNPﬂﬁsﬁmc?BloNunerlk) gi mat ecan

( Si gma- Tau) rebeccanycin analogue (Eer|X|s)

i rinotecan (CPT-1 1& CKD- 602 ChongEKun Dang
Otger mﬁmtearaﬁet(@@@eﬂ Jhatimayehs adspinis %W(tm\f:emsﬁammthe present
inver@ibi ¥te itedlindh@tollowdg TiaBleneci n KW 2170 (Kyowa Hakko)

Antitunor dactinonycin (actinomycin D) bl eonycinic

acid antibiotics anonafide idarubicin doxorubicin

(adriamycin) bleomycin A azonafide rubidazone
——deoxyrubicin bleonycin B anthrapyrazole plicanycinp

Alldatingni ¢ n “I?(FLPBI}P;?EI}‘J‘HH@ oxant r azol § PRshiprethsmjasi n
agfitinor ubi cfi IAMPYAENoNyci n) MEN- 10755 thiRispaar i ni )
| osoxant r gri&'s ?ﬁnonorpholinodoxoruﬂﬁgﬁwﬂoéﬁlrubicin

GPX- 100 (Céﬁ? Raceuticals) bl eqreilorambesil f at e
(bl enoxane)! d€ant r one (novant r or|d§moZleEYdEr ubi ci n

Antimtoticié}fﬁ Pf axel RPR 109881A |((AGPEIN) agent s
el

SB 408075 |(‘BY'B® m thKl i ne) ZD 6124 SER&tiPaZeneca)

estramustine phosphate carmustine
hexamethylmelamine

Platinum agents | cisplatin tetraplatin
carboplatinum BBR-3464 (Hoffmann-La Roche)
oxaliplatin Ormiplatin
ZD-0473 (AnorMED) SM-11355 (Sumitomo)
spiroplatinum iproplatin
lobaplatin (Aeterna) AP-5280 (Access)

carboxyphthalatoplatinum
satraplatin (Johnson Matthey)

Antimetabolites | azacytidine 6-mercaptopurine
tomudex hydroxyurea
gemcitabine 6-thioguanine
trimetrexate decitabine (SuperGen)
capecitabine cytarabin
deoxycoformycin clofarabine (Bioenvision)
5-fluorouracil 2-fluorodeoxy
fludarabine cytidine
floxuridine irofulven (MGI Pharma) methotrexate
pentostatin DMDC (Hoffmann-La Roche)
2-chlorodeoxyadenosine idatrexate
raltitrexed ethynylcytidine (Taiho)
Topoisomerase | amsacrine TAS-103 (Taiho)
inhibitors rubitecan (SuperGen) Topotecan ‘
epirubicin elsamitrucin (Spectrum) dexrazoxanet
exatecan mesylate (Daiichi) (TopoTarget)
etoposide J-107088 (Merck & Co)
quinamed (ChemGenex) pixantrone (Novuspharma)
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Additional combinations may also include agents which reduce the toxicity of the aforesaid

agents, such as hepatic toxicity, neuronal toxicity, nephprotoxicity and the like.

Screening assays

The compounds of the present invention may also be used in a method to screen for other
compounds that bind to an IAP BIR domain. Generally speaking, to use the compounds of
the invention in a method of identifying compounds that bind to an IAP BIR domain, the
IAP is bound to a support, and a compound of the invention is added to the assay.
Alternatively, the compound of the invention may be bound to the support and the IAP is

added.
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Drug candidates can be obtained from any number of sources including libraries of
synthetic or natural compounds. For example, numerous means are available for random
and directed synthesis of a wide variety of organic compounds and biomolecules,
including expression of randomized oligonucleotides. Alternatively, libraries of natural
compounds in the form of bacterial, fungal, plant and animal extracts are available or
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SYNTHESIS ANR METHOPOLOGY i ty, fl uorescence
(:dﬂ@?éﬂllfﬂeﬂ%ds%‘r the E{Irﬂﬁ% Bﬂﬁg @?ﬂgg ur 1 oé%%erpglnr\]/feegtgogﬁngrg shown

e, depen
be'ewtaé@tads |de§clogsfé n@rejx f—ﬂﬁ!ﬂ'e purpmcofdmstra@prwma inomeant to be

mt?@%ﬁ?@gt E&'ﬁ&lg{g ?hgl ﬂg?ée%gg fbnﬂngfé fﬁg%oﬁ]é)r%g%éné 6&8&5 ﬁlsgjﬁer methods.
Trhp%ﬂg}ﬁddg the & ngﬁg@ml}qappremate that a number of methods are available for
the preparation of the compounds of the present invention. A number of intermediate
compounds disclosed herein may be synthesized using synthetic methods disclosed in
previously filed United States patent application serial number 11/434,166, filed May 17,

2006, the entire contents of which is hereby incorporated by reference.
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O OH 2) deprotection ONHR5 1) XC(OR11l or HN
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Br PGL. N~\CO2H 2) HN 2N N PG -Thr-OH, R=Me A1 (i) O
wo2@Q7/a48229 Q 2 (ii) 3) deprotection of PGL RIPA}/CA2006/001721
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10  peptide coupling agents, followed by the addition of 3(iii) to provide the fully protected

amide, which may be further deprotected at PG? to provide compounds of formula Ih.
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1,4-di{(bromomethyl)benzene

Q Q,
A
é (el
N
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carboxylic acid of 3(i) wth standard peptide coupling
agents and treatnent with internediate 1(i) provides

WO niogoseed ate 3(ii), which is deprotected at PET/CA2006/001721
provide the amde internmediate 3(iii). Peptide

coupl i ng of PGZ(R” ) N(R2) (H) 0002H wi t ' 4
effected by activation of gg;% boxl)h ?@ %C%Cgb'ﬁo' b%9°°329 Wo
an

2(R)N(R2) (H) 0002H wi t h st ard 10 peptide coupling
agents, followed by the addition of 3(iii) to provide

Géntaf prockdireror Gﬁeeﬁrepﬁl’ﬂtﬂﬁr of ¥ynfifetiRYantides of fdi'ﬁfula I- 1 and I-k

deprotected at P& to provide conpounds of fornula
SdHeme 4-dépictsialgentaHproohfiur®fde-th> e palaipNeCin&ric Bmijes of

5 Fdfrﬁé agﬁgagﬁ 4 hdi k%t,o)ng Slie b %i@iﬁp@éﬁw(ﬁbﬁkwﬂ standard
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P&, ? %vudg'%u%%(&gl) Nﬁn%a@%) '_%%t@% Pl ﬁﬁﬂ‘ Eg‘*%(%z (1)cco,H
withod(plis effecteshipyeantivationf tike irborylic acidl oOPHE(RI)N(RECH YSCTRRIHWith
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10 protected amide 4(ii). Selective removal of PG? provides the amine intermediate 4(iii).
Treatment of 4(iii) with 0.5 equiv of an activated alkyl or aromatic diacid, followed by
deprotection of PG, provides compounds of formula I-j and I-k, respectively.
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3) deprotection

2
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Pe® " OO 24 T RNy Q
R2 2}
R° H O A~q
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OPIlh A 87 W 2007/048224 PCT/ CA2006/ 001721

Attorney Docket No. L80003294WDO Schene 3 General
wee@cedeee for the preparation of symmetric anmPdEEA06/001721

formula | -j and I-k Schene 4 depicts a gener al

procedure for the preparation of syrr C%o%EQt%SLs%oa@MWO
Formula I-f and I-g. Activation of th J oxyl I aci d

of PG -On(P&)-0OH with standard peptl de couplin,

agents and treatnent with internediate 1 (i), f 0

by deprotection of 1)d¥sid chprid@vbades t he am de N H

i nt er medi g4,¢ 4(i). Peptdrde coupling of N R?

e )Nng) 0002 Hdiasi/¢doplibg agentss effected by M o}—'\N o
' | he TarboxyfrTTt aC| N7

R?’GB (R }_‘N( OOOZ)—PQ\ﬂCtEhrotesttoandar i dee L}pl i%hg H

agent s, fo I ovve@ by the addition of3 4() rovi de

the ful 14010 protected ani de 4(i |) Sg )6—(54 enovalj

Jor>f P& provides the am ne internedi ate 46011
O@fl 4(iii) with 0.5 equiv of an acty vat ed

al k r ardmatic diacid, followed by ceprotcgctlon of
CIPG3, ~provi dgs conpounds of formla -] and I-k
respectively. P(;2(H)N, B 1) coupling reagents
PE@EH)N,B PG N CO2H 2) HNIJYN HNH 2 1(i) O A-.
PQ@epiote@ion( PG2) - OH; B=(CH2)3 A-Q 4 (i) 3) deprotection
2 P& Rl 1) coupling reagents PG3 O B N(H) PG

deprotection PG N\R C2H2) 4 (i) " NURNN R HO
A-Q 4 (ii) 88 WD 2Q97/048224 PCT/ CA2006/ 001721

Att orney Docket {3294% QA

HN—
‘R1_ N R1
\—/( B'-NH
’ yN
K &

A

\

Q

Scheme 4

General Procedure for the preparation of compounds of formula I-I

Scheme 5 illustrates a general procedure for the preparation of symmetrical ureas of
general formula I-l. Intermediate 4(iii) is treated with 0.5 equiv of triphosgene, or a
triphosgene equivalent, to provide a protected urea intermediate 5(i). Removal of PG*

provides compounds of general Formula I-1.
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O 1) diacid chloride, base NHor NRZ PG 0 BINH

di aci d/ coupling agents HN-B N'~A T NI- 0O O NR R 2
wOL@y/0RE3 deprotection RI-N O > 1 J 0 H R H H BCHEAR006/001721

BI-NHr 2 4 (iii) RNI J HN1) CoC 0A Q:1

a,--" COC2 PG deprotection QA

OHVBRRNOO NRL ~-~ BI-NH - Aﬁ’m‘gzm“‘?\lw L%%OOF%?MO

OA Q 5 Schene 4 General Procedure for the N

preparation of compounds of formula I-1 Scheme 5 R R2

illustrates a general procedure for the preparation o;Z‘

syrmetri cal ureas of general formula I-1I. o NH
terrredl,al ||i) is treated vvithO equw of B\\“.Sﬁ
p fosdgne, 0 ne equi Ient 0 o
emﬂd ct edg'@bggg& ?%’r%med at% g\t ed'mz\@‘NHof N
PG?Rz pﬁow sAcorrpounds of gener al For '\i—g/,, ;:\
4 (iii 50
R1
H-N R2
PG3 OI
deprotection NH
— H o B'
RN O >—NH ©
; B'"NH N
R20 N D ‘A
B
o)
N I
o
Scheme 5

General procedure for the preparation of symmetrical esters

Scheme 6 illustrates the preparation of symmetrical esters of general formula 1-m and I-n.
An amino acid derivative displaying a hydroxy moeity on its side chain such as PG'-
Ser(PG%)-OH is activated with standard peptide coupling reagents and treated with 1(i),
and the resulting amide is deprotected at PG' to provide the amine intermediate 6(i).
Activation of the carboxylic acid of PG*(R*)N(H)(R?)CCO.H using standard peptide
coupling agents and treatment of the resulting activated amino acid with 6(i) provides 6(ii).
Selective deprotection of PG? provides the intermediate alcohol 6(iii). Treatment of 6(iii)
with 0.5 equiv of an activated dicarboxylic acid, and deprotection of PG?, provides
compounds of general formuia I-m and I-n.
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6(i). Activation of the carboxylic acid of PG
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lij CO.H . PG® o0 B’ deprotection
31V~ 2 : i _—
Pes Y2 2)60) A N .
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Scheme 6

General procedure for the preparation of symmetrical amides of formula I-o

Scheme 7 illustrates the preparation of symmetrical amides of general formula 1-0. An
amino acid derivative displaying a carboxylic acid on its side chain such as PG'-Glu(PG?)-

OH is activated with standard peptide coupling reagents and treated with 1(i) and the
91
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General procedure for the preparation of compounds of Formula li.
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preparati on of conmpounds of Fornul a ?&&Mg‘o ((/%No MO03294W0
2007/ 048224 PCT/ CA2006/ 001721 Attorney Docket No. }—N
L800Q3H4VD Schyweei, BMFI | ustrates a general egduree PG’

for #he prepar conpounds of Ford

U
2,2" - bi s(brononet -1,1' - bi pﬁeﬁyl to providg,t he
PGkSeriont Briedi at e $=¢/ ). Activatiorf®H the carboxylic
acid of 8(i) wAH standard peptide coupling agents
and treat nment P internediate 1(i) provides 5
i nternedi ate 8 1), which is deprotectedaAPG to
provi de theBram de internediate 8(iii). p
coupling of PQ(R )NR2)(H) 0002H with 3(ii ii

N(H)PG'

ef fected by activation of the

1) coupling reagents
8.(i) ) coupling reag o

- B1/

2) PG (H)N—;
N D
1) ;j 8 (ii) Q.

A~

1.
deprotection B
8 (ii) _— H2N N;]
1
of PG o
AL L 8giii)
Q\
A
0
N H
N R?
OB }——\
R1 1) coupling reagents 100 H o
. RN 0 O N-R
PG2 N._-COzH > \—( g1-0 H
'.2 2) 8 (i) R20 |
R 3) deprotection of PG2 H N
(0] li
A1
o
Scheme 8

General Procedure for the preparation of compounds of formula Ip

Scheme 9 illustrates a general procedure for the preparation of glyoxalamides of general
formula Ip. Intermediate 4(iii) is treated with 0.5 equiv of oxalyl chloride, or an oxalyl
chioride equivalent, to provide a protected urea intermediate 9(i). Removal of PG®
provides compounds of general formula Ip.
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carboxylic acid of PG 2(R )N(R2) CHCO2H wi th standard
peptide coupling agents, followed by the addition of

wW@gaorp48204 provi de the fully protected am de, wdTOAREY/001721
be further ceprotected at P& to provi de conpounds of

formula Ii. 10 93 WO 2007/ 048224 PCTA{ PR NS 1B0003294WO
Attorney Docket No. L80003294WD HO2C H cP 1) NaH,

DMV OB PGL B PGL1IN CO 2H 2) Br PG 81, N 8(i)
PGL-Ser-OH, R=H CC2H A Br 0 N-~-N(H)P ‘2‘

coupling reagents B (i) 13110 2) PG1(H)N HI\J?
(i) Oy8 (ii) Q AQA 0 QL NH 0-B otect 0 A-q
n B1, o 8 (ji) H2N of PGlOAL'E§518(|||? N- O

PG3
JW(Q (coch, \—4 B“NH O
R?® N
e
o

Al .
4 (jii) Q' 8(i)
PG! R2
N
H NH o
PG3 Al
deprotection / O, HN~p N—" " Q
L RN 0 M O
}—( B"NH O
R20 N
=
0
1
A‘Q1 Ip
Scheme 9

5 General Procedure for the preparation of compounds of formula lq
Reduction of the triple bonds of Compounds of general formula 1g provide compounds of
the general formula 1q. For example, hydrogenation of compounds of general formula 1g
with H; gas in the presence of a catalyst system such as Pd/C provides compounds of
general formula 1p.

Bl 1
0O H B'50 H
\\\\ H,, Pd/C
rr————————————————————
N MeOH
H (@] -0
R1—N\/[2) B~O RINC L P
2 2 N N
2 N N R H
R H o A
o Al
A. Q
10 1g Q 1p
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AO NH ---N R HBRL 1) coupling reagents R100N

O ONRL Bl P& NICO2H ~.4 .0 2) 8 (iii) RN R2 3)
waleproseeti on of P& HN- O |i Al QL Schenme BCBHCA2006/001721

General Procedure for the preparation of conpounds of

formula I'p Schenme 9 illustrates a gepglad, JYcR% REUEB003294W0

for the preparation of gl yoxal am des ofr gener al

formula Ip. Internediate 4(iii) is treated with 0.5 .
Theabbve Sthamed 3re aphlicablecte botiy symmelsieal gpmpeyndsrangainsymmetrical

. &H\Jsﬂ i REHEN. fuehts'H, 82 AnteiaTRsll RLR', R?,
Co@?#ijﬂ e?yﬂtiﬁ/%rlteg%@'%g&p%r\%%xeb:sﬁ%ongounds of gener al
R¥PoRMRaR|'pr andithpdike ecerasodedined hereln. CA2006/ 001721

Attorney Docket No. L80003294W0 PGA R2Z N PG3 -~-NH O

PGB Q- HNg AAQ N P& 0 00N~p B1l--~( <~)

1'vK (COCl)2 200 -NH O MH@H 0O AQHN O A

The following abbreviations are used throughout:

Boc: t-butoxycarbonyl;

CBz: benzyloxycarbonyl;

DCM: dichioromethane;

DIPEA: diisopropylethylamine;

DMAP: 4-(dimethylamino)pyridine;

DMF: N,N-dimethylformamide;

DTT: dithiothreitol;

EDC: 3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochioride;
EDTA: ethylenediaminetetracetic acid;

Fmoc: N-(9-fluorenylmethoxycarbonyl);

HBTU: O-(benzotriazol-1-yl)-N,N,N’, N-tetramethyluronium hexafluorophosphate;
HCI: hydrochloric acid;

HOACc: acetic acid;

HOBt: 1-hydroxybenzotriazole;

HPLC: high performance liquid chromatography;
.CMS: liquid chromatography-mass spectrometer;
MeOH: methanol;

MgSQO,: magnesium sulfate;

MS: mass spectrum;

NaHCOa: sodium hydrogen carbonate;

Pd/C: palladium on carbon;

TEA: triethylamine; and

THF: tetrahydrofuran.

1. Synthesis of intermediate 1-4b
Step One:
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4 (iii) QL 8(i) PG RN HNHp PG 0 A

deprotection RIOON O @ HNA B NQ B~-NH O (~/1 R200 N
woRdo7mus220 Al QL Ip Schenme 9 5 General Procepir/€ALmn/001721

the preparati on of conmpounds of forrmula I g Reduction

of the triple bonds of Conpounds of ;q&nf%p@bcﬁepnwb@ooéwwo
provi de conpounds of the general f 1q.

exanpl e ydrogenation of conpoundsyof general forrrul a
1g vvité_gi%g(as in tA: presence oR™a tat aj,yst system
such as Bd/ G provi des compounds of gengral formula
1p. Q- ABoch -Al 0 N EZ200 N ~N-~, N F g+ _~N R100 B,
~NRoo p 0 H100 HH2, Pd/C MOH R1-NHWO B-ORl H
JOBONNR HN RHOOA. A,Q10 1g ®MP 95 WO
2007/ 048224 PCT/ CA2006/ 001721y, arzaci=b) Rkdoc NO.
L80003294W The above Schenes  are- appl REODEF,IR= Bad h

symretrical conpounds and unsgnbgt Mi2esRé= COCARCRNES  Of
the present invention. The substituents B, B, A, A

StéBa)Q , R, Roo, R2,

To a solution of N-(tert-butoxycarbonyl)-L-prolinal I-1 (6.0 g, 30.1 mmol) in methylene
chloride was added phenethylamine (3.8 mL, 30.1 mmol). After stirring for 1 h at RT
sodium cyanoborohydride (12.8 g, 60.2 mmol) was added and the reaction mixture was
stirred at room temperature overnight. Aqueous NaHCO, and ethyl acetate were added,
the organic layer was separated, washed with brine, dried over MgSO, and concentrated
in vacuo. Purification by flash chromatography provides I-2a as colorless oil. MS (m/z)
M+1=305.

Step b)

To a solution of I-2a (6.0 g, 19.7 mmol) in methylene chloride were sequentially added
triethylamine (5.5 mL, 39.5 mmol), 4-dimethylamino pyridine (catalytic) and trifluoroacetic
anhydride (4.2 mL, 29.6 mmol) and the reaction mixture was stirred for 3 h at room
temperature. Aqueous NaHCO; and ethyl acetate were added, the organic layer was
separated, washed with brine, dried over MgSO, and concentrated in vacuo. Purification
by flash chromatography provides I-2b as colorless oil.

Step c)
A 4 N solution of HCI in 1,4-dioxane (20 mL) was added to I-2b (7.4 g, 18.5 mmol) at room
temperature and the solution was stirred for 2 h and then concentrated in vacuum.

Crystallization from ether provides I-2c as a white solid. MS (m/z) M+1=301.

Step Two
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R200, R4, R5, R', r and the |like are as defined

herein. 5 EXAMPLES The foll ow ng abbrevi ations are
waig@dosf2zepoughout: 10 E3oc: t-butoxycarbonyl ; BBRCA2006/001721

benzyl oxycar bonyl; DCM di chl oronet hane; DI PEA:

di i sopropyl et hyl am ne; DVAP:

4- (di met hyl ami no) pyri di ne: 15 DVF: Attorney Docket No. L80003294WO
N, N- di net hyl f or mam de; DTT: dlthlcmbltol; EDC.

3- di met hylfamynopr opy! ) - 3- gt hyl car bos{ %

hydrochl 6N~¢é; EDTA: et hylenedi net etr ageti ¢ acid;

Froc: N (9- fLuo€@fk] met hoxycar boﬂ:g; ; TU.

O (benzotriazol-1-yl)-N,N N N tetr FQRfs

hexaf | uorophos te; HC: hydrochloric aci HOAC:
acetic aC| HOBiph, 1 - hydroxybenzotri azol e; C. high

perforrmnce fiquid chromat ogr aphy; ’5533[_% | iPgui d
chr omat ogr aphy- mass spectroneter; hanol ;

SteP8b1: rmgnesi um sul fate: NS mass spectrum NaHCOB:
ToSPSbIWBROFAR2E 2 & 21Emaiodin DMF Wele(seqhantiafiyl atddadoDIPEA (19 omL,

ar bon |eth | am ne; ah rof ura
106 7malnaBtiadde i aivbmin BBTU 4105 55 B pmelle Argh g for
mid A02d (183227 PGIm6l)\aRe&Idaed and thelteabtioreiyixtdne ek Shired overnight at
L80003294\W0 CNOg\Fﬁ 4 Boc HN ' R ,
room temperature. Water and ethyl acetate were added, the organic layer was separated,
washed with 10 % citric acid, aqueous NaHCO; and brine, dried over MgSO, and
concentrated in vacuo. Purification by flash chromatography provides I-3a compound as a

white solid.

Step b)

A 4 N solution of HCI in 1,4-dioxane (15 mL) was added to I-3a (10.7 g, 18.0 mmol) at
room temperature and the solution was stirred for 2 h and then concentrated in vacu.
srystallization from ether provides I-3b as a white solid. MS (m/z) M+1=440.

Step Three
== \
o)
a
HzNjifo COCF 2. N\/U\ j;( ?
@) N’ 3
-3 b 1-4a:R4 = COCF
" Crnze b

Step a)

To a solution of I-3b (8.9 g, 18.7 mmol) in DMF were sequentially added DIPEA (16.7 mL,
63.6 mmol), HOBt (3.7 g, 24.3 mmol), HBTU (9.2 g, 24.3 mmol). After stirring for 5 min
BOC-NMeAlaOH (4.9 g, 24.3 mmol) was added and the reaction mixture was stirred
overnight at room temperature. Water and ethyl acetate were added, the organic layer

was separated, washed with 10 % citric acid, aqueous NaHCO; and brine, dried over
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1-1 Ph b) 1-2a: R4A= H, R= Boc 1-2b: R4= COCF3, R= Boc

c) 1-2c: R4= COCF3, R= H Step a) To a solution of
wOoR(ores22hbut oxycar bonyl )-L-prolinal -1 (6.0 gPCBOA2006/001721

mmol ) in nethylene 5 chloride was added

phenet hyl am ne (3.8 ni, 30.1 nmol). RﬁJrﬁJyEﬁJckétNo%oﬁ@szwo
M%%ad] é'hgi &Fceﬁﬁﬁ%ﬁm acad OIBQrffféQﬁ&{ bﬁﬁaéh%r&n&og@@h? pFHWJe)s I-4a as

ded e reaction mXxture was stirred

a whiterolidnper at ur e overni ght. Aqueous NaHCO3 and et hyI

acetate were added, the organic |ayer was separated,
_Washed with brine, dried over MySO4 and concentr at ed
Stemb)acuo. Purification by flash chromatography
Tol4 Qé{lugfnsoﬂ ri@g &F P, erhrﬁéf? wP‘THF dé@eﬁ% 1))°C wis %()46&395\1 LIOH (20

tl on of
mmeqnﬁiynh@rfea@tmnd«asaétlrm @veg@qhieaitrpam tyme@éwe PH was adjusted to 6

vwﬁwr’i@b/t‘)@ltﬁéna%ﬁi fxd 5tH"ﬂ—ac§t3te5wH§r[Hd)1ed Ardi (‘SFEbr'i]WléVGr rW’as geparated

ine (catalytic) and trifluoroacetic 15 anhyd

walche Wi bring e el MaRDe i PRNSETIFERS B yeeiLen. g Hication by flash
chﬁirﬁdté?ﬂplﬁy%ro&d@s fib %Q@fﬂlm@rﬁéﬁ‘d M (Riz) Pyeerss NaHCO3
h acetate were added, the organic |ayer was
. separ at ed washed with brine, dried over MgSO4 and
5V89Pﬂ§é?19 flhe®d in vacuo. Purification by flash
chr omat ogr aphy provides |-2b as col orl ess oil/. 20 Step
c) A4 Nsolution of HCl in 1,4-dioxane (2 ) was
added to I-2b (7. 4qy 1Ba4 QME)I at roo enper at ur e
and the sol utj %nm P'PP%’GY'PES’F""E h $§ hgﬂr{
concentr at ed —Cystal | i zakf et her
provides |-2c adlaOnhite solid. M (rrizf' MB1=301. 25
Step Two 97 WD 2007/ 048224 PCT/ CA2006/ 001728 At t or ney
Docket No. L80003294WD a) O HN ,000F3 RRN NN H O N,

ToWSspenslon of NaHRA.56 P 1482 ﬁ&@l)m dRDMFEIR00 RE) dooled to 0 °C was
added portion wise N-Boc-L-threonine (10.00 g, 45.62 mmol). After stirring for 10 min

propargyl bromide (10 mL) was slowly added and the reaction was stirred for 1 hr at 0 °C.
Water (600 mL) and ethyl acetate (100 mL) were added, the organic layer was separated,
the aqueous layer was acidified to pH=5 with 10% citric acid and extracted twice with ethyl
acetate. The combined organic extracts were washed with brine, dried over MgSO, and
concentrated in vacuo. Purification by flash chromatography provides 1-2d as a colorless
oil.

2. Synthesis of compound 4

\

@)

\ Q a) | Q °
I H i H g N,s\©
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Step a) To a solution of I-2d (7.2 g, 21.3 mmol) in
DMF were sequentially added DI PEA (19.0 niL, 106
wWOonmip482840Bt (4.24 g, 27.7 nmol) and HBTU (10. BCYCA2006/601721
mrol ). After stirring for 5 5 rnin 1-2c (7.1 g, 27.7
nmmol ) was added and the reaction m x r 204WO
overni ght at room tenperature. V\aterk&g"geyvﬁ%k?iwgclée%goe’
wer e added, the organic |ayer was separated, washed
Stepah 10 %citric acid, aqueous NaHCO3 and bri ne, dried
Tof %I%th%%?‘i 4%"(800 Clel%Fr% EH'TH? W@’E‘é@quéﬂﬁéf&f AdRHIMPERY(240 uL,

chr omat og provi as a

&mmoé) angl be@zerlq;u@pryd) Clbi?rlcie A6Q ub o2 @trmran?%gm@@ction was stirred for 1
h &t fltf%iiﬁ Q¥APEratute. Watdr AP eﬁ%%@et‘é\fé bve?@a&&& 7’(hS oré&u@ layer was

roomte erat ure "and sol utlon
<ee@ratqdewasfaﬁd with 1@ dmtrWeaclctmermer étl@dj oYy M@ﬁ% and concentrated in

valSuh Rr A By Hekh GRAcHY rab bﬂ&és 1-1%9. Ahife gt ©
solid. M5 (mZ) M1=440. p Three 0 a)
~NN N O N, O00F3 Boc H O R4 1 b 1-4a: C(I:FS Ph
Stég TWodb: R4 = H 3 Ph Step a) 20 Toasolution of 1-3b
(8.9 g, 18.7 mmol) in DVF were sequentially added
DI PEA (16.7 nL, 93.6 mmol), HOBt (3.7 g, 24.B ®mol),
HBTU (9.2 g, 24.3 mmol ). After stirring for A N_ph
BOC- NVeAl aOH (4.9 g, 24.3 mol) was added amist hé
reactio\n m xture was stirred overnight at
t enper re. Water and ethyl acetate were &dded, the
orgam lsyer was separated, mashed with 10°%fitric

acid¥ a ueu NaHCO3 and _bri ne, Ndri ed oye 8 WO
B&dﬂmlbn TPCA2006/ 01721t & or ney/ DotkelHNo
L80603'29£0/\D S04 ahd concent g ed/i nfracudd=
Purifi cat| on by\\f &sh chromat og rovidegy!-4a as
at whi%'e solid. fptep b) 5 To 8Folttion of I-4a (8.7
g, 13.4 mol) in THE cooled to was added 2 N Li CH

(20 rnL) and the reaction wa rred overni ght at
roomtenperature. PH was adj i*se tg)a we-tié REBdO
S a

citric acid and et hyl acePh @ éd?r?poﬁﬁ&]@ﬂil(ﬁ-R=H

| ayer was separat ed,

Step a)

To a solution of 2-1 (400 mg, 0.6 mmol) in dry acetone were sequentially added
tetramethylethylenediamine (180 uL, 1.2 mmol) and copper (I) chloride (118 mg, 1.2
mmol). The reaction was stirred overnight at room temperature and solvent was removed
in vacuo. Water and ethyl acetate were added, the organic layer was separated, washed
with 10 % citric acid, aqueous NaHCO; and brine, dried over MgSO, and concentrated in
vacuum. Purification by flash chromatography provides 2-1a as a white solid.

Step b)

A 4 N solution of HCI in dioxane (3 mL) was added to 2-1a (542 mg, 0.47 mmol) at 0 °C.
The solution was stirred for 2 h and then concentrated in vacuo. Crystallization from ether
provides compound 4-2HCI as a white solid. MS (m/z) M+1=1136.
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washed with brine dried over MgpSO4 and concentrated in
vacuum Purification by flash chromatography provides

WO 2000/082260 White solid. M5 (mz) M1=625. 10 ei/hagios/001721
of |-2d OH NaH, DMV O N propargyl brom de N BOC. CH

BOC- OH HO HO I-2d 15 To a suspg@&nt%rb oo?tl,\]gl-l_gooo3zg4wo

3. oo of nBA B ) 10 Ory DV (100

ﬂi
por n wi se N-Boc-L-threonine (10.00 g,
45. 62 mmol ). After stirring for 10 mn propargyl
brom de (10 m.) was slowy added and the reaction was
stirred foxX hr at 0 C. Water (500 Nnd et hyl

acetate (1000rrL) wer e added, the organl ayer was
e aqueous?)| ayer was/)a %Ne Lo pH=5
oLt

separaglyﬁ
wi t Boa o oWt e aci d and—extTact Bect
acet ate. The9comtHned organi c extracts vvePe shgc@
with brinesbdried pver MgSO4 and concentrated i\n o
vacuo. Purificati y flash chromat ography pr des
oil. 25 2. Synthesis of c ound
4 Step One OO ~0a 0 E3oc, NHN NHNOOONHO

1-2d as a colorles
ébbnel 4b Ph 2-1 Ph 99 WD 2007/ 048224
CT/ CA200 /43’01721 Attorn

. 1800032
Toag SV 4D @O Mgk 417 Bmonm DNFwerelsauan Ry agIen DIREA (1.5 miL,
8.9 Hﬁmpn—mmmnhg aiz Rymmen@fd @ldﬁﬁ%@% l2|-2 mn%l)3 Aﬂﬁpbﬂmng for 5

b n chlo |de 160
PSR D S CH {5880 G5 el 43,3006 A Ce BPGsnanture was
stikéd evemitht @t Fddm sreiaratare\aVateAESE Bthyl Acotate Grdte @dhéw ethe organic

257 Pi3 SRRt WL L i 26 0215005 ReGieh B Brind. dried over
Mﬁm zind:ailﬂcglﬁtrélyd frl & bo.cruriioERtoPyRBN chromdtstraphd-proges3-1 as a
white's Fd sotl

Step Two

| O 1?( ) o}
a

N N O ©

Boc JLN N»\,N(H)Boc V4 )’Z:

N
= H o ‘ S: ] y
31 \Oo/ ﬂ j’?
A ;
3-1a: R=Boc
®J TN(H ‘:’ Compound 2.HCI; R=H

6

-0
Step a)
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Step Two Phh OS GN ORNOOO Boc'NNN Q a) NH
HO SON/ HN// 0~..,2-1 -N Ph ONR -. N'.O Ph~

wW®2007/0)8224 1a: R= Boc L Conpound 4.2HCI; R = H PADCS2@p/001721

a) To a solution of 2-1 (400 ng, 0.6 nmol) in dry

acetone were sequentially added e 4WO
7ol 1 EARHTS) o428 5H 0N kP, Uy abolrd D‘La?‘&%ﬁﬁﬁﬁﬁigadded

tetraragthylethylgpedigminer (86 Ltbv@rﬁwmmq’l) and qopPe @th@ld@t(éf’fén&rﬂaﬁ mmol)

wetrd la\ﬁﬁé‘é ?hé %EEN&QWEQS rf&f‘&rer%ﬁteét r86H tSﬁ\Bé(ﬂattff‘& %hé“s@lvent was
wer e ad organi c er was separ at ed washed

refpyed i wevmr iWatge jand atﬁwé@s:@tat@am agidad b then @rgamiq dayer was

_,egﬂr‘%?edv%@ﬂ AWth QQ%%}FIE akRdahdkou¥ W3 4 brineC afiédPBver MgSO,
%romat ogr aphy provi des 2-1a as a white

dnécﬂonaent@@edsne@cm rificaliogdiy flash ﬁh@mémraw RIPYdema-1ass a white
solid) was added to 2-1a (542 ng, 0.47 mmol) at 0 C. The
solution was stirred for 2 h and then concentrated in
vacuo. Crystallization fromether provides conpound
Stép B as a white solid. M5 (nfz) Mtl= 1136 100V\D
48224 PCT/ CA2006/ 001721 Att orne o
N e TG 900 D01 R ALY, DRREL, W st

anB@e BbluiibrNva¥ X edHof Nand then concentrated in vacuum. Crystallization from
diethyl ether yielded compound 2-2HCI as a white solid. MS (m/z) M+1=1210.

4. Synthesis of compound 11

Step One
HO
H Q a) Boc(H)N Q
“~OH OH o) N(H)Boc
41 4-1a

To a suspension of NaH (1.46 g, 36.5 mmol) in DMF cooled to 0 °C was added BOC-Ser-
OH 4-1 (3.0 g, 14.6 mmol) and after stirring for 15 min a, a’-Dibromo-p-xylene (2.3 g, 8.7
mmol) was added. The reaction was then stirred for 1 h at 0° C and 15 min at RT. Water
was added and PH was acidified to pH 5 with 1N HCI. Ethyl acetate was added, the
organic layer was separated, washed with brine, dried over MgSO,4 and concentrated in
vacuo. Purification by flash chromatography provides 4-1a as a white solid.

Step Two
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NHO NI-4b 3-1 p 5 Step One To a solution of I|-4b
(900 nmg, 1.7 mol ) in DMF were sequentially added
WORM@EM224 5 L, 8.5 nmol), HBTU (841 ng, 2.2 pamiChr20ndo1721
HOBt (340 ng, 2.2 mmol ). After stirring for 5 ruin
Boc- D- Tyr (Me) - OH (655 ng, 2.2 mml) Was.&4skeRet R0 dobs204w0
reaction m xture was 10 stirred overni gﬂt at rOOpF;
tenperature. Water and ethyl acetate were adde@,:(t €

orgaphC | ayer was separat ed, vvashed with 10[9 tric
acikN-a epus NaHCOB and bri ne, ove o SO4 and
concemnty d in vatuo. Purifi catl {ﬂ

chr omat bgfFaphy provides 3-1 as NH15 Step

Two O0- ROKE)N O~N\ Cr-IOa)R )1oo Boc NN H

Boc / N 03-100R b -la: R=Boc
Compound 2. HCl; R=H N( I—I)@%)_N% Step a) 101 WO
2007/ 04824 PCT/ CA2006/ 001721 b X.=BOC

b)| 4-1c.:X11=H

Step a)

To a solution of 4-1a (1.6 g, 3.1 mmol) in DMF were sequentially added DIPEA (1.3 mL,
7.5 mmol), HOBt (1.2 g, 7.8 mmol) and HBTU (2.9 g, 7.8 mmol). After stirring for 5 min 1-
2c (1.7 g, 5.7 mmol) was added and the reaction mixture was stirred overnight at room
temperature. Water and ethyl acetate were added, the organic layer was separated,
washed with 10 % citric acid, aqueous NaHCO,; and brine, dried over MgSO, and
concentrated in vacuo. Purification by flash chromatography provides 4-1b as a white
solid.

Step b)

A 4 N solution of HCI in 1,4-dioxane (5 mL) was added to 4-1b (1.4 g, 1.3 mmol) at room
temperature and the solution was stirred for 2 h and then concentrated in vacuo.
Crystallization from ether provides 4-1¢ as a white solid. MS (m/z) M+1=877.

Step Three

~577 o
<D_f >=o 41c @__{3}0 NX1

4-1d: X,=BOC
b)

L, Compound 11: X4=H

Step a)

To a solution of 4-1¢ (550 mg, 0.6 mmol) in DMF were sequentially added DIPEA (550 uL,
3.1 mmol), HBTU (611 mg, 1.6 mmol) and HOBt (246 mg, 1.6 mmol). After stirring for 5
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Attorney Docket No. L80003294WD To a solution of 3-1

(225 ng, 0.3 mmol ) in dry acetone were sequentially
wa@eoaed4s2eet r anet hyl et hyl enedi am ne (85 uL, 0. 5PemOA}2006/001721

and copper (I) chloride (54 ng, 0.5 nmol) were added

and the reaction was stirred overni ghf, Ay BRI No. L80003294WO

mif %?@[\l&feluﬁdgomg‘? ﬂl\ﬁéﬁ?%‘ mﬁ@@ dva'éﬁc?@t‘-!@%d fh e éﬂémml%l;ee\has stirred

aceta ani C ayer was
overajght at e@nm mwatum\Nanem apslcathyljasetale werengddaslghe orgamc layer

waSAdEER88 Ay iy ewutHj b e é?tVl CMQ %%eo&nﬂaﬁ@fbg b EHned dried over

I'n vacuo. ur| |cat|on romat ogr a
Mqﬁ%ﬁr@e@nseilté?t%lnaVaﬁHOt%J”f'S‘;%tancPY flash ﬁh@;namrﬂpw movides 4-1d as
dm{e@d ign of HCl in 1,4-dioxane (2 nL) was added to

2150 ng, 0.1 rmol) at 0 C and the solution was

stl rred for 2 h and then concentrated in vacuum

"t%lsimal lization from diethyl ether yiel ded corrpound

as a white solid. M5 (mz) Mr1=121
A & Mheplkitiers obHGE dnpdutiexane (S1ml)svas adsrd to ér)1dm52@aa9( 1§ 4mmol) at
roéth QerRBératurt! aﬁlf!1 tlg'QIMd?D \59& sturpédlfofb ]lfﬁandzﬁ\eg(l\l/:'gﬁcentrated in vacuum.

susPenS| on of I-?
Crystal Wé@”aﬁ@l’@de@@n ps@wd%camrow d1egHG 438 anyiite 8ol Vs (m/z)
Mmefdieagstirring for 15 mn a, a'-Di brono-p-xylene (2.3
g, 8.7 rnnol) was added. The reaction was then
. stirred for 1 hat 0 Cand 15 mn at RT. Water was
5. Syothesisof compeundid8 dified to pH5 with 1 N HC . Ethyl
acetate was added, the organic |ayer was separated,
StepOned with brine, dried over MySO4 and concentr at ed
in 25 vacuo. Purification by flash cgron@t ogr aphy

provides 4-1a as a white solid. Step 102 WO
2007/ 048224 F%/ CA2006/ 001721 Attorn ; cket No.

L80003294W3™ 3\2; HN O%F a) HK Xy ID OFN NH
N
|-2cb 5-1a; X,=Boc
b) l-: 5-1b; X4=H

Step a)

To a solution of Boc-Glu(OBn)-OH (5.55 g, 16.4 mmol) in DMF were sequentially added
DIPEA (12.5 mL, 71.8 mmol), HOBt (3.86 g, 28.6 mmol) and HBTU (5.43 g, 14.3 mmol).
After stirring for 5 min I-2c (3.04 g, 9.0 mmol) was added and the reaction mixture was
stirred overnight at room temperature. Water and ethyl acetate were added, the organic
layer was separated, washed with 10 % citric acid, aqueous NaHCO; and brine, dried over

MgSQO, and concentrated in vacuo. Purification by flash chromatography provides 5-1a as
& white solid.

Step b)
A 4 N solution of HCI in 1,4-dioxane (20 mL) was added to 5-1a (5.2 g, 8.4 mmol) at room

temperature and the solution was stirred for 2 h and then concentrated in vacuum.
Crystallization from ether provides 5-1b as a white solid.

Step Two
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~X1 FO/-\ 3C 3 1-2c 4-1b: X1=BOC b) = 4-1c: Xl=H
Step a) To a solution of 4-1a (1.6 g, 3.1 mmol) in DW
Wmmoe/omquenti ally added DI PEA (1.3 nL, 7.5 nP@i/LfA2006/001721

HOBt (1.2 g, 7.8 mol) and HBTU (2.9 g, 7.8 mml ).
After stlrrlng for 5 mn 1- 5 2¢c (1. fySnevDobkdR! DaoBfs20awo
added a § reaction mxture was stirggd gvern g%

room erature Water and ethyl acetdfe were
added organi c | ayer was separ a; ed dwth
10 %cg_% eff% 0 aqueous m i ed pver
MySO4 on ed i n vacuo. Purlf F
flash chronmat ograptsy provides 4-1b as a V\,hlte olFi d.
10 Step b) A 4 N splution of HCl in 1,4-dioxane (\5
m-) was afdéd toA431b (1.4 g, 1.3 nmmol) at roo
tenperature and t sol ution was stirred for 2 h d
then concentrated in vacuo. Crystal| ifzatiors-fc ReBn
ether provides 4-1c as a white solid”|Ms (MZ)g r=H
Mt1=877. 15 Step Three O=< CF CF3 N Xi O~N )
Stemah) H\ ONONONZ OOO-'NH ~ NN--N CO4lc

To & sBiitidn o8 Bot-Nie-Ai5oRA2.1 B) 162 RAYIAn BMF ¥eré! sequentially added
DIPEA (10.5 mL, 60.3 mmol), HBTU (3.0 g, 9.3 mmol) and HOBt (2.0 g, 15.3 mmol). After
stirring for 5 min 5-1b (4.7 g, 8.4 mmol) was added and the reaction mixture was stirred

overnight at room temperature. Water and ethyl acetate were added, the organic layer
was separated, washed with 10 % citric acid, aqueous NaHCO; and brine, dried over
MgSO, and concentrated in vacuo. Purification by flash chromatography provides 5-1c as
a white solid.

Step b)

A suspension of 5-1c (1.9 g, 2.8 mmol) and 10 % Pd/C (196 mg) was stirred for 3 hrs
under hydrogen atmosphere. The reaction was filtered through celite and filtrate
concentrated in vacuo. Purification by flash chromatography provides 5-1d as a white
solid.

Step Three

R
X N
HO_O S: N

o O QO
! a)

Boc’N\./U\N Q Q0 ¢ —_— O*X\\\\(N‘/\H OQSNH
z H e} N)\\ﬁF N N g

F R
F

5-1e; R=Boc
[ Compound 18.2HCI; R=H

Step a)
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Step a) To a solution of 4-1c (550 ng, 0.6 mml) in

DMF were sequentially added DI PEA (550 uL, 20 3.1
wormip48288TU (611 ng, 1.6 mmol) and HOBt (246 PgI/CA20H6/001721

nmol ). After stirring for 5 103 WO 2007/ 048224

PCT/ CA2006/ 001721 Attorney Docket I\%%ﬁ RQWRoBbI294WO0
ToBa%l{}ll'}égu;] é"mé)?g'dﬁ@z "516]mr¢iogrﬁ)b}\/|FV‘@§rea§i‘a at#&d DIPEA (200

reacC lrre over m@g ht at room
uLt &rtpemab UHBTUVEE mg. Arid remnl) lang HQBLH(24 wey 8.1800@a!)- After stirring for

5 Rﬁrggm renleé\)éﬁ{ in m@%‘qﬁﬁol) ‘0@% W'aH& tha réé@tlcfnr |'n§(ture was
agueo brine. “dried over

stiresh ovemight etjrqom {emenesaturey Watecand stivbicetata grere added the organic

a)fép C\%E@Arﬂ%é%‘ah%(/aﬁﬁéav\hl??ﬁo % chﬂc @éld §q®o\’)§‘ N‘éﬂC@B'a‘na bnﬁé &¥ied over

sofution o di oxane (5 niL
Qa'F)fQieitﬂdt epngentgpted povagy, Pterlfupatsﬁrmtm ﬂaa‘h Chm&ﬁwgr@lﬁ'?)’e‘?fa’('ﬂ?%5'1e asa
whBGolidie solution was stirred for 2 h and then
concentrated in vacuum 10 Crystallization from ether
provi des conpound 11.2HCI as a white solid. M5 (m z)
gtwgf1048 5. Synt heS| s of corrpound 18 15 Step Che BnO

A § N'olubon of Hin Jiprasp (5apbbway adgphtcbrigy(75me;0 06 mmo) a
rocﬁﬁctergpélr@l@@)an@‘thé SolbforOwasl StirfedPb)h amd Ph caREétrated in vacuum.

Creaieaongion, ofies Siovies) BB S5 A wte 3 M) (M+2)2

=5Afger stirring for 5 mnl-2c (3.04 g, 9.0 mMmvl) was
added and the reaction mxture was stirred overni ght
at roomtenperature. Water and ethyl acetate were

6. g Aftibsid bEcothPaiid 15| ayer was separated, washed with

. %citric acid, aqueous NaHCO3 and brine, dried over

Stmgep and concentrated in vacuo. Purification by flash
chromat ogr aphy provides 5-1a as 25 a white solid.
Step b) A4 Nsolution of HCl in 1,4-dioxane (20 ni-)
was added to 5-1a (5.2 g, 8.4 mmIR)/Nat room

Boc~ N a) _ o) NH
e ¢

6-1a: R=Boc
= 6-1b: R=H.TFA

b)

Step a)

Boc-L-proline (9.36 g, 43.5 mmol), HOBt (8.0 g, 52.2 mmol), EDC (10 g, 52.2 mmol) and
DIPEA (30 mL, 174 mmol) were dissolved in dry dichloromethane (200 mL) under N, and
stirred for 10 min at room temperature. 1,2,3,4-R-Tetrahydronaphtylamine (6.72 g, 45.6
rmmol) was then added and the solution was left to stir for 24 h at RT. The contents were
then added to a separatory funnel along with EtOAc and washed with 10% citric acid (2x),

saturated NaHCO; (2x) and brine. The organic layer was collected, dried and
concentrated under reduced pressure to provide 6-1a.

Step b)
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2007/ 048224 PCT/ CA2006/ 001721 Attorney Docket No.

L80003294W0 BnO O ROOH N NO F a) ﬁ&% ,.%B—Qo 3'5903294wo

The 8‘?@“5 é;og y a(}ﬁﬁai %ﬁé@dmﬁﬂé% or P r?rpat room
temnerammypl@tllgemter@owey i vaRe- torw@e 9-11 assthﬁTFe@aQ MS (m/z)

MW@H. HBTU (3.0 g, 9.3 mml) and HOBt (2.0 g, 15.3

nmo After 5 stirring for 5 min 5-1b (4.7 g, 8.4
nmol ) was added and the reaction mixture was stirred

Stey TWo Yy ght at roomtenperature. Water and ethyl acetate
wer e added, the organic |layer was separated, washed

with 10 %C|tric aci d, aqueous Na and brine, dried
over MSO4 and concentrated in va Purification by
flash chromat ography provides 5-1c gs @ white solid.
10 St%ag?_' uspension of 5-1c (1. 2.8 mol ) and
10 %

nmy) was sjirredg E‘ﬂ“ 3 fir sNHun
hydr ogen at npsphere. Fhe—+eacti wes NN ened t hr ough
celite andofi N}-rate concentrated in vacu

Purifi cat| on ' sh chromat ogr aphy pr ovlPd nid as

a white Step Three F R ~OJN 1, = (

HO O 0 HN O ON_/-N NHEFJ 6-1c: R=Boc %
6-1b ? 6-1d: R=H

Step a)

Z-0rmn(Boc)OH (2.63 g, 7.2 mmol), HOBt (1.19 g, 7.8 mmol), HBTU (2.96g, 7.8 mmol) and

DIPEA (4.6 mL, 26 mmol) were dissolved in dry DMF (12 ml) under N, and stirred for 10

min at room temperature. Intermediate 6-1b (3.0 g, 6.5 mmol) was then added and the

solution was left to stir for 24 h at room temperature. The contents were then added to a

separatory funnel along with EtOAc and washed with 10% citric acid (2x), saturated

NaHCO; (2x) and brine. The organic layer was collected, dried and concentrated under

reduced pressure to provide 6-1c.

Step b)
The product from step a) was treated with 10 ml of 50% CH,CL/TFA for 1 hr at room

temperature to yield 6-1d as its TFA salt. MS (m/z) M+1= 493.

Step Three
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Boc N~ HNOFNHON ONXF NO N N R 5-1d -/-0O
FF 5-1e; R=Boc b) Conpound 18.2HCI; R=H Step a) 105

wOD0200822048224 PCT/ CA2006/ 001721 Attor ney DoPKBCAMNDG6/001721

L80003294WD To a solution of 5-1d (101 ng, 0.16 mol)

in DVF were sequentially added DI PEAN( QD) Dodket No: 1580003294W0O
mol ), HBTU (56 np~0~14 mvl) and HOBt (24 ngy, 0.18
nol ). After stir or 5 mn ethylenediamne (3.7

ng, 0.06 nmol) was adgled and the reaction m xture was
stirred overni ght atHNQeéhtenperature. Water and et hyl

a at e were added, th or anic 5 lgyer was separat ed,
.,— vvith 10 %citrigc h~\aeuedus NaHCO3 and

br dr| ed over MS )@md concﬁant ed in vacu.

Pur ﬁtl on by fl ash chr omat ogr aphy~p

Quildes 5-Nr&4
Hz%l\/\ml Ste 10 A 4 N sol utidf of M|
d|o an mwas added to 5-le (75 ng, O.

I) aP perature and the sol uti on was o~ NH
stirred for 7% -u then concentr at I 18-te:dR=0brm
Cryst &'Pi zation from ether provided corrg;gy dH18HCI as@
a white solid. Ms (mz) (M2)/2 ==
St&lym) hesi s of conpound 15 Step One Y RN Boc Na) O

Internedlatd 69a% 300 Rg5033 nthholf OhtAP (B il Edtalyti) SR BIPEA (230 pL, 1.32
rnmol) were dissolved in dry dichloromethane (5 mL) under N, and terephtaloyl chloride
(30 mg, 0.15 mmol) was then added and the solution was stirred for 24 h at RT. The
contents were then added to a separatory funnel along with EtOAc and washed with 10%
citric acid (2x), saturated NaHCO; (2x) and brine. The organic layer was collected, dried
and concentrated under reduced pressure to yield the product 6-1e as a yellow oil.

Step b)

6-1e (160 mg, 0.19 mmol) and 10% Pd/C (50% H,O, 100 mg) were mixed together in
MeOH (10 ml) under N,, the N is then flushed with H, and the mixture was stirred for 24 h
at RT. The mixture is filtered on celite, washed with MeOH. The filtrate was collected,
dried and concentrated under reduced pressure to yield the product 6-1f. MS (m/z)
M+1=847.

Step Four
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20 Boc-L-proline (9.36 g, 43.5 mol), HOBt (8.0 g,

52.2 mol ), EDC (10 g, 52.2 mmol) and DI PEA (30 ni,
wdaz7eb7.o¥2kd were di ssolved in dry di chl or omet haPer/CA0m6/001721

m-) under N2 and stirred for 10 m n at room

tenperature. 1,2, 3, 4- R—Tetrahydronap 7
¥ pl) was then added and the !s&é it ﬂ%o%ﬁ%@g aép?azmwo
24 h at RT. The contents were then added

Q- ory funnel along with Et OAc and washed

with 10% |tr c acid (2x), 25 saturated NaHCO3 (2x)
and brindN rgani c | ayer was collected, dried and
concentrate un er reduce@I) pressure to provide 6-1la.
Step b) 10 ™.048224 PCT/CA2006/001721 At t or ney
Docket No. 294V\D ff‘ et
Created with sqRGHoG 2f TEs

-) for NK,h t room

tenperature. Volatiles were Temp yacuq, to
provid .o as the TFA sght. (m z) ="%45. 5
Step Twg @ AHNa) RIHNO NHN ONH OO i
6-1c: R= ~ 6-1b p-1d: R=H Step a)0” NH

Z- Orn(Boc) &N 063 g, 7.2 ), HOBt (1.19 g,
nol ), HBTU ( 78mm)and DIPEA(46
mol ) were dj &) d in dryODI\/F (12 m) g under >~and

stirred for r on1tenperat
) was en added and

r 24 h at/ room

I nt ermedi ate 6- 1ki‘|h(3 g,

the solution was |e Zt to stl
tenperature. The ents wer

efl ad® ,i] a
separatory funnel along with EtQOic and\vva nth 10%
citric acid (2x), safurated NaHeOB (2x)' Z\»d ri’ne.

The organic | ayer was collected, dried an
concentrated under b)rﬁfcedgm%aure to provyde g 1c.

15 Step b
P b) Compound 15-2HCI: R=H

Step a)

Boc-N-Me-Ala-OH (74 mg, 0.37 mmol), HOBt (59 mg, 0.38 mmol), HBTU (144 mg, 0.38
rmol) and DIPEA (140 pl, 0.8 mmol) were dissolved in dry DMF (5 ml) under N, and
stirred for 10 min at RT. 6-1f (135 mg, 0.16 mmol) was then added and the solution was
left to stir for 24 h at RT. The contents were then added to a separatory funnel along with
EETOAc and washed with 10% citric acid (2x), saturated NaHCO; (2x) and brine. The
organic layer was collected, dried and concentrated under reduced pressure to provide 6-
1g.

Step b)
Intermediate 6-1g was subsequently treated with 4N HCI in 1,4-dioxane for 1 hr at room

temperature. Trituration with diethyl ether provided the bis-HCI salt of compound 15. MS
(m/z) M+1=1017.

7. Synthesis of compound 14
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The product fromstep a) was treated with 10 m of 50%

CH2CI 2/ TFA for 1 hr at room tenperature to yield 6-1d
W@20070$827FA salt. M5 (mz) Mtl= 493. 20 Step TPCEEALDE/001721

WD 2007/ 048224 PCT/ CA2006/ 001721 Attorney Docket No.

L80003294WD HN O O O A NXIHN H |

/IIN NOO TFA OONH O NH 6-1e: ﬁ% 6’&%&%!\@"'.8% 3294W0

6-1f: R=H Step a) Internediate 6-1d (200 ng, O. 33

mmol ), DVAP (5 ng, catalytic) and DI PEA (230 L, 1. J_Q

rnnmol ) were dissolved in dry dichloronmethane (5 N

under N2 and terephtal oyl chloride 5B¢30 ng, O.

mmol ) was then added and the sol ution. wds st|orred or

24 h at RT. The contents were then add

o)
sep at funnel along wth EtOAc a ag'ﬂH 10%
J/\j (#X), satu At ed NaHCOB ( The
*3°6r gan c M a\er collected, dri ed a ed
under réduc sure to yie duct 6-1e as a

yel |l gw,0i |l . 10 Step b) 6-1le ( Q)19 ;q;ml) and

10% Pd/ C (50%HRO, 100 ng) were d toget

MeOH (10 m) der N2, the N2 is nfluselgvvlthHZ

and the mxture was stirred for 24 h at The

m xture is filtered on celite, washed with MeCH. Th
filtrate was collected, dried and concentrated un@ _/_@
reduced pressure to yield the product 6-1f. M (

15 M+1=847. Step Four 108 WD 2007/ 048224

PCT/ CA2006/ 001721 Attorney Docket No: 3250003@9%?&0

0:8\\ T 2HCI
Nﬂj Compound 14

ooy
Step a)

To a solution of 7-1a (206 mg, 0.35 mmol) in dichloromethane (5 mL) were sequentially
added DIPEA (100 uL, 0.57 mmol) and terephthaloyl chioride (31.3 mg, 0.15 mmol) and
the reaction was stirred for 12 hrs at room temperature. Water and ethyl acetate were
added, the organic layer was separated, washed with 10 % citric acid, aqueous NaHCO;
and brine, dried over MgSO, and concentrated under reduced pressure. Purification by
flash chromatography provided 7-1b as a white solid.

Step b)

A 4 N solution of HCI in 1,4-dioxane (1 mL) was added to 7-1b (16 mg, 0.01 mmol) at
room temperature and the solution was stirred for 2 h and then concentrated in vacuum.
Trituration with diethyl ether provided compound 14-2HCI as a white solid, MS (m/z)
(M+2)/2=546.5.

8. Synthesis of compound 23

110



10

15

20

25

HNOO NO HRNH\ ~ NN-12 6-1f O/ OCQ] O NH
HNOa) ~ol/ OR HNOHN / HONNNH RON O
whoor/08229: R=Boc 0 NH Conpound 15.2HCI: R=H BUELA2)06/001721
Boc-N-Me-Ala-OH (74 ng, 0.37 mml), HOBt (59 ng, O0.38
mol ), HBTU (144 ng, 0.38 rnnol) an I
0.8 mmol ) were dissolved in dry DW g%d?’ﬁf@lﬁﬁ%@? %003294\/\/0
and 5 stirred for 10 min at RT. 6-1f (135 ng, 0.16
nmol ) was then added and the solution was left to stir
for 24 h at RT. The contents were then added to a
St%gg/?r atory funnel along with ETQAc and washed with
ocitric acid (2x), saturated NaHCO3 (2x) and bri ne.
The organic Iayer was cofl egfe [
concentr at ed f{ﬁe reguced
10 Step b) Int diratre ®

(de 6- 1 g.

with 4N HC |n14d|oxane r h at
tenperature. Trituration with dit yl ¢r provided
the bis-HC salt of compound 15. Mg, (inTz) Mr1=1017.

15 7. Synthesis of conpound 14

Intermediate 1-2d (250 mg, 0.78mmol), HOBt (120mg, 0.78mmol), HBTU (300mg,
0.78mmol) and DIPEA (525uL, 3 mmol) were dissolved in dry DMF (5 mL) under N, and
stirred for 10 min at room temperature. Intermediate 6-1b (215 mg, 0.6mmol) was added

and the solution was left to stir for 24 h at room temperature. The contents were added to
a separatory funnel along with EtOAc and washed with 10% citric acid (2x), brine (2x) and

saturated NaHCO; (2x). The organic layer was collected, dried and concentrated under
reduced pressure. The product was purified by flash chromatography (hexanes/EtOAc)
and subsequently treated with 4N HCl in 1,4-dioxane, volatiles were removed and
trituration with diethyl ether provides 8-1a as the HCl salt. MS (m/z) M+1 = 384.3.

Step b)

8-1b

Boc-Me-Ala-OH (130 mg, 0.63mmol), HOBt (100 mg, 0.63mmol), HBTU (240mg,
0.63mmol) and DIPEA (420 pL, 2.4mmol) were dissolved in dry DMF (5 mL) under N, and
stirred for 10 min at RT. 8-1b (200 mg, 0.48mmol) was then added and the solution was
left to stir for 24 h at RT. The contents were then added to a separatory funnel along with
EtOAc and washed with 10% citric acid (2x), brine (2x) and saturated NaHCO; (2x). The
crganic layer was collected, dried and concentrated under reduced pressure. The product

&-1b was purified by flash chromatography (hexanes/EtOAc). MS (m/z) M+1=569.4

Step c)
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\' b)) OIN\V/ LGNHN~-OO0OOOHH/ O NH2HC OO0 -

HN N O Nv Conpound 14 O Step a) To [ 0

7-1a (206 ny, n’g 35 mmol ) in dichlor or@g rﬁ%’n%gc%%mr?f %0003294\,\,0

were sequentially 5 added DI PEA (100 ulL, 0.57 mmol)

and terephthal oyl chloride (31.3{’;.(%\,‘/ 0. 15 nmol ) and
r
efat

t he reaction was rat room
tenperature. WAt > were added, the
organi c | ayer ashed with 10 %citric

aci d, aqueous ige, dried over MgSO4 and
concentratged under reduce

d” pressure. _Purj
fllash chromat ography provided 7-1Ib as a

1C§'§tep b) A4 Nsolution of HCl in 1,4
m-) was added to 7-1b (16 ng, 0.01 gl
tenperature and the sol ution was qi%qo
t hen concentrated in vacuum N—

/ "f,

Compound 23-2HCI
Intermediate 8-1b (70 mg, 0.123mmol), CuCl (20 mg, 0.185mmol) and
tetramethylethylenediamine (27uL, 0.185mmol) were dissolved in dry acetone (3mL) and
stirred at RT under an O, atmosphere for 72 h. EtOAc was added and the mixture was
tranfered to a separatory funnel. The mixture was washed with 10% citric acid (2x), brine
(2x) and saturated NaHCO; (2x). The organic layer was collected, dried and concentrated
under reduced pressure. The product was purified by flash chromatography
(hexanes/THF). The resulting product was stirred with 4N HCI in 1,4-dioxane for 2 hrs.
Volatiles were removed under reducted pressure and the residue triturated with diethyl
ether to provide compound 23 as its bis-HCI sait. MS (m/z) M+1=935.1.

9. Synthesis of compound 25
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Trituration with diethyl ether provided conmpound

14. 2HCI as a white solid, M5 (nz) 15 (M2)/2=546.5.
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Step a) 1-2d a) NN H2ZNO 0O 5 8- aA&&Lﬁm%’é$Bq'8%@ﬁg4wo

250 _ng, 0.78mmi), HOBt (120ny, O.78
{/( @. 0. 78mol ) and DI PEA (525L 1) were
5§00l ved in dry DM (5 m-) under stirred for

() S
10N NcAat room t enper at ure. Interrredia}_t‘ 6(-)I b (215 ny,
0.6 ) gvas added 10 and the sol ution left to

stir 24Hh at roomtenperature. The cant gnt gy were
added to yaNseparatory funnel along wit nd:
washed wi-th zO%g:Ttri c acid (2x), brine (2x)Adan N~
saturated (2x). The organic |ayer was O O H
col | ected,

ried and concent r@c}/¢d under reduced
pressure. The product was_puriftied by flash

chr omat ogr aphy\( hexanes/ Et Ofepr and subsequent |
treated with 4 in 1,4-dioxane, volatiles were
renovedpandpls tXituration with diethyl e?

ether Pprovodes
8-1a asMhd HJ Saky. MS (mz) Ml = 384. \/‘% b
b) NH 8-1aN 0)O N/ Boc 8-1 b Boc- M- Al@-
(130 ng, 0.63nmbl)Y HOBt (100 ng, O.63mmol), HBTG
(240ny, 20 0. 63pgwigy and DI PEA (420 L, 2.4nmol) we¥e NH
di ssol veshddrydry DVH (5 m -) under N2 and 2st2Hcred fo

10 min at RT. 8-1 4&0 nyg, 0.48mmol) was then adde
and the sol ution wg eft to stir for 24 h at RT. Th

TR RS AT Al BAOARY JAhE r sired
unbern Newg addeatD% #diC ¢808cmba bEBedclon mixtire wasrmmsged-with hydrogen
o e85, 5K, R PSS S AL o wes e
filtenedf thesigh odelitenand drea fillrpte( Wes opsgniraadcin. vadBo (tofprgvide compound

25'3HGI28% whita ShdMs (miz) M+1=943.6.

10. Synthesis of compound 41
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111 WO 2007/ 048224 PCT/ CA2006/ 001721 Attorney Docket

No. L80003294WD 0 O HN-- NHO NF O c¢) 81bc) O
woRd7/08208 H, -NH O O Conpound 23. 2HCI | nt er neCii/anz006/001721

8-1b (70 ng, 0.123mmwl), CuCl (20 ng, 0.185nmol) and

tetranet hyl et hyl enedi am ne (27L, 0.1 f 4
di ssolved in dry acetone (3nL) and gﬁgwﬂ%gﬁé\?) lF?POOSZQ wo

under an 02 at nosphere for 72 h. EtOAc dded and

the m xture was tranfered to a separator unnel . The

m xture was washed with 10%citric acid (2 bri ne

(2x) and saturated NaHCO3 (2x). The brg C Nayer was
collected, dried and concentrated undés fegl AC d y :
pressure. The product was purified by flaslko N NN
chr omat ogr aphy (hexanes/ THF). The resulting u o X

was stirred wwth 4N HCl in 1,4-dioxane for 2 hrs. |10
Vol atil es were renoved under reducted pressure and the
residue trijurated with diethyl ether to prowj
conpound 2? as its bis-HC salt. M5 (mz) I\/H:NES.OL

9. Sy 4 of conpound 25 112 WD 2007/ 04822
PCT/

X0

KA

nt h
006/ 001721 Attorney Docket No. L80003294W0 HN
OPQ/NN=NH N 'fg)~NOOH|Ov@H " pd/ C
NGy xS NN 0 0
TN, AR
F F

N

10-a X'=Boc, X2=Cbz 10-¢ X'=Boc
a
L. 10-b X'=Boc, X2=H ol compound 41-2HCI
Step a)

To a solution of 10-a (4.90 g, 6.15 mmol) in anhydrous MeOH (120 mL) and stirred under
N, was added 10% Pd/C (500 mg). The reaction mixture was purged with H, and stirred
for 3 hr, then filtered through celite. The filtrate was concentrated in vacuo to provide
intermediate 10-b as a white solid. MS (m/z) M+1=662.4.

Step b)

A solution of 10-b (200 mg, 0.30 mmol) in dichloromethane, cooled to 0 °C, were
sequentially added Et;N (84 pl, 0.60 mmol) and oxalyt chloride (13 pl, 0.15 mmol). The
reaction was then stirred for 4 hrs at room temperature. Aqueous NaHCO; and ethyl
acetate were added, the organic layer was separated, washed with brine, dried over
anhydrous MgSO,, filtered and concentrated in vacuo. Purification by silica gel
chromatography eluting with a hexane/tetrahydrofuran gradient provided the expected
compound 10-c as a white solid.

Step c)
4N HCl in 1,4-dioxane (3 ml) was added to 10-c (95 mg, 0.07 mmol) and the solution was

stirred for 2 hrs at room temperature. Volatiles were removed under reduced pressure and
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O NOHOHN HNOO 0 NHONH 23.2HCL 25.2HC1 O

To a solution of 23.2HCI (100 ng, 0.1 nmmol) in
wanivwyedssaes MeOH (10 m-) and stirred under NZP@EEA2006/001721

added 10% Pd/ C (500 ng). The reaction m xture was

purged wi th hydrogen and stirred for ggBocH&%rLBO 03294W0
théé‘k{&?cﬁ{éé\?é%ﬁ -}E:r% ﬁr?dféfrlyQng%g&fﬁmv CCoMpolHy 41'85itd BiEHC salt

M%Uanéfo%)(Z:-'@SQA vacuo to provide conpound 25. 2HCl as
a white solid. M5 (mz) Mt1=943.6. 10. Synthesis of
conpound 41 113 WO 2007/ 048224 PCT/ CA2006/ 001721
Repressniatiye bemretndsef thespresertdamggtion were/ prepajedby simple npdification

H X1' NS X1L. NO
Ofg%%\%pﬁgyﬁureg i é_%‘1/ g %Tdﬂ BT 1ora Xis Boc,

X2~bz 10-c¢ X1=Boc a) 10-b X =Boc, X2=H c) conpound
41.2HCI Step a) To a sol ution of 10-a (4.90 g, 6.15
mol ) in anhydrous MeOH (120 nL) and stirred under 5
N2 was added 10% Pd/ C (500 ng). The reaction m xture
was purged with H2 and stirred for 3 hr, then
filtered through celite. The filtrate was concentrated
in vacuo to provide
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internediate 10-b as a white solid. M5 (mz)

M+1=662. 4. Step b) 10 A solution of 10-b (200 ng, 0.30
wormi7p482e4 di chl or onet hane, cooled to 0 C, wer ePCT/CA2006/001721

sequentially added Et 3N (84 pl, 0.60 mml) and oxal yl

chloride (13 pl, 0.15 muol). The re ]

stirred for 4 hrs at roomterrperaturg&&f&%oushﬁ;' p204Wo

and ethyl acetate were adfjﬁﬁ,_the organi c | ayer was

separated, washed with brine, dried over anhydrous

MySO4, filtered and concentrated in vacuo.

Purification—by—siteca—gel—15chromatography—eluti+n

W t Botngotindne/ t et r ahydr of ur astaicasheent provi ded t he +2)/2
expect-ed—coppound—10-c—as—a—white-solid- 'FStep &) W+2)
HJ in 1,4-djoxane (3 nl) was added to 10K g 95 _ny,

0. 07 mol) apd the solution was 20 stirg=d fox hr s

at| room tenpgrature. Vol at\,jl es were r ved—unde

reduced pressure and 114 2007/ 048

PQr/ CA2006/ 0p1721 Atto Docke 003294WD | he
resi duegwas friturated th die er to provide
coppound 41 @as its bi soﬁé\gal . ) 524.6
(M+2)/ 2=589. 4. Represent i conpounds of the presgnt

I nvention wefe prepar, sinple nogNfication 5 of
t he above pr ocgr_d o are illustrated in Table 1

115 WD 2007/ p48224 / CA2006/ 001721 Attorney Dockgt
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! O O N
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NHN 3 HNOOO ONONH532.6 NHN N O 116 WO
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0 0 117 WD 2007/048224 PCT/ CA2006/ 001721 Attorney
wOomkes2ip. L80003294WD Conpound Structure ( MHRQT/2A206/001721
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2007/ 048224 PCT/ CA2006/ 001721 Attorney Docket
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N NHO N/ \O 12 HNO NH 562.4 NOHN N FO F F

119 WD 2007/ 048224 PCT/ CA2006/ 001721 Attorney Docket
WON007082003294W0 Conpound Structure (MF2)/2 NeCT/EAD06001721

N1 HNON 13 OO0O~-~00543.5 ONHNNTf,~3 NOO
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Compound Structure (M+2)/2
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O HNO HN'-~-O15 O./ NHONHD509.6 )~~ 0 f }~/ N\
OHN, HvI HN NHO 16 HHOHHNO457.4 0 ONy
WORIGH G204 UN) LO HNC 120 WO 2007/ 048224 PCT/CA2006/001721

PCT/ CA2006/ 001721 Attorney Docket No. L80003294WD

Conpound Structure (M:2)/2 NHF F R@orr%y%,quqtgLiLéOBbﬁg“WO

|, —H-NN-565A4—N—"FS0—0FN—FFNH O—NHN
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NCF
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OFFFr=1 FFF NHNN OHNOO19 0 ~..~N) r NH

NH 534.5 NOONNH OFFFr=2 F~-F ONH"™J ~/
Wa7T00704822N HN N ~O ) r "' ( NH 541.4 20 O N HNDCARMNKI001721

OF F Fr=3 121 WO 2007/048224 PCT/ CA2006/ 001721

Attorney Docket No. L80003294WO Comp@iifie,3dcké N 880003294W0
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PCT/ CA2006/ 001721 Attorney Docket No. L80003294WD
w@oopoesed Structure (MH2)/2 NH O HN H 25 O CPEI/CA2006/001721

942.6 ONOO(Mtl) HON RNHHN NHO ON 26 HN O

498.6 ON O NH HN N ~:O ON . (NH\RQNy 5dk&Pne/Lddoo329aw0
499—6—EN-O—NH-HN—N=01H
Compound Structure (M+2)/2

0 0]
Y o)
29 o:;\( / NH 488.4
o OQS

30 OMN i NH 562.7

“o
a1 HN Nmo
MN ) 569.6

=7

124




I FF ONNHON O28 HN// 506.4 0 // O NHHN N

FO F 123 WO 2007/ 048224 PCT/ CA2006/ 001721 Attorney
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42 HO 0 575.4 ~}-NHOJ N HN-,, FNH %-OOF

HNNO O,,,5 N 43 rP HBO 610.4 QNH Ns ;OHN F
WOo-Di7/0e82B4HN O F N N O 4 N~ \ 30S 44 oo V 0 PCIMCAR006/001721

617.4 -~ HO NHO HNJ-, FO/-, ON ~ON" 0 NH/ H

O NH 45 HN-O H HN 627.4 0 O $ 0 ayomey Docket No. L80003294WO

5  Representative compounds of the present invention which can be prepared by simple
rnodification of the above procedures are illustrated in Tables 2 through 11:

TABLE 2
10
M1-BG-M2
Formuia IA
L
RN O/le
™
S O O~ A, O
15 BGis N S ,

%
S
0 L

W
M1 M2
HzN\)L I:( H2N\/U\ ﬁ(
A N CF3 A N CF3
Ph } Ph
A= CHy; R*=H or Me . A= CH,; R*=H or Me
HzN\)L j;; ? HzN\)L \g; :>
Ph ; Ph
A= CHjy; R*=H or Me A= CH;; R°’=H or Me
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F 128 WO 2007/ 048224 PCT/ CA2006/ 001721 Attorney
No. L80003294WO Conpound Structure (M2)/2 F
w@2007/048%24 N O NH O H 46 ~O NN NH 541.4 HN H PXI/EAD06/01721

Docket
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Representati ve @ npounds of the |present inventi
whi ch can be pr gared by Si nple nodi fication 0 the
abeve “rcccdu"cs at-e—H--tst+atetrt-n—Fabtes LRB... ough
11: TABLE 20R G M Fornmulla 1A 15 BG ©,
HN o HN (AN 9
TR Y A.N)LCF:; : H o Ay CFs

oF

A= CH,; R*=H or Me

oY

A= CHy; R*=H or Me

H2N\)L ]:(

w200 g

A N CF3 A- N CF3
A= CHjy; R3=H or Me A= CHpy; R*=H or Me
3 3
oR oR
HZN\)LN IQ 0 H2N\_)LN Q o)
LH 0 Ay WH o Ay
, Ph Ph
A= CH;; R’=H or Me A= CHy; R3=H or Me
3 3
oR oR
H2N\)LN N/P H2N\/U\N N?
H 8§ Iop H oA Qo

A= CHy; R*=H or Me

A= CH,; R*=H or Me

A= CH,; R*>=H or Me
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ML M R3 R3 HZNN NN O HZN-N K NQ 0 H o A-N-CF3 H O
A-NCF3 Ph } Ph A= CH2; R3=H or M A= CH2; R3=H or
wWOR07DR2240R3 H2N11-u- N NQ H2ZNN N H O A- NH H OP@¥/tNAR00RH01721
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0 AN 3 RBN3R , R=Hor|M A= CH-IZN\RLE ON
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N — N —
A= CH,; R*=H or Me A= CH,; R*>=H or Me
3 3
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HzN\;)LN N (3\ HZN\;)LN Q 3\
NHo Ay N0 Ay
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3
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ANUA ? o) N NQ o)
= H o A~N»‘CF3 :H o A-N»\CF;;
\ Ph Ph
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3 3
oR oR
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H~O0OHOIT~O0 0 ANS ANS -11-C--ll-c A=
CH2; R3=H or M A= CH2; R3=H or M OR3 OR3 HZN.~N N
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0 A= CHZ; POHHEARN06/001721
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oR? oR
Hz“t/muﬁ"o R4 “ZNJN);'Q

< | : 4

~ 0O Ay H o A-NR

e O=0) R~
A is C=0; R°=H or Me A is C=0; R’=H or Me
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ANRE Ais CCOAiIis CCOO0O0 NH2NNI\I7 H2NKHI\I7 H

OANRaIOANRSI "I - N, "Nl Ais C=
A omey 60&ket4\lo,4_&aog3294wo

N N a FZN TN N4 H O ANRHOANR-
s CCO NNN NN Ngga = HO A R 0 A NRNAlsCZ‘fHO
Ph A is C=0O Ph H2N ~N NQ a HN N N a H 0 A-NM
ANR /-\Ibb— !\Ii?;RNNnA
HO ANRHF R h Als C50 f:?‘)
2007/ 0482M¢;r ??gﬁ/ 001721 NJ
H o AR i o AnF
. \ Ph \\\Ph
A is C=0; R’=H or Me A is C=0; R*=H or Me
R3 3
H O Q H OR
N N
g \)LN R Ny N? 4
_ ; Ph \\F(h
A is C=0; R*=H or Me A is C=0; R*=H or Me
R3 3
H O ]\/NQ oR
N N N
N R NI A s
= O A_N = H O A_NR
Y, T
A is C=0; R’=H or Me A is C=0; R*=H or Me
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120
N
- O A-N’ H (o) R
A is C=0; R*>=H or Me A is C=0; R*=H or Me
R3 3
H O R
H ©O
/N\/U\”;gN » /N\.)J\N]\/WNQ
- O Ay O : H 9 A_NR4
A is C=0; R*=H or Me A is C=0; R*HorMe
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WD 2007/ 048224 PCT/ CA2006/ 001721 Attorney Docket No.
L80003294WD Table 7 5 ML-B-BG B1-M2 Formula 1B 0O

WORMN704828 NA BG s \' r NH"Y NHrr,y 10 0 Cr@r/anzhoBao1721

are Cl-C6 alkyl Note: In ML and M2, the

stereochem stry at the connecting car,hon i ) :
In the followng Table R4 is H or anﬁnﬁré‘%g%‘:&?m“ Detobazeawo

substituent ML M2 H2N} I\UNEA&%%{IIZNI YN~a HO A-NRH
O ANRPh Ph Ais CCOAI — NO N 4 H2N11)1'N N
4 HOANR=HOANRIL O AisCOAiIs COOp
HONKN N R4 H2NN N M +=H8-A RGC—+B6AMRR A is CCO A is
C=0 211 WO 2007/ 048224 PCT/ CA2006/ 001721 Attorney
Docket No. L80003294WO M Fppnula 1B

r\”()\NH
< o) H
BGis O NH ¥
PPN ),
HN N o
Y SN0
H

B and B' are C,-C; alkyl
Note: In M1 and M2, the stereochemistry at the connecting carbon is (S)
Note: In the following Table R* is H or any non-acyl substituent

M1 M2
o] J\( Q 0
HZN\/‘LN N » HZN\/”\N N »
NP o Ay 1 0o Ay
\\Ph \\Ph
Ais C=0 Ais C=0
O O
H2N\:/”\N Q » H2N\)LN Q .
Ais C=0 Ais C=0
O o)
HZN\.)LN N 4 H2N\/U\N N 4
z H o) A.N'R = H O A.N.R
Ais C=0 Ais C=0
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OO HN H2ZN-IN N7 H2NJ NO ANR4A O ANR4A Ais
COAis CCOOO0 H2N-H N7 H2ZNJH N7 0 ANR4 O AN R4
WORA7/0$828FO A is CO H2NN a HZN KN Q a H 0 ApCI/RAR0061001721
0gNR1 1, Ais CGGOAis CGO NILNINQ 4 NSNNf1 4

' =Q
H A ‘ HOA N R Ph P IS C_ r'?\\ y.Docket No. L80Q0 3294W0
iSC—OHOH NNQR4' NNa &IZHOqNR
A is C=0 Ph A |1s C—O Ph 212 (WO 2007/ 04822
imraawiraTitaTaTal o aTa T R Lo s NENNN.Y & 2oV VL VAN N2 Va¥ V221 SE N/ W IS T ATATA R 5o X o D RY."/A NN |V, EENE——
M2 N, AN ' N Ra = H Rs )
HoN A AN HaN A N/P
: H : H
~ 7 O AR N7 O A R
Ais C=0 Ais C=0
0 o]
H2N\/”\N N HzN\)LN N
z H H H
N X
N — N /
AisC=0 AisC=0
o 0
HzN\'/U\N @ . HzNg)LN N \
WH o A'N'R WhH o A-N'R
AisC= Ais C=0
H O H O
i H ¢ A_NR : H 9 A_N.R4
Ph Ph
Ais C=0 A is C=0
O 0
< H R* N R4
~ O Ay N H o N
Ais C=0 AisC=
H O H O
/N\.)LNJ\WN 4 /N\-/U\N/LKN
z H O AN,R H H 0 A~N’R4
: Ph \\\Ph
Ais C=0 Ais C=0
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OA-NOAN Ph Ph Ais CCGOAis CCO NI~-NITYN ~N~N N H
Ra HRa OANOAN Ph Ph Ais CCOAis CO '"NNNQ a
WOMONDM& HOANR=HOANRAIis CO A i sP@HCA2006/001721
"N NNQ a N-NIyI\IQa HOANRHOANRI1L ~0Ol, Ais

CCOAiIs CO'NJ-NNa'NNNa HOANR
s C=0-A—is5—C=0-N-N—N—I+YN"NAH nA”QﬁBQY DOQKQ&OAL&BQ:S‘ZQ“WO

A
213 WD 2007/0 24 PCT/ CAZOOE/ 001721 Att Kvaey Docket
No. L80003294 M M Ais ¢OAis CO QNNR a
H O ’I_\‘ ‘!I\ I_I n I\ I\ID I\\ : < f"—)’l\‘ :S C—f'\ I\II\II\I('\
HnA_r\pﬁnAr\p Ais CCOAis C=O'N __NNNN"'T
NHRaRaO H O
N Ay "Q N A "Q .
: H o A'N'R4 : H o A'NR
Ph Ph
AisC=0 Ais C=0
H O H O
/N\)LNJ\KN ) /N\_/ILNJ\WN .
P H 9§ ANR : H o A‘N‘R
Ph Ph
Ais C=0 Ais C=0
H © 0
N NQ H\/U\ N
4 N 4 / - N 4
Ais C=0 Ais C=0
H O H O
NAGAN ) /N\_)LNj\NN .
: H o A'NR : H g A'N'R
Ais C=0 Ais C=0
H O H O
/N\./U\NJ\((N 4 /N\)LNJWNQ 4
AisC= Ais C=0
H O H O
NS D R
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O ANHOAN Ais COAis CO'N~-ANNa "NNN a R
HO ANR=HOAN 88 Ais COAis CCONN-a NNJ
wW@200H0@224 NR H O A-NR A is CCO Ais C=0 214 \V¥ZT/CA2006/001721

2007/ 048224 PCT/ CA2006/ 001721 Attorney Docket No.

L80003294WO M M2 "N kN N 4 "N NN H.Q A NR = HO A NS

I, 1 I +—A+SsC=0-A+Ss—C=0N-H
= HO AN AIVI115 CCOAis C0O NIrNNN~r(I¥_I| 0 ANR4
=HO ANR4 , 11,1 Alis CCOAis CGO,N kN NQ
c=0 215 WO9867/D4ag224 PCT/ €A2006/ 00172"1i5§f50rney
Docket No. 1 80003294W0  TABLE 8 NH
H ©Q o)
/N\/U\NI\KN » /N\/U\N N »
: H o N = H o A.N-
Ais C=0 Ais C=0
H © H O
/N\/U\NJ\NQ /N\/U\ i\r(Q
R* N RA
: H o AN : H o AN
Ais C=0 Ais C=0
H O H O
/NJNJ\KN /N\/U\NJ\NN
: H AR : H A R
o N o N
)~ I~
Ais C=0 Ais C=0
H O H O
N GACN ) /N\_/ILNJ\WN
Ais C=0 AisC=
H O H O
/N\./lLNJ\y(N 4 ’N\)LNJ\KN 4
Ais C=0 Ais C=0
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OHN( R4 1°/i OLORIOO N NHOHN 5RR400 OO
NH2 NH2 NH2 )NH2 O NH2NH2 NH2 ,)NH2 0 O NH2 NH2 O

wo Roo7AkR22NH2 "Y 0 0 O HO H Nu NH2 Nu Il NH2PCBC32006/H01721
NH2 NH NH2 NH 216 WO 2007/ 048224 PCT/ CA2006/ 001721
Attorney Docket No. L80003294WD R R AQtornEy Bocll:<etFNo. %&003294\/\/0

M1 M2

Ais C=0 Ais C=0
H O H O
/N\.)LNJ\(N /N\./U\NJ\NN
= H o A.N,R4 = H o A-N—R4
Ais C=0 AisC=
H O H O
/N\:/U\NJYN 4 /N\/U\NJ\’(N ”
= H o AN : H g AN
Ais C=0 Ais C=0
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OINN 0 SSO SS 0000 SINNo \' S \SO ~lv
OSOF0 0 217 WD 2007/ 048224 PCT/ CA2006/ 001721 At t or ney
WDemress2ho. L80003294W0 R R4uu OS F F ~. ~5 ) BCI/CR1B6/001721
WD 2007/ 048224 PCT/ CA2006/ 001721 Attorney Docket No.
L80003294W0 TABLE 9 Ql-Al O H R200 ,N-r-- -z NH
131 OBGn OB RIHNIIKN A-Q R2 H o™5°0 PasiR ’%?&003294""0

erel n
RlOO_, R2, R200, B, Bl1, n, BG A A are as defined
herein; Table 7

5 M1— B — BG — B'— M2

Formula 1B
o)

BGis

?%(N “H r‘l\n/N “H
10 0 o
B and B’ are C,-Cs alkyl

Note: In M1 and M2, the stereochemistry at the connecting carbon is (S)
Note: In the following Table R* is H or any non-acyl substituent

M1

M2
o) 0

HZN\;)LN Q » H2N\;)LN Q ,
: ‘N LH o AgR

Ph
Ais C=0

O O
HzN\)LNJ\’(I\Q ) HZNJLNJwIQ )
= H o A'NR : H o A'NR

Ais C=0 AisC=0
O 0]
HoN._JL N HN L N
: N 4 T N 4
= H o) A_NR z H o) A"NR
Ais C=0 Ais C=0
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Q and QL are independently defined as NR4AR5, wherein
R5 is defined as herein and R4 is 10 chosen fromthe
wo edozowdzeg: R ~Rlo i\ / "Ji R10 n CO Rbo PAT/BA2006/001721

R6 RRo O0-~ --0- 0 219 WD 2007/ 048224
PCT/ CA2006/ 001721 Attorney Docket L80 294
0-—N-\—S—EF—N-\ o-\—\ ?/ N—N—N—N rl('\e)(Bﬂ)ci V@&DQQ@%WO
2007/ 048224 Pﬁl’{ C‘A2006/ 001721 Attor ney DOﬁlget No.
L80003294WD
O O
HaN A N/P HN A N/P
~ o A.N_R4 ~ 0 A.N.R4
Ais C=0 Ais C=0
O O
H2N\)LN N H2N\)LN N
: H : H
0 ANR4 O A'N'R4
TN T
N__ N _-
Ais C= Ais C=0
0 0
HZN\)LN Q 4 HzN\/U\N N 4
LH 0 AR H 0 AR
Ais C=0 AisC=
H O H O
/N\)LNJ\,(N NN J\WN
: R4 : N R4
Ph Ph
Ais C=0 AisC=0
O O
HoN A N H,N N
. R N R
~H 0o Ay LH o Ay
Ais C=0 Ai1sC=0
H O H O
= H o) AN,R : H o) A-N’R4
Ph \\\Ph
AisC=0 Ais C=
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TABLE 10 Q1-A1 O H 13200 NY,

RL HN'ANAQ R2HO S5 wherein R,
wW®B1907/0482BG, A, A

are as defin
i ndependent |y defined as OR',

NHR1oo 131 OBGn OB
R100, R2, R200, B,
ed herein; Q andP@UCAR®G6/001721

and R11 is chosen from

the following: RI1 Ro,,;- 0 ROxIL BoRetNSB000320aW0
|RUNLY) RO RI'U - U U -0- U = 1-U ZZ1 VO
2007/ 048224 Pgk/ CA2006/ 001721 Attor ney Do,giget No.
L80003294WD 1/ NI [/ O |S CF3
H O H O
/N\/”\N Q /N\/U\N N
: R4 : R4
= H o AN : H o ‘N
Ph Ph
Ais C=0 Ais C=0
H O H O
/N\)LNJ\“,N /N\)LNJ\'(N
: R* : R*
: H o A-N : H o AN
Ph Ph
Ais C=0 Ais C=0
H O H O
/N\)LNJYN? /N\)LNJ\WI\Q
: H R* : R*
= O A»N = H o A'N
Ais C=0 Ais C=0
H O o)
NN N H\/U\ J\KN?
4 : N R4 7T N R4
: H o) A'N' : H 0 ‘N
Ais C=0 Ais C=0
H O H O
N NQ N_X N
= H o A-N = H o A-N
Ais C=0 Ais C=0
H O H O
/N\)LNJ\WQ /N\)LNj\’(I\Q
: R4 : R4
P H O A.N bl H o A_N
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N-N N NN, N |

wW@Re0A0482244 R200 N~r NHR1oo0

T N S TABLE 11 222 WD 2007/ 048224
PCT/ CA2006/ 001721 Attorney Docket

No. L80003294WD
131 0 BOn

m BG

A A are as defined hereln = 5 Q angGhe ket No, 1800032040
raepentent Ty et et —aS—oS(Y,7 ", &
fromthefollﬂlg‘ing: R RoRoO nnRO I\le\Rio R6
N Rlo - O- 0-)
AisC=0 Ais C=0
H O H O
/N\/‘LN N /N\)LN N
: R4 : R4
= H O A_N- = H O A_N
Ais C= Ais C=0
H O H O
,NJLNJYQ NI J\NQ
H R4 7 H N R4
: H o A-N : H o AN
Ais C=0 AisC=0
H O H O
/N\)LNJ\H/N NN J\KN
: R4 TN R4
: H 0 A.N- z H 0O A'N'
I~ O~
Ais C=0 Ais C=0
H O H O
/N\./U\NJ\(N 4 /N\-/U\NJ\((N 4
= H o) A'N’R : H o A'N'R
Ais C=0 Ais C=0
H O H O
/N\.)LN/L(N 4 /N\)LNJ\I(N 4
: H o A'NR : H o A'N'R
Ais C=0 Ais C=0
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WO 200048288 ~ \

o-",)
Docket
I NN N NN
Mol ecul ar constructs for expr

PCT/CA2006/001721 At torney Docket Na.

223 WO 2007/ 048224 PCT/ CA2006/ 001721 Attorne
No. L80003294WDO R/ N SCF3 O / N-O O\ \

\ S Assays 11.PCT/CA2006/001721
ession 224 WD 2007/ 048224

5 81,8()&2 NN ). 480003294W0

SSTXHAP-BHRIRHNG—X-AP—cedi-rg—Ssequet
246- 497 cl onej,(%nto PGEX2T1 |vi a BarrHl and VA I The
pI asmd was t sformed into|E. coli DH5a 6r use in
-0t L W-V.¥ N : AD?2
(cIAP 1) " 3 V—T‘?PZ codi ng sequenc ]:ﬁ aci ds
251- 363/'\’:‘1/11‘% i Gex4T3 |vi a Banﬁ . The
pl asnid was Hréhsfhnmed into|E. coli DH5& for Ayge in
protein expression and purifijcati on. GST-H APL(chAP-2)
BIR 3: HI AP1 codf sequence |fromam no acid 6- 349,
cloned 10 into P 4T3 via BanHl and Xhol .
plasm d was transfesred into|E. coli DH5a for in
protei n expAds&i=h and purifijcati on. GSTAidCaRer BIR 2
Bl R3Ri ng: Xl AP codi ng sequenge from am' no aci ds 93-497
cl oned | ntep T1 via Bantil and aci ds
93- 497N\@rﬂe |edfromfull | en \D)L)ﬂ P?
Ais C= Ais C=0
H Q H QO
/N\_)LNJ\WIQ /N\.)LNJ\KQ
: H o ApN-R : H o ApNR
Ais C=0 Ais C=
H O H O
/N\:/U\NJ\(N ” /N\:/”\N/I\’(N 4
- H O A'N/ 2 H O A‘N'
Ais C=0 Ais C=0
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15 in pGex4t3, using the priners:

TTAATAGGATCCATCAACGCCTTTTATC and GCTGCATGIGIGTICAGAGG,
wagiong4eeaandard PCR condi tions. The PCR fragnmePtT/@ag006/001721

TA cloned into pCR-2.1 (invitrogen). Linker BIR 2 BIR

3Ring was subcloned into pGex4Tl by ndl L Xhol

di gestion. The plasm d was transfor néo‘ggﬁn?*éocé?t Nc°0|'?0003294wo

DH5a for use in protein e.f&é §§ on and purification.

20 Full -l ength human Xl AP, E a plasm d nunmber 23.

XI AP codi ng sequence amino acids "1-497 cloned into

GST fusion vector, PGEX4T1l via BanHl and Xho |

restriction sites. (a ,/gi f,t from Bob Kornel uk and

Pet er Li n). The pl aspink was transformed into E.

col i for us® iHNotein purification. 25

GST- X AP | i)\ﬁk‘ﬁp%’gré RIAP Iinker BIR 2 coding
sequence from a cids 93-497 cloned into pGex4T3
via BamH and Xhot. The plasmi d was transftessed=intio
E. coli DHsa for use l'r\n protei n expression and
purification. 30 12. Sydtfegi sg® fl uorescent probe
for FP assay A fluores@en fg«amide pr obe,

Frnoc- Al a- Val - Pr o- Ph W Bu) - Le ro-Ay(t-Bu)-Ay-0
H was prepared ugjag standard F hem stry on
2-chlorotrityl chloride resin (Int. J. Pept. Prot.
Res. 38:555-561, 1991). C eavage fromthe resin was
performed usi 9 j s ' hane
(DCM), whi ch chlain st iORI bl ocked. The
C-termnal 3p protegted carboxylic id was cqupled to
4' - (am nomet restkn (Mbl ec Abves, | 225 WO
Q06/ 001721 Attorney Docket| No.

2007/ 048224 PCT/
L80003294W0 A- 1351;9Eugene, Greg.) &3ing excess
di i sopropyl carbo u)rln\d HeDI O)| i n di NWHE or mami de
(DVF) at roonteﬁzberaiure and vvasd’buriéfied by [silica
gel chromat of ,
N-term nal Fpoc % ing grioup was renoved Using
piperidine(ZO%(Ll , i
ny

- , and p , Hby silijca gel
chr omat ogr ap 20% rrethanol [ nqu)Cl\/li 0.3% HOAg). 5

Finally, thejt-butyl chdi n protegtiVe grqups were
removed using 95% triNoroacetic acisd_gant aijni ng

2. 5% wat er apd 2. 5% OpT OpY GAnE. e—peptide
obt ai ned di spl ay%ﬁhggl e peak W,{,@ (>95% pure).
'13. Express|on &id purificat|i on recondi nant
proteins 10} A Recon‘de{fent Rr ot ei ns @SSi on
G utathione S-transferase (GST) tagged proteins were
expressed in i 2colil strains Mis-al pha. For
expression full length X AP, (i ndi vi/c!cfu\a/l or
conbi nat i ons| of )gl/,&gﬁ/Nﬁi’ o N2

'\(0 '\(0

NH, . NH, NH
’a/k/\© 511)J\/\Ej
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131 R donmi ns,

bacteria were cul tured overni ght at

cl AP- 1,

cl AP-2 and Livin transforned
37C in Luria

w@e@ri4828) nmedi um suppl enented with 50 ug/ M PET/CA2006/001721

anpicillin.

25 fold into fresh LB anpicillin sup

The overnight 15 culture was then dil uted

pl.enent ed nmedi a
AGOO ﬁ&ga?x_ﬁwtmdw@eszmwo

and bacteria [Were grgan up—to—AG66
with 1 mM i sopropyteb-t=thirogal-s ahoside |for 3
hours. Upon inductifpn, cells i fuged at 5000
RPM for 10 m put a e ewpved. |Each
pel |l et obtained from [ eived 10 m
of lysis buffe SCARLIV CH X A-N&C 1 nv
DIT, 1 nM PMSF, 2 ng/md ofc I'ygosyme,jj 20 10Q g/ )),
was i ncubat ed at C gent/l e shaki fter 20
m nutes of incubatio e cell suspe on was pl aced
at -80 C overni ght @ uRti negeded. 3 purtftigation
of reconbi nant protelnsiFor puyrificatli on/ of
reconbi nant pr ot ei%s, @ | PTG i ndyCe | lysate was
thawed 25 vartexed and en di srupted flash
freezing in Ifiquid trogen two time®@ W th vortexing
after each thaw Jhe<c s were disript further by
passi ng the extra?}t four Itinmes thr%augh, a]Bi 0-Neb Cel |
di sruptor device (asse®) set at 100NpsN with
Ni trogen gas.| The eXtract was clari®ied by
centrifugation at 45000 | RPM. i - 34 Beckman
rotor for 30| mnites| The resultizng slupe nat%nt was
then m xed w Lone- SeplyEr ose 30 beads
(Pharmaci a) per 500 m cell cllture fper 1000nd
culture for full %engthSXI AP)| for at 4cC.
Afterwards, {he beads e washed ti with 1X
Tris-Buffered Sal 1@e (TBS) Tp renmgye unbotund
proteins. The retakped proteins wer e%uted wijth 2
washes of 2 |ni 90 MM TRI'S pH taining 10 nmv
reduced gl ut at hi one. ~JHe %l utied prot &i wer e pool ed
and precipitated with &44/lijter of a m sul fate
and the resujting pgllet 35 rle-suspdhded i nto|an
appropriate puffer~As- udged by the{purified
proteins 226 WO 2007/048224 |PCT/ CA20(6/ 801721
At t or ney DocKet—No k856632940 Wer-gy-> % pure¢. The
protein concentratipn of puri|fied prjptei ns was
det erm ned fjrom tiie r%dforc met quée\(fﬁgtag pr ot ei ns
were expressled in thel&” Coli| strain iln £ coli AD494
cells usingja 5 peﬁg}/@\wvdz construgt Nthe—sol ubl e
protein fragtion wassfrepared as descyibed above. For
protein purilficatj t he supernat &gt was pur|fied by
affinity chrjomat og y using chel@QfPng-Sephprose
(Phar maci a) |char ged S Ni SO4 ac 0}5' to the
manuf act ur er’ i Mstructions| Purity of the el uted
protein was |>90% pQr,Q as determ nedy SDS- . The
protei n congentr afi9 f purified. pretei ns wa
determ ned flrom t he BnAdf ord] assay: 10
Q0 F 0 O
NI
a/sé S
_
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Bi ndi ng assay ' 14. Fluorescence pol arizati on-based
conpetition assay For all assays, the fluorescence and

w0 bwoneeence- pol ari zati on was eval uat ed usi ngP@EI/CAz®aM01721
Pol arion instrument with the excitation filter set at
485 nmand the enmission filter 15's
each assay, t tu Il_g&'b3294wo
was first estabH-ghgoy—tt+ation
protein in ofder t¥ produge a|lineag dgse- gesponse
signal when |i ncybat @ one | n t¥re o@ nce of the
fluorescent probe. USogest ab i shi ng gse

condi tions, the cOnpounds pot ency QJI@50) and

selectivity, |wa @s €S d in fhe pre e of |a fix
defi ned- anount 6&f protel r?‘aanmrescent
probe and a 10 p0|nt | ution Ofp t he

sel ect ed conpoun&@C)For each C500; rve, the assays

were run as fo “0 mel _8 ut ed donpound
in 50 MM MES buf er 6 5 me dde to a bl ack 96
wel | plate then 25 of bovine ergm al(bumi n

(BSA) at 0.5 nmg/m in 50 nNINES pH 6. 5.

Aut o-fl uorescence for each conpound was first assessed
by perform ng a reading of the conpound/ BSA sol ution
al one. Then 25 ul of the fluorescein probe diluted
into 50 mM 25 MES containing 0.05 ng/m BSA were added
and a reading to detect quenching of fluorescein
signal done. Finally 25 ul/well of the target or
control protein (GST- BIRs) diluted at the
appropriate concentration in 50 mM MES contai ni ng 0. 05
ng/ M BSA were added and the fluorescence

pol ari zati on evaluated. 30 15. Determ nation of |C50
and Inhibitory constants For each assay the relative
pol ari zati on-fl uorescence units were plotted agai nst
the final concentrations of conmpound and the | C50

cal cul ated using the Gad pad prismsoftware and/or
Canbridge soft. The ki value were derived fromthe

cal cul ated I C50 value as described above and
according to the equation described in

Ni kol ovska- Col eska, Z. 35 (2004) Anal Bi ochem 332,
261-273. 227 WD 2007/ 048224 PCT/ CA2006/ 001721

Attorney Docket No. L80003294WD ' 16. Caspase-3 ful
length XIAP, linker BIR2 or Linker- BIR2- 131113-RI NG
derepression assay In order to determne the relative
activity of the sel ected conpound agai nst Xl AP-Bir 2,
we 5 setup an in vitro assay where caspase-3 was

i nhi bited by GST fusion proteins of XIAP |inker-bir2,
XI AP Linker Bir2-Bir3-RING or full-length Xl AP.
Caspase 3 (0.125ul) and '12.25-34.25nM (fina
concentration) of GST-XI AP fusion protein (GST-Bir2,
GST- Bir2Bir3RING or full-length XIAP) were
co-incubated with serial dilutions of conpound
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(200uM 5pM . Caspase 3 activity was neasured by
overl ayi ng 25ul of a 0.4mM DEVD 10 AMC sol ution. Final
w0 e@chisaed vol une was 100ul . All dil utions wer ePCT/CA2006/001721
performed in caspase buffer (50mM Hepes pH 7 4, 100mv
NaCl, 10% sucrose, 1 nmM EDTA, 1omv| D |$}|ﬁ§3
(Stennicke, H R, and Sal vesen, LET@@?? cket 0303294WO
Bi ochem cal characteristics of caspase 3, -6, and
-8. J. Biol. Chem 272, 25TABLB®723) 15 The
fluorescent AMC rel eased fromthe caspase-3 hydrol ysis
of the substrate was neasyred in TECAN
spectrophot onet er atgBg0nm xdiltaﬁl on and 444nm
em ssion, after 115 mWN FepRAi on at room
tenperature. |1C50 val ue reé c | cul ated on a one or
two-site conpetition nodel u$ing GaphPad v4.0, using
the fluorescence val ues aft 15 mnutes of
i ncubation plotted agai nst (t e)ﬂ og 10 concentration of
conmpound. 20 The conpounds V\@ ch were tested in the
apopt osome assay and the Biniger | R2- Bir3/caspase-3
i nhi bition assay we REHN | C50s as
illustrated in Table 125 228 260% 048224
5 PCT/ CA2006/ 001721 Attorney Docket No. L80003294WD
TABLE 12 In vitro activitity of selected conpounds
whgéih Rt RIPARZS ROTIEIB AP BY, 6 N1 Rrdh4 8628 PR tein;
pol ari zati on (FP) assay Number L-Bir2-Bir3 Xiap
clAP-1 clAP-2 XIAP nMNMnM M1 ABCC 2ABBC
Q anBQ?S aE’e ifdegerBeAtlydefindd a8 NR*'R® Whetéin R? iSddsined a8 ﬂere$n &hd R*is
10 h tf1|| CndndC 12 CCBA 13 nd B nd nd
¢ Hﬁe’Bff?fB hRifolla%ingy nd nd nd 23 BB A B

R4
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ri d= Not determn ned;
B: 5100nM C_

Legend: FP assay : A: 55n
100nM 5 Legend:. Apoptosone ass

M
ay: A50.1

wOR0B0E226M C2: 1 M Results denonstrate that tPEI/CA2006/001721
sel ected conmpounds can inhibit the caspase-bl ocking

activity of XIAP in an apoptosone as
ef fective concentrationte ““bievc

\JU/UU|
fn hl lr\r‘l torrN/ari A

and report theKi ous—-AF
was cal culated from 10 t he d|5gr;3enent a f|L
probe capable to bind t

| AP"s using

O O

r3/domai n of \
a fluoresc

Cell -free ass
cel lul ar extr
S100 extract

ay 17. CaspaS@”de repressi on ass
acts (apoptosoqe) .15 100ug of 29

and 0. 25uM 2 @. “XI AP fusi o
arBRIME or

étﬁ%e&%@(e?ﬁé

ar Zatl on _assay.

H§8003294vvo
| On
hIS Ki

or escent
ari ous

ay using
3 cell
n protein

(XI AP- Bir3RI[NG, Xl AP-Li nke

full-length XITAP) were co-j hcubated with serila

di  uti ons of |conmpound (40 Caspases prlesent in
the extracts jwere activa edNoy addi ng 1nM dATP, 0.1
nv ALLN, 133d i ons),
and incubatijng at 37C for| 25 Wwtes. Al relactions
and dilutiong used S100 bu 0 MM 20 Pipes pH 7.0,
50mM KCI, 0.3mM EGTA pH MyCl 2 suppl erent ed
with 1/1000 |dilutions of” 2 /m Cytochalisin B, 2
ng/ M Chynot stat+n,—teupepri,” Pepstatin, —Ant] pai n
0.1 MPMSF, 1 MDTT). Fina yon vol ume was 30ul.
Caspase-3 actlivity was S py overl ayi ng 30ul of
a 0.4mM DEVD-|AMC sol uti ony= meleased AMC cl eaviage was
measured in d TECAN spect rof ter at 360nm
excitation and 444nm em sskQn a 229 WO

2007/ 048224 BCT/ CA2006/ 0817 Att or ney Dockel No.
L80003294W0 ki-neti-c—ecyeteNgt 1 hour—with—+ead ngs
taken every 5 m nutes. CaSoase ivity was
cal cul ated as; V of AMC fl M0 e/ sec. Casppse
de-repression by our conq@ ds was conpared to fully
activated extjract and actiyaed extract repressed by
the presence jof Xl AP f usi on ein. 5 18. Cel
Culture and Cell Death Ass&y Cell culturg

MDA- MD- 231 (breast) and SKO ovarian) cancer cells
were cultured in RPML1640N Tedi a suppl enented|wth 10%
FBS and 100 upnits/m - of ﬁ?ﬁlCl in and Stept pmycin.

10 13. Assays




Viability assays were done on a nunber of cells

i ncl udi ng MDA- MB-231, SKOV-3, H460, PC3, HCT-1 16,
wapah78¥e30 cells. Cells were seeded in 96 wel | PEI/aA2®6/001721

at a respective density of 5000 and 2000 ceIIs per

wel | and incubated at 37C in presenc f

24 hours. Sel ected conpou F‘ﬂ?m%y %oh&{oo&:?zmwo

medi a at various concentrati on rangl ng fromoO0.01 uM

up to 100 uM Diluted conpounds were added onto the

MDA- MB- 231 cell s. For ;heCND&| VBR26B1 SKOV3, H460,

PC3, HCT-1 16, and Ej{-lR ¢gpounds were
added either al one or [ regen 1-3 ng/m of
TRAIL. After 72 hours | uBar VI ability was

eval uated by MIT based assaysk | C50s of sel ect
conmpounds agai nst 20 MDA a(rﬂzG)$KO\/3 cell lines are
presented in Table 13: Tablel!13: 1C50s of sel ect
conmpounds agai nst MDA andpSKGEV3 [l lines Conpound
MDA SKOV3 EC50 ( nMr1&¢50 @A 2A3A 4A 5
A 6A 7TA 8A 9 A I0 AWl A 13 B 14 B
15 A 230 WD 2007/ 048224 RACT/ CA2006/ 001721 Attor ney
Docket No. L80003294V\D Conpound MDA SKOV3 EC50 (nM

5
CBO_(;n 6
whereln R(1 Nbo R]2 Ao JB B, n, BG, A, A' are as defined herein:

Q and Q' are independently defined as OR"", and R'" is chosen from the following:
R11

oM n ~ =\ R10
(A

o
—/R10




18 B 19 B 2
27 B 28 A 2
WQEAN4RT4 A 3
45 B 46 A 4
were tested
ranges:
Apopt osi s Ass
fromcul tured

0B
9 A
8 A
7 B

Aoocnoaco

21 B 22 A23 AA 24 A25 A 26 A
30 A 31 A32C 33C 34C 3BB
39 B 40B 41 B 42 C 43 ET/¢42(6/001721
The conpounds exenplified in Table 1

and found to have | C50s igo D&R
A <1
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One day,

treatnment, co

culture nmedia to a working stock con
of diluted conpo

and 100ul

of ned
npounds

i a.

and the plate was i nguhkate
%UCO2. Upon)r+NC

presence of 5

washed twi ce with 200ul\g

(TBS) buffer.

c

prior to the treatnent,
were plated in a white tissue culture
wW@bk@vme482e4 h 100ul

d we

fi{

10 000 cells

T

t 37"Cin
ANHRME pl at e

per well

treated 96 wel |
On the day of conppCmdA2006/001721
10 were diluted with cel

i\g&h&{”%&%}

r\%‘f La?qé?szmwo
eac we

was

| dOTRIS Buffered Saline
Cells were lyseéd with 50ul of Caspase

assay buffer ( 20mM 231 WQ 07/ 048224

PCT/ CA2006/ 001721 Attorney ket No. L80003294WO
Tris-HCl pH 7.4, 0.1% NP-40, g0. 1% Chaps, 1mM DTT, 0.1
nM EDTA, 0.1 nM PMSE, 2 ng/ni not statin,
Leupeptin, Pepstatlﬁ1H n_incubated at 4C
with shaking for 30ninggedH | 8f%aspase assay

buffer and 5ul of Ac-DEVD- AMC at 1 nmy/m were

to each wel |,

the plate shaken and i ncubated for

added
16h

whithein KC, RPh&R2aRBUME, B3 n,m,/BG eR 3¢ ofdVhs wefncdBasdined in a

TECAN spectrophotoneter at with the excitation and
em ssion filter set at 360nm and 444nm The percentage

Q ahd QA apapdedertiehily définedas S(@){,,WE%&& wR'i8 cﬁ@fmﬂfdrﬁﬂm feflowing:

tﬂl nor*l \M t

h f

the signal o e-pon-treated cells. ; 20.
Cel | ul ar bi ochem-stry: 10 A.Rﬁnfect!on of XIAP and
PARPlcaspase-Slcaspas tjen RP cell expressed
XI AP and PARA were done by qu bIottlng Cells
were plated [at+—300000—<cetEsiweH—+nra 60+ wells (6
wells plate dISh) The rfoxt VR cells wefe
treated with |sel ected con§ﬁg<§i%t the indicatped
concentr at i on—24—hours—t+ater=celHs—the+rypsi ni zed
cells, pelletled by cents dbatlon at 1800rpm jat 4C.
The resultlng pel |l et was '“:-d twice with| cold
TBS. The fingl washed peII cBI | ysed
with 250Ul Lys : .\.o.. % of a
prot ease i nhilbitor cocktal na)) placed at 4C for
25mn with gentle shaklng hs extract mas
centrifuged at 4C for OOOrpn1 Bot h t he
super natant gnd the pellet wﬁre Kept for westlern
blotting anallysis as descrjbed bel ow. Fromthe
supernatant, [the protein 0 t was eval uated and
about 20 50ug of protein /% ;onated ontp a 10%
SDS- PAGE. Pelil ets were she the lysis| buffer
and re-susperd 1 nto 50ul ot Camell1 buffer IX, boiled
and fractiongted on SDS- Upon el ectrophoresis
each gel was electro tra% ‘ cel | ul ose
menbrane at (-6 . peci fic
sites were bllocked for 1 ho mlk in
TBST (TBS contalnlng O 18 RT. For
protein i nmung ctionr=menfiranes were ilncubat ed
overnight wt nary anti bo ?es ralsed agai|nst Xl AP
cl one 48 obt gi ned from Bect cki son) or PARP
obt ai ned from Cel | si gnal 0
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caspase-3 or caspase-9 primary anti bodi es were
i ncubated at 4C with shaking at dilutions as follows:
weoaPoed20ne 80 (Bect on-Di cki nson) 1/ 2500 BOI/PARIB6/001721

(Cell Signal) ...... ... .. .. . ... 1/ 2500 Caspase
3 (Sigma) ... 294W0O
(Upstate) .. ——————— R : llq@%gg)gg@ﬁQQ%@oog
over ni ght i n¢cubatien—the~wefibranes—recetrvedt hree
washes of 15|mn in TBST tlhen were incubated for 1
hour at room|tenperaturefhy resence of 4§
secondary anti body 232 2007/ 048224
PCT/ CA2006/ 0QT72T Attt or ngy ’ No. L80003294WD
coupl ed wi th|[HRP-enzyne (dhem and diluted at 1/5
000. Upon ingubation eac dne were washed three
times with TBST and the iSmynoreacti ve bands |were
detected by addition of a | (ffisnescent QHhQLLﬂte ( ECL
kit Anmershan), and capture —-~a on a X-RAY film
for various tjime of expoz/ulﬂg/’ ve conpounds were
shown to inche 5 the cl eaavage “of PARP and XI|AP as
vel | as to transtecate— X -nto—an—insotubte
conmpartnent. |21. Hol | ow fi per | Hollow fijper in
vivo nodel wgre used to e in vivo efficacy
of selected |10 conpoundsyagai nst sel ected cell |ines
as single aggnt therapy o n ceqbi nation with
sel ected cytdtoxic agentl, sel ect ed| cel |
lines were cultured and tthe/Ti filled at @ cell
density of about 40, 000 d&TNs/flber At the day of
operation (day—4),three FivreTS—aT e rptant ed
sub- cut aneous| i nt o 28-35g 1 male mce. On day
5 mnice start{to receive jection via
I ntravenous or sub-cut aneR route of control| vehicle
or vehicle 15 LT d at the
appropriate concentration and/s 'njection of
cytotoxic agent via |ntrqu pal route. Upon 7
days of non-clonsecutive thgﬁtnents, the aninpls are
sacrificed, eactrfiber is noveq and the metabolic
viability of fthe remainingy ce determ ned py MIT
assay. Efficacy of the cafpgund define as the
di fference between the I rom t he
cell containing fiber take he vehicle 20
treated ani ma g imal treated wth
t he compound cgnpotmnid given in
conbi nation o Conbi nati on
anti - cancer therapy in viv p nude m ce feceived
2X10 HCT- 116 subdermal Iy ©n ght flank Dn day
26, 25 when tunors were 39€ ; Assi gned
to groups usihg a balanCé?%;iikfty

z

5 y

Assays

11. Molecular constructs for expression
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based on tunor size. At that time mtonmycin-C and
Conpound 23 treatnent was initated. Mtonycin-C was

waevrnseeered ip at 1 ng/ kg, Mnday through FrPOHZARWE/001721
two weeks. Conpound 23 was given iv at 1 or 5ng/kg

five tinmes per week for the durati onA%%% fockemo L80003294WO0

<J§?‘B§Alb %‘ﬁﬁéRlNﬁ’ RAP TB@RY SEdlE RE% al -4 didneg.jnto PGEX2T1

vn:sBeméld and AV L é'aelpia;rr&dlwas transiommfdfletotE |cnI| Bbi‘iblforalseonn protein
Ex ésgloﬂ‘atnﬂaﬂﬁﬁf&tlgn wi th increasing dose, with 5ng/kg

W ng superior anti-tunor effects conpared to the 1
ng/ kg dose. 23. Pharnacokinetic studies 233 WO

(Jéﬁ%?Aﬁgg&Rﬁ-@ﬁTé WQ@@’ &% é%guéﬁée‘#d?ﬂmﬁ’f&%@k 9. :363 cloned

el ect ed were di Sso
intedtGry4TSvia Bambil ang ﬁ{heb apiasyithivas tangiermsidiete E;ucoh DH5a for

usédh FFB’('&n @9%§sn5§hﬁ@p%ffc§ﬁ6nem route of administration,

i ncluding 1 ntravenous bolus, intravenous infusion,

oral and subcutaneous injection. 5 Al literature,
WNP‘#(CIAEPJQ Blﬁ@d-llﬂﬁﬁ %B&mé‘@&ﬁdeﬁéé Fr8MSangihd Sgdg‘ QB@ BH9, cloned
are hereby incorp reference. Fromt

intp &%Tﬁg'la Bamijjt |apd 3(@055’ Bp @qumlqawaQ Har@sformqdwg’,tgé-}1 coli DH5a for

usee pioteif eRprREsloMBAd puricafidie 1 nvention have been
descri bed herein for purposes of illustration, various

nodi fications 10 may be nade wi t hout deviating from
(J$'h-e||nt(§ﬂ BIHZ BIRBHﬁg) P@APTkoding sécﬁuéﬁﬁé o arﬁiﬁ@ @Ei@é 991497 cloned into

POEITANBBRNHT An0 S98f Ao B6% 85455 werscamelis fomy fepgth XIAP
in AGtemreeysuﬁgnmleqirmMas WAM@@GWAW%&

r
o yoBATS TR o ASREE, G oM SR e 1K et was
TARE60ed INFONHER-Q01 (ivitiogen). Llrﬂ@ BIR 2 BIR 3Ring was subcloned into pGex4T1
by BamHI/Xhol digestion. The plasmid was transformed into E. coli DH5a for use in

protein expression and purification.

Full-length human XIAP, Aegera plasmid number 23. XIAP coding sequence amino acids
1-497 cloned into GST fusion vector, PGEX4T1 via BamH1 and Xho | restriction sites. (a
gift from Bob Korneluk and Peter Liston). The plasmid was transformed into E. coli DH5a
for use in protein purification.

GST-XIAP linker BIR 2: XIAP linker BIR 2 coding sequence from amino acids 93-497
cloned into pGex4T3 via BamHI and Xhol. The plasmid was transformed into E. coli DH5a
for use in protein expression and purification.

12. Synthesis of fluorescent probe for FP assay

A fluorescent peptide probe, Fmoc-Ala-Val-Pro-Phe-Tyr(t-Bu)-Leu-Pro-Gly(t-Bu)-Gly-OH
was prepared using standard Fmoc chemistry on 2-chlorotrityl chloride resin (Int. J. Pept.
Prot. Res. 38:555-561, 1991). Cleavage from the resin was performed using 20% acetic
acid in dichloromehane (DCM), which left the side chain still blocked. The C-terminal

protected carboxylic acid was coupled to 4'-(aminomethy)fluorescein (Molecular Probes,
225



10

15

20

25

30

35

OB N RIHN1-U ~Zjy' NA-Q R HO10 1 or a salt

t hereof, wherein: riisOorl; 15 rnis 0, 1 or 2; pis
wa2@nr/028224 Yi sNH, CorS; A and A‘ ar e i ndependenr¢1//CA2006/001721

selected from 20 1) -CH2-,

-C(CH3)2 4) CH(C1C6aIkyI) 5)

ocK 80003294W0O
A-gi Jégxgprgge%gms F%% dﬁ%?p%;gyjlgaa}%lde ( h ormamide
(ZDMFO'a/( ot BinpeGatUE e I0GdOiLETiEd by Amca)geie:yirdmm@'apNOUO% methanol
. 0 o e = | kvl : P
AN PR Sl W SREPAI e 5l oo
DMF, and purified by silica gel chromatography (20% methanol in DCM, 0.5% HOAC).
Finally, the t-butyl side chain protective groups were removed using 95% trifluoroacetic

acid containing 2.5% water and 2.5% triisopropyl silane. The peptide obtained displayed
a single peak by HPLC (>95% pure).

13. Expression and purification of recombinant proteins

A. Recombinant Proteins expression

Glutathione S-transferase (GST) tagged proteins were expressed in Escherichia coli
strains DH5-alpha. For expression full length XIAP, individual or combinations of XIAP-
BIR domains, clAP-1, clAP-2 and Livin transformed bacteria were cultured overnight at
37°C in Luria Broth (LB) medium supplemented with 50 ug/mi of ampicillin. The overnight
culture was then diluted 25 fold into fresh LB ampicillin supplemented media and bacteria
were grown up to Agy = 0.6 then induced with 1 mM isopropyl-D-1-thiogalactopyranoside
for 3 hours. Upon induction, cells were centrifuged at 5000 RPM for 10 minutes and the
media was removed. Each pellet obtained from a 1 liter culture received 10 mi of lysis
buffer (50 mM Tris-HCI, 200 mM NaCl, 1 mM DTT, 1 mM PMSF, 2 mg/ml of lysosyme,
100 pg/ml)), was incubated at 4 °C with gentle shaking. After 20 minutes of incubation, the

cell suspension was placed at -80 °C overnight or until needed.

B. Purification of recombinant proteins

For purification of recombinant proteins, the IPTG-induced cell lysate was thawed
vortexed and then disrupted by flash freezing in liquid nitrogen two times with vortexing
after each thaw. The cells were disrupted further by passing the extract four times through
a Bio-Neb Cell disruptor device (Glas-col) set at 100 psi with Nitrogen gas. The extract
was clarified by centrifugation at 4C at 15000 RPM in a SS-34 Beckman rotor for 30
rinutes. The resulting supernatant was then mixed with 2 ml of glutathione-Sepharose
beads (Pharmacia) per 500 ml cell culture (per 1000ml culture for full length XIAP) for 1
hour at 4C. Afterwards, the beads were washed 3 times with 1X Tris-Buffered Saline
(TBS) to remove unbound proteins. The retained proteins were eluted with 2 washes of 2
ml of 50 mM TRIS pH 8.0 containing 10 mM reduced glutathione. The eluted proteins
were pooled and precipitated with 604g/liter of ammonium sulfate and the resulting pellet

re-suspended into an appropriate buffer. As judged by SDS-PAGE the purified proteins
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/-1 N"-,/ 3) Hor O y~~-NN 4) 0 H 10 X and X

are independently selected from 1) 0, NR 13,S, 0 2)
wW@2003p48820 O 15 4) H O.r' 5) ~t," Sz O CCI/CAB06/001721

or OSOi\ 7) H 20 L. is selected from 1) -Cl1-C10

al kyl -, 236 WD 2007/048224 PCT/ CAzoog/ttgrglygl N PEREY204w0

w RSBl Bite. §E0DATARIR ooy Sineh s watlierSrutéh rom he
Bradfiopchesmthiod, 7) -heteroaryl-, 8) -heterocyclyl-,

His-tag proteins were expressed in the E. Coli strain in E. coli AD494 cells using a
pet28ACPP32 construct. The soluble protein fraction was prepared as described above.
FFor protein purification, the supernatant was purified by affinity chromatography using
chelating-Sepharose (Pharmacia) charged with NiSO, according to the manufacturer’s
instructions. Purity of the eluted protein was >90% pure as determined by SDS-PAGE.
The protein concentration of purified proteins was determined from the Bradford assay.

Binding assay

14. Fluorescence polarization-based competition assay

For all assays, the fluorescence and fluorescence-polarization was evaluated using a
Tecan Polarion instrument with the excitation filter set at 485 nm and the emission filter
set at 535 nm. For each assay, the concentration of the target protein was first establish
by titration of the selected protein in order to produce a linear dose-response signal when
incubated alone in the presence of the fluorescent probe. Upon establishing these
conditions, the compounds potency (ICs) and selectivity, was assessed in the presence of
a fix defined- amount of target protein and fluorescent probe and a 10 point serial dilution
of the selected compounds. For each ICs, curve, the assays were run as followed: 25
ul/well of diluted compound in 50 mM MES buffer pH 6.5 were added into a black 96 well
plate then 25 ul/well of bovine serum albumin (BSA) at 0.5 mg/ml in 50 mM MES pH 6.5.
Auto-fluorescence for each compound was first assessed by performing a reading of the
compound/BSA solution alone. Then 25 ul of the fluorescein probe diluted into 50 mM
MES containing 0.05 mg/ml BSA were added and a reading to detect quenching of
fluorescein signal done. Finally 25 ul/well of the target or control protein (GST- BIRs)
diluted at the appropriate concentration in 50 mM MES containing 0.05 mg/m! BSA were
added and the fluorescence polarization evaluated.

15. Determination of IC;, and Inhibitory constants

For each assay the relative polarization-fluorescence units were plotted against the final
concentrations of compound and the ICs, calculated using the Grad pad prism software
and/or Cambridge soft. The ki value were derived from the calculated ICs, value as
described above and according to the equation described in Nikolovska-Coleska, Z.

(2004) Anal Biochem 332, 261-273.
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9) -Cl-C6 al kyl -(C2-C6 al kenyl) - Ci1-C6 al kyl-, 10)
-C -C6 alkyl-(C2-C4 al kynyl)-C1-C6 al kyl, 10 11)
wo a7 o224 kyl - (C3- C7 cycl oal kyl ) -Cl1-C6 al kyl , BQ)/CA2006/001721
-Cl- C6 al kyl - phenyl -C1-C6 al kyl, 13) -C1-C6
al kyl - bi phenyl - C1-C6 al kyl, 14) -Cl-C6
al kzl - heltoer ogtryl -C1-C6 al kyl, 15) - cflemenpgspt No. L80003294WO0
het er ocycl yl -C1-C6 al kyl, or 15 16) -Cl-C6
16a Clagpage-TfulClengtik XIAP, RhkeRBIR2 orinkerd BRRBBIRBRING derepression
,,sisggependently selected from 1) H or 2) Cl-C6 alkyl
““opfionally substituted with one or nore R6
In oudes tto Hetemhime théfbldﬂvaradtn@ aitee ssledted catmpemdedgialngt XIDP-Bir2, we

ﬁN@Aﬁ? in g&erg(e%%é% { lere é S(a%gRl?snm%lbltgg gyg;@'ggla%lwpro?ems of XIAP

|Inh@HbJE9r XIAPI hlngmBEII-BUB{RINGabt yull-liasgth p)d#\ﬁ’t e&aspa& @r (0.125ul) and

§4 ZW Lff?\% o&%c&ﬂ%? ut eog]si)ﬂNP(n) usbdp r% Sln ggsmrz GST-
Bl@Bl!féRlN@GmItfgtl leﬁ_hefh YD P)00a1e Ot BB 2ubaRedT WEA@06Y 0i0didas of compound

%E%e@%‘&g% Sl\%twf??wéal oa%?é\%d 549%?%X|ﬁ§g!', Fﬁfe?%h%nM DEVD-
AM,G/‘ spﬁmgn C@ndl reaetion, vollye was:ZO@aJ Al ljlutidns v@remdﬁmﬁﬂi in caspase
bufréC 50N Hepes pH Fa ook Nae) Oftok §0¥bse, 15M EDAYAY 1omM DTT, 0.1%
CHAPS (Stennicke, H.R., and Salvesen, G.S. (1997). Biochemical characteristics of
caspase-3, -6, -7, and -8. J. Biol. Chem. 272, 25719-25723)

The fluorescent AMC released from the caspase-3 hydrolysis of the substrate was
reasured in a TECAN spectrophotometer at 360nm excitation and 444nm emission, after
15 minutes of incubation at room temperature. IC50 values were calculated on a one or
two-site competition model using GraphPad v4.0, using the fluorescence values after 15
rninutes of incubation plotted against the log10 concentration of compound.

The compounds which were tested in the apoptosome assay and the linker- BIR2-
Bir3/caspase-3 inhibition assay were found to have ICs;s as illustrated in Table 12.
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10 9) <-heteroaryl, 10) 4-heterocyclyl, 11)

F- heterobicyclyl, 12) C(O-R', 13) 4-C(OOR', 15
wa20074482¢4Y) NRBRO, or 15) E-S(O 2-R', wher ei nPCTI€A2006/001721

al kyl, al kenyl, al kynyl, cycloal kyl, cycl oal kenyl is

optionally substituted with one or reFEg
substituents; and wherein the aryl, gg?rg?yo qeyft No- L80003294W0

cubst i1 $ABKE I e LG 2 B4R chleBds Bl U e

i sSChi#hal AApoptos@ne N2, 3) CElu@fesé¢ntdladktdtiph, (FPhassay
NuBeal kyIL-BirBBIG2- 06 al kXiapl , 7) C2-dlAPdl kynyl, SEIAP-2

C3-C7 cycl oalXaP, 30 9) C:MC7 cycl oal kemMl, 10) nM

aryl, 11) het gMoaryl 12) heterocyclyl, 13)

het er obi cycl ylA 35 14) ORB 238 2007/®48224 C

PCT/2CA2006/ 001X21 AitorneyB Docket| No. L&003294WD C

15) 3I5(O |, R7, 1) NR8RY, 17)BNR8S(Q) 2R', HS8) COR/, 5 A

19) (O CR7, B A nd nd
6 B A nd nd
7 B B nd nd
8 B A nd nd
11 C nd nd C
12 C C B A
13 nd B nd nd
14 nd B nd nd
15 nd nd nd nd
23 B B A B

nd= Not determined;
Legend: FP assay : A<5nM; B<100nM; C2100nM;
l_egend: Apoptosome assay: A<0.1uM; B<0.5uM; C21uM

Results demonstrate that the selected compounds can inhibit the caspase-blocking
activity of XIAP in an apoptosome assay (express in effective concentration to achieve
950% of activation and report the Ki to bind to various IAP’s. This Ki was calculated from
the displacement a fluorescent probe capable to bind to the bir3 domain of various IAP’s
using a fluorescent polarization assay.

Cell-free assay

17. Caspase de-repression assay using cellular extracts (apoptosome)

100ug of 293 cell S100 extract and 0.25uM-2uM of GST-XIAP fusion protein (XIAP-
Bir3RING, XIAP-Linker Bir2Bir3RING, or full-length XIAP) were co-incubated with serial
clilutions of compound (40uM-5pM). Caspases present in the extracts were activated by
adding 1mM dATP, 0.1mM ALLN, 133ug Cytochrome C (final concentrations), and
incubating at 37°C for 25 minutes. All reactions and dilutions used S100 buffer (50 mM
Pipes pH 7.0, 50mM KCI, 0.5mM EGTA pH 8.0, 2mM MgCI2 supplemented with 1/1000
dilutions of 2 mg/ml Cytochalisin B, 2 mg/ml Chymotstatin, Leupeptin, Pepstatin, Antipain ,
0.1M PMSF, 1M DTT). Final reaction volume was 30ul. Caspase-3 activity was measured
by overlaying 30ul of a 0.4mM DEVD-AMC solution. released AMC cleavage was
measured in a TECAN spectrophotometer at 360nm excitation and 444nm emission, on a
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20) CONR8R9, 21) S(O 2NRBR9 22) OC(OR7, 23) _
OC(O Y-R', 10 24) SC(OR7, or 25) NC(Y)NR8BR9, wherein
w0 ba7as824 het eroaryl, heterocyclyl, and het er p@i/Cxeiogh01721
is optionally substituted with one or rmre RlO

substituents 15 R7 is 1) H 2) haI oaI k

ket 80003294WO
0.5

kl@gléégy %/écg? oal wr wathﬂeaégg&%talé% |e¥%{y H’mnu)tg/ess)Cag%e agt)wty was
calredaged as W, of AACIjorésebrcadsrec| Chspaséd de-fepisstiohibyy@irydompounds
wekgorbEpR L o et i e Prahaod i presence of
XIAPKesign pratgikynyl , cycl oal kyl, cycl oal kenyl is

optionally substituted with one or nore R6

substituents; and wherein the aryl, heteroaryl,
|ﬂw§teHrQ!t!§u§eylhd GelidDeatkeAssays cyclyl is optionally
A%étﬂscfultb ted with one or nore R0 substituents; R8 and

are each i ndependently 35 1) H,£ 239 WO 2007/ 048224

MD@"M@&@@der%n)m SKOWVe? fievariBo)c karticeNaelld 8860 8@asMDIn RPMI1640

m&dh Q%rﬁ(rlnenté?j V\ﬂm 16@0 ?ég}éhd 106 LmE?mE%f B&ﬁﬁ@ HX and Steptomycin.

B. Assays

Viability assays were done on a number of cells including MDA-MB-231, SKOV-3, H460,
PC3, HCT-116, and SW480 cells. Cells were seeded in 96 well plates at a respective
density of 5000 and 2000 cells per well and incubated at 37°C in presence of 5% CO, for
24 hours. Selected compounds were diluted into the media at various concentration
ranging from 0.01 uM up to 100 uM. Diluted compounds were added onto the MDA-MB-
231 cells. For the MDA-MB-231 SKOV3, H460, PC3, HCT-116, and SW480 cells, the
compounds were added either alone or in presence of 1-3 ng/ml of TRAIL. After 72 hours
cellular viability was evaluated by MTT based assays. ICss of select compounds against
MDA and SKOV3 cell lines are presented in Table 13:

Table 13: ICsos of select compounds against MDA and SKOV3 cell lines
Compound MDA SKOV3
ECso (nM) ECso (NM)

A

> (O[> > (> (2> (> >>|> P>

olnleln 2 alee|N|o|jofa|w(inv] =
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5) C2-A4 al kynyl, 5 6) C3-C7 cycloal kyl, 7) C3-C7
cycl oal kenyl, 8) aryl, 9) heteroaryl, 10)

whedoeneyc! yl, 10 11) heterobicyclyl, 12) C(QQLUCA2(8D01721
C(OY-R', or 14) S(O 2-R11, wherein the alkyl,

g' Fiegﬁ' . alkynyl, cycloal'kyl, cycloalkeny) oS+ no. Lsooos2eawo
AT 1 SL I ,L UTTCU Vv

sEbsti tueﬁf’é‘;&gﬁ'g wher ei E iiiﬁé ryl, hetg Y s
het er oyebyH-and—Reter ugs"&'}'@ —Hs—eptr8ART Ly
subst i th—ene—or—org—RI0—sybstituents—or— R8
and ROHegether—wt+h-theni Igrogen teom-to—whi-ch—they
are bopded f'i m-a—fHve—si xBor sevep—nerbered
het er ogy-€eH c\>r Hrg—opti-onal 18 substiltutedwith onelor

2 o 20 B0 ic 1\ halog
nore R subs2 tuents; 20 RFO—s—1)—ha ogen—2)-NCO2,
3) CN, -25-4) ‘1-2(“13)(“1/1), 5)-C1-{C6 ; - C6
al keny}——%+) 285 CA—al-kynyl ,A8) C3-C7Z cycloal kyl 130
9) C3- , Ahal oal Kyl ~11)AQOR?, 2)
NR8R9, |13} &7 35114) CORF_ 240 WD 2007/ 048224
PCT/ CA2006/ 083721 At t orneyADocket [No. | 80003294WD

26 A

27 B

28 A

29 A

30 A

31 A

32 C

33 C

34 C

35 B B

36 A

37 A

38 A

39 B

40 B

41 B

42 C

43 B

44 B

45 B

46 A

47 B

The compounds exemplified in Table 1 were tested and found to have ICs,s in the
following ranges: A <100 nM; B <1000 nM; C>1000 nM.

19. Apoptosis Assay: Measurement of caspase-3 activity from cultured cells.

One day, prior to the treatment, 10 000 cells per well were plated in a white tissue culture
treated 96 well plate with 100ul of media. On the day of compound treatment, compounds
were diluted with cell culture media to a working stock concentration of 2X and 100ul of
diluted compound were added to each well and the plate was incubated for 5h at 37°C in
presence of 5%CO,. Upon incubation, the plate was washed twice with 200ul of cold TRIS

Buffered Saline (TBS) buffer. Celis were lysed with 50ul of Caspase assay buffer (20mM
231
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15) C(OOR7, 16) S(O,,,R7, 17) CONRSR9, 18)
S(O2NR8R9, 5 19) aryl, 20) heteroaryl, 21)

whedoeneyc! yl, or 22) heterobicyclyl, wherei nP€TI€A2006/001721
al kyl, al kenyl, al kynyl, cycloal kyl, and cycl oal kenyl
is optionally substituted 10 vvitho

Borg R6
TRREL bAYSIL i, R b balal i o APt SRRy ©
mgird IGhmoidtatin, 59u;&btﬁ7PegstﬁtnoaAMmay1) IhenﬂDIClmagdd at20C &jth shaking
foP rﬁirngf%%y%ul %f ng‘ﬁag[a %&X%J t%(dffe ﬁd 531%} AR %Eﬁfﬂfiw&l Mg/ml were

erein
aqg?élt@ﬁﬁﬂ'é‘ﬂ?“ th%p'éﬁshﬁh@ﬂ a@d @Q@M@d i@t é@h al IMC. Bmearnount of

m[@éé@ ARIC ﬁﬁg’ﬂéa%b'r‘éﬁtﬁa T@@Q«N"%}%&E{%ﬂ% ddifietd é(tl W|thI th? excitation and

het er oary het er ocycC et ero
Pf@ﬁfé'%ﬁ%ﬁﬂ Syt 3L3HONM QMW fhe percentage péCaanase 3 actmty was

kyl ,
5&%& ﬁcrizlé’diﬁ rllsori?]aﬁth’b% Ic;lﬁélﬁé'dl F’E'bhhye r@n t&a&%@%@k y

cycl oal kyl, 6) C3-C7 cycl oaI kenyl, 7) aryl, 35 8)
201 SlefluRR bidchedtidtry:

A. Detection of XIAP and PARP/Caspase-3/Caspase-9

Detection of cell expressed XIAP and PARP were done by western blotting. Cells were
plated at 300 000 cells/well in a 60 mm wells (6 wells plate dish). The next day the cells
were treated with selected compound at the indicated concentration. 24 hours later cells
the trypsinized cells, pelleted by centrifugation at 1800rpm at 4°C. The resulting pellet was
rinsed twice with cold TBS. The final washed pellet of cells was the lysed with 250ul Lysis
buffer (NP-40, glycerol, 1% of a protease inhibitor cocktail (Sigma)), placed at 4°C for
25min with gentle shaking. The cells extract was centrifuged at 4°C for 10min at 10
000rpm. Both the supernatant and the pellet were kept for western blotting analysis as
described below. From the supernatant, the protein content was evaluated and about
$0ug of protein was fractionated onto a 10% SDS-PAGE. Pellets were washed with the
lysis buffer and re-suspend into 50ul of Lamelli buffer 1X, boiled and fractionated on SDS-
PAGE. Upon electrophoresis each gel was electro-transferred onto a nitrocellulose
membrane at 0.6A for 2 hours. Membrane non-specific sites were blocked for 1 hours with
%% Skim milk in TBST (TBS containing 0.1% (v/v) Tween-20) at RT. For protein immuno-
detection, membranes were incubated overnight with primary antibodies raised against
XIAP clone 48 obtained from Becton-Dickison) or PARP: obtained from Cell signal or
caspase-3 or caspase-9 primary antibodies were incubated at 4°C with shaking at
dilutions as follows:

XIAP clone 80 (Becton-Dickinson).....1/2500

PARP (Cell Signal)......................... 1/2500
Caspase 3 (Sigma)............cccccevvn... 1/1500
Caspase 9 (Upstate)........................ 1/1000

Upon overnight incubation, the membranes received three washes of 15 min in TBST then

were incubated for 1 hour at room temperature in the presence of a secondary antibody
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WD 2007/ 048224 PCT/ CA2006/ 001721 Attorney Docket No.
L80003294WD 9) heterocyclyl, 10) heterobicyclyl, 11)
w@L@yoE224 12) C(OOR', 5 13) C(O NR8R9, 14)PCT/CA2006/001721

S(O,-R", or 15) C(=Y)NR8R9, wherein the alkyl,

al kenyl, al kynyl, cycloal kyl, cycl oal Iﬁgrﬂgy%éciet No. L80003294WO0

. |
(,ogﬁlggﬁplﬁuﬁrﬁfﬂn{}“(f m@%@%ﬁt nd’ Hﬂ?utgd’ aﬂw UPon incubation each
mmbr@n@c\y@‘eywasmddthma h@eerwﬂhl E@STyandl ﬁledptrmtmmeeacyve bands were

de?étge% by B4 bi Iu seéntggfr)]& ﬂ%éﬁ&?khte%ﬁgﬁ apd Risture of signal

are eac epende
Ongd R&RAYdelfgr var@uaﬁmmﬂemoeur@oﬁ«bﬁl\ﬁae@nnnpundsﬁ mese shown to induce

thé"e&(?d\laﬁé! Cofl PARPnQn@rXIﬂPhg ‘Wéﬂ%&ﬁ? tYAnslrdé: gnto an insoluble

prodrug; or the conmpound of Fornu a eIe
COPEMERt-abl e | abel or an affinity tag. 20 2. The
corrpound according to claim1, is a salt. 3. The

ound, accord| ng to claiml1, is a pharmaceutically

‘" nﬁﬂ!" dihes mod 4. The conpound according to claim

Ho1|owl nbd\vhincmva h%dél wefe used B 8BRS @Qﬁw ‘éﬁl&gc} Qf selected
and A are both CH2

‘OEBWB% aga'aétc%?'%?tﬁ% el ipesam single ROGH; @hra&YandmA@onatr"@tlon with
seleetd @’&Sﬂ)xnc 3fents. A 9P QbRBted 2eR GfidH WaretRitGrledidmd the ﬁfﬁer filled at

0TI g i e
implaRiEA0subBdutéhdds iRoBE8-3RYL NW/NABD-Nmale mice. On day 5, mice start to
receive daily injection via Intravenous or sub-cutaneous route of control vehicle or vehicle
containing the selected compound at the appropriate concentration and/or injection of
cytotoxic agent via intra-peritoneal route. Upon 7 days of non-consecutive treatments, the
animals are sacrificed, each fiber is removed and the metabolic viability of the remaining
cells determined by MTT assay. Efficacy of the compound is define as the difference
between the MTT values ontained from the cell containing fiber taken from the vehicle-
treated animal and the from the animal treated with the compound alone or the compound
given in combination of the cytotoxic agent

22. Combination anti-cancer therapy in vivo

Female nude mice received 2X10 HCT-116 subdermally on the right flank. On day 26,
when tumors were ~90mm, animals were assigned to groups using a balanced design
based on tumor size. At that time mitomycin-C and Compound 23 treatment was initated.
Mitomycin-C was administered ip at 1mg/kg, Monday through Friday for two weeks.
Compound 23 was given iv at 1 or 5mg/kg five times per week for the duration of the
experiment. Tumor measurements were taken twice weekly. As illustrated in Figure 1,
compound 23 showed an increasing anti-tumor effect in combination with mitomycin-C
with increasing dose, with 5mg/kg showing superior anti-tumor effects compared to the
1mg/kg dose.

23. Pharmacokinetic studies
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R2 HO Q 1l1la wherein BG B, Bl, Q Ql, R, R100, R2

and R200 are as defined in claiml1l. 5 8. A conpound,
wa@ewondizeg to claiml1l, of Fornula 1 b: QL 0 OPGI/BROD6MD1721

A-f N.\NHR 00 Bl 0 BG OB R1HNI - ANN R2 H O Q O 1b

10 wherein BG B, B, Q Ql R1, R10Q om 9 g o
:é’}?ctgc? E!irﬂ Sgur{cf\%hvxl?éé Id@s O;? m%gg%i ﬁg aw[o%rllaﬂ?/ %ﬂcl%ggdzg;‘\‘/\gn at
varioQs dases usmgpditierdnt rauteaf admgwlsttmtlcm,amaimdlng intravémioa$ b8IGs,

mfé enguih infdsion, Bral ﬁngéxlcgi%{eﬂaggwf%ﬁ%ound’ according to

aiml, in whic 2007/ 048224
PCT/ CA2006/ 001721 Attorney Docket No. L80003294W O

5 AINlter%\Jrgl Cjpa1gnts Wu%hé?%ﬁ%w ﬁﬁgfgﬂr@ ditdd B refl Qr’e'ﬂe?x?bg nﬁboiporated

A co oun accor ing to
|JYd’Pf%'F%Ia|f. Rl H-N2 O NH

FFrom the foregoing, it will be appreciated that, although specific embodiments of the
invention have been described herein for purposes of illustration, various modifications

10 may be made without deviating from the spirit and scope of the invention. Accordingly, the
invention is not limited except as by the appended claims.
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HOBRIWOONO ~~NHO B -NHN R200 N- HN Q O Al

QL 5 if wherein A, A, B, Bl, Q Ql, Rl, R100, R2
w@om7R2204 are as defined in claiml. 14. A cop@DUAZN0G6/001721

according to claiml1, of Formula 1g: RIL HN2 OZR NH

R 00 0 ON-BO 61-NH O R200 NN~AQ

1g wherein AL A, B, Bl, Q Ql, Ri, AF&W%%‘M%%“WO

are as defined in claim1. '15. The conpound,

according to claim1, in wiLAME and X are

i ndependently selected from1l5 1) O NH, 244 WO

2007/ 048224 PCT/ CA2006/ 001721 Attorney Docket No.
Wwésape3294wW0 0 2) '-"-/,

1. An isomer, enantiomer, diastereoisomer or tautomer of a compound represented
by Formula I:
200
Qt-Al 0 H R
Bt ©
I
(BG)n

|
o B
R1HN\)J\NJ\rrN
Z H A’Q
R? 0
i

or a salt thereof,
wherein:
nisOor1;

mis 0, 1or2;
pis1or2;
YisNH,OorS;

A and A' are independently selected from
1) —CHo—,
2) —CH.CH,-,
3) =C(CHs)~,
4) —-CH(C,—C; alkyl)—,
5) —CH(C;—C; cycloalkyl)—,
6) —C5;—C; cycloalkyl—,
7) —CH(C,—C;s alkyl-C5—C; cycloalkyl)-, or
8)-C(0) —;
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0 3) A O 49 HO 5 S OO 56) or '"~go 7) H

'16. The conpound, according to claim15, in which X
w@na7X¥i822¢ e i ndependently selected from 10 ll)C"ﬂCAQJ)06/001721

2) "--k7, 03)\ Oor O N--/ 4) HO 15 '17. The

conmpound, according to clai gnrlﬁl |12 \Ah(‘r(lﬁéehy %l@d&%ng‘mo
B%%r%ﬁeﬁ@detpghg?rgﬂy%%y%)ﬁls sel ected from 245 WO

2007/ 048224 PCT/ CA2006/ 001721 Attorney Docket No.
B 880003294V\D 1) -C -C o alkyl-, 2) -C2-C4 al kynyl -,
-phenyl -, 4) -biphenyl-, 55) -Cl1 -C6 alkyl-(C2-C4
al }pR'-@r- C6 al kyl ,

BGis
AL
O

L
3 M ~

, or
o)

YHW)LH;%

4) o

10
X and X' are independently selected from
1) O, NR"™, S,
O

) N -

o)

et
A I

15 4)

20 L is selected from:
1 ) —C1-C10 aIkyI—,

236



10

15

20

25

30

6) -C,-C6 al kyl -phenyl-C,-C6 alkyl, 7) -Cl-C6
al kyl - bi phenyl -C,-C6 al kyl, or 8) -Cl-C6

w@bkdogh4s2LC, - C6 al kyl . 10 119. The conpound, ackPOr/GARY6/001721
toclaim18, in which L is selected from 1) -C -C/o0

al kyl -, 2) -phenyl-, 3) -biphenyl
5 5) -CH2-phenyl - CHQttc?rn (B_%ke(t% &%003294W0

al kynyl) - - 1 -
-Cl—é)ﬁp)bﬁg%‘leh&m-, or 7) -Cl-C6 al kyl - oc c6 al kyl .

20. 3Thez-c©4rm10}mlyd according to claim19, in which L

2 The conpound, according to clai m 20,
|n \ﬁﬂ%lgﬁCr’ aj{‘}y'lnteger of 1, 2, 3, 4, 5 6, 7, 25

or &)—aﬁenyA- corrpound according to claim1, of Fornula
246 V\D 2007/ 048224 PCT/ CA2006/ 001721 Attorney
Docl?é ORBY80003294W0 Q A O N -~- NH R2 H R10oN O
X- B7)—hetgfoarfH| - X1 H R200 HN O Al QL 1h wherein B,
iB#c gh%%ichclylg,l’ R1, R100, R2 and R200 are as defi ned
9) —C4-Cs alkyl-{C,-Cs alkenyl)}- C4-Cs alkyl—,

10) —C;-Cg alkyl-(C—C4 alkynyl}-C,-Cg alkyl,
11) —C4-Cs alkyl—<C3-C; cycloalkyl}-C4-Cs alkyl,
12) —C,-Cg alkyl-phenyl-C,-Cg alkyl,

13) —C4-Cg alkyl-biphenyl-C,-Cg alkyl,

14) —C,-Cg alkyl-heteroaryl-C,-Cg alkyl,

15) —C+-Cg alkyl heterocyclyl-C4-Cs alkyl, or
16) —C4-C; alkyl-O-C,-Cg alkyl;

R', R', R? and R? are independently selected from:
1)H, or

2) C,—Cs alkyl optionally substituted with one or more R® substituents;

Q and Q' are each independently
1) NR*R?,
2) OR", or
3) S(O).R"; or

Q and Q' are each independently

O/p
wherein G is a 5, 6 or 7 membered ring which optionally incorporates one or more

heteroatoms chosen from S, N or O, the ring being optionally substituted with one or more
R'? substituents;
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5 23. A conpound,

according to claim1,

of Formul a 1i:

Q AO N// H NR RIOOND 1/ ONR1 Bl-X4 H R0

wORN7/0828  1i

QL 10 wherein B, Bl, X, X1, Q FEIT/CR1006/001721

R100, R2 and R200 are as d_efi ned in clai ml. 24 15 A
1) H,
2) haloalkyl,
3) «C4—Cs alkyl,

wherein the alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl is optionally substituted with

4) «~C,-Cg alkenyl,

5) «—C,-C, alkynyl,

6) —C3~C; cycloalkyl,
7) «C;-C; cycloalkenyl,
8) «aryl,

9) «heteroaryl,

10) —heterocyclyl,
11) «heterobicyclyl,
12) —C(0)-R"",

13) —C(O)O-R"",

14) —C(=Y)NR®R?®, or
15) —S(0)-R",

one or more R® substituents; and wherein the aryl, heteroaryl, heterocyclyl, and
heterobicyclyl is optionally substituted with one or more R'® substituents;

R®is

1) halogen,

2) NO,,

3) CN,

4) haloalkyl,

5) C1—Cs alkyl,

6) C,-C; alkenyl,

7) C,-C,4 alkynyl,

8) C5;—C; cycloalkyl,
9) C5-C; cycloalkenyl,
10) arvt,

11) heteroaryl,

12) heterocyclyl,
13) heterobicyclyl,
14) OR’,
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247 WD 2007/ 048224 PCT/ CA2006/ 001721 Attorney Docket
No. L80003294WD wherein B, B', X, X1, Q Ql, R, R100,
WOR200a04828200 are as defined in claiml. 25. APCT/CA2006/001721
conpound according to claiml1, of Formula 1k: QA O
NR2 X-B1ONR H(CI-C8 alkyl) H
Bl éf g) NN OA 5Q 1k \Aheré}t?f"%’%"ékemﬂ L80Q03294WO0
)S 00, R2 and R200 are as defined in claim
1 1) RR®RA conpound, according to claim1, of Fornula

0ONH O N-~-N HR2 BI-X X-B R200 HN
1&?”'2%@’)2 Al QL 11 15 wherein B, Bl, X, X1, Q

Ql, 1B) COREPO0, R2 and R200 are as defined in claiml.
19) C(O)OR/,
20) CONR®R?,
21) S(O),NR®R®
22) OC(O)R’,
23) OC(0)Y-R",
24) SC(O)R’, or
25) NC(Y)NR®R?,
wherein the aryl, heteroaryl, heterocyclyl, and heterobicyclyl is optionally substituted with
one or more R'® substituents;

R’ is

1) H,

2) haloalkyl,

3) C1—Cs alkyl,

4) C,-C; alkenyi,

5) C,-C4 alkynyl,

6) C;—C- cycloalkyl,

7) C3-C7 cycloalkenyt,

8) aryi,

9) heteroaryl,

10) heterocyclyl,

11) heterobicyclyl,

12) R® R°NC(=Y), or

13) C;4-Cg alkyl-C,-C, alkenyl, or

14) C;-Cs alkyl-C,-C, alkynyl,
wherein the alkyi, alkenyl, alkynyl, cycloalkyl, cycloalkenyl is optionally substituted with
one or more R® substituents; and wherein the aryl, heteroaryl, heterocyclyl, and
heterobicyclyl is optionélly substituted with one or more R'° substituents;

R® and R® are each independently
1) H,
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27. A conpound, according to claim1, of Formula 1 m
248 WD 2007/ 048224 PCT/ CA2006/ 001721 Attorney Docket

WOR007082003294W0 O A OH C-NR2 X B rNRL , (BIF/CA2006/001721

alkyl) (Cl1-C6 aly)-ORICONH OB1_ X1 R200 NHN O
1, Q1 1Im wherein B, Bl, X X1, Q

Rl! ),
and R200 fre as defined in claim1. QéftOZ%e.yDﬂl‘?%g%o' (Boooaz0awo
com?é[lﬁ'&a Kdccor di ng to claiml, in which RL and R100

are3lym‘rcﬁca|k)®6 al kyl. 29. The conpound, according to
cl algw 2: ich RL and R10 are both CH3. 30. The
corrp Gt aﬁ@@éﬂrdlngto claiml1, in which R2 and R200

ared)ojzkc4elky€iﬁ al kyl. 10 31. The conpound, according

Whl ch R2 and R200 are both CH3. 32.
The%eg%'g% ?‘Y&' Icor ding to claim1, in which Qand Q1

are7bm3#C7NRdIE’5lkewuer ein R4 and R5 are as defined in

cI ai 15 33. The conpound, according to claim 32,
9111 A and Al are both GO R4 is H and R5 is

sel éx)hetzbrdiaryim 1) hal oal kyl, 20 2) <-Cl1-C6 al kyl, 3)

- C2- e , 4) -C2-C4 al kynyl, 5) E-C3-C7
cycl@gf‘g{?ﬁ&&& - C3- C7 cycl oal kenyl

11) heterobicyclyl,

12) C(O)R",

13) C(O)Y-R", or

14) S(O),-R"",
wherein the alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl is optionally substituted with
one or more R® substituents; and wherein the aryl, heteroaryl, heterocyciyl, and
heterobicyclyl is optionally substituted with one or more R'® substituents;

or R® and R? together with the nitrogen atom to which they are bonded form a five, six or

seven membered heterocyclic ring optionally substituted with one or more R® substituents;

R"is
1) halogen,
2) NO,,
3) CN,
4) B(OR™)OR™),
5) C,-Cs alkyl,
6) C,-Cs alkenyl,
7) C,-C, alkynyl,
8) C;-C; cycloalkyl,
9) C;-C; cycloalkenyl,
10) haloalkyl,
11) OR’,
12) NRER®,
13) SR’,
14) COR’,
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25 7) aryl, 8) . -heteroaryl, 9) -heterocyclyl, or 249
WO 2007/ 048224 PCT/ CA2006/ 001721 Attorney Docket No.
wo DoV 10) F-heterobicyclyl, wherein theCECKk06/001721
al kenyl , al kynyl, cycl oal kyl, cycl oal kenyl is
optionally substituted with one or re
substps) ﬁ,ﬁ and wherein the aryl, g&r'éeryﬁqu,m' L80003294W0
het & b@% ;, and heterobicyclyl is optionally
subsie) spope’WwW th one or nmore R10 substituents; 5
wher e gafd R10 are as defined in claiml . 34. The
conﬂgbjﬁaﬁﬁg cording to claim33, in which R4 is H and
R5 i18) HOMNRER®from 1) 4-C3-C7 cycloal kyl, 2)

E- Cg-gﬁﬁ Eycl oal kenyl, 10 3) *-aryl, 4) +-heteroaryl,
5) F-h8P&rocyclyl, or 6) -heterobicyclyl. 15 35. The
conp20) hetteraaeylor ding to claim 34, in which R4 is H and

R5 i ryl. 36, The conpound, according to claim 35,
in \ﬁji)ﬁﬁt\ék?fyfﬂgl’ﬂand R5 is 37. The conpound, according
t o d2xheteigbigyalylyhi ch A and A' are both C=0 and Q and

. r ) C . .
wiEFe theot; ket 2, S, SR TRAHARep KAl Substiuted
witRSonerar necre IR ispbigdpesrdent |y 25 1) H, 2) hal oal kyl, 3)

4-Cl-C6 al kyl, 4) 4-C2-C6 alkenyl, 5) 4-C2-C4
al kynyl, 30 6) <-C3-C7 cycloal kyl, 250 WO 2007/ 048224
R'PET/ CA2006/ 001721 Attorney Docket No. L80003294WO

1) haloalkyl,

2) C1—C; alkyl,

3) C-Cq¢ alkenyl,

4) C,-C,4 alkynyl,

5) C;—C; cycloalkyl,

6) C;-C; cycloalkenyl,

7) aryl,

8) heteroaryl,

9) heterocyclyl, or

10) heterobicyclyl,
wherein the alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl is optionally substituted with
one or more R® substituents; and wherein the aryl, heteroaryl, heterocyclyl, and
heterobicyclyl is optionally substituted with one or more R'° substituents;

R is
1) haloalkyt,
2) C1—C; alkyl,
3) C,-C¢ alkenyl,
4) C,-C, alkynyl,
5) C3—C; cycloaikyl,
6) Cs-C; cycloalkenyl,
7) aryl,
8) heteroaryl,
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7) F-C3-C7 cycl oal kenyl, 8) .-aryl, 9) *-heteroaryl,

10) 4-heterocyclyl, 5 11) -heterobicyclyl, 12)
wo2@(I2R, 13) *-C(O O R', 13) 4-C(=Y)NRSBRO, POT/CA1M§/001721

-S(O) 2-R11, 10 wherein the al kyl, al kenyl, alkynyl,

cycl oal kyl, cycl oal kenyl is optionally substjtute

with one or nore R6 substituents; aﬁgmo\ﬂ %Fﬂﬁf’h@mo”g‘two

aryl) hﬁ@f%%’ﬁ'é{{nil , heterocyclyl, and heterobicyclyl is

opt i1onRéteyobsdybigh, i tuted with one or nore R10

SUbStHDki@gkﬁ; wherein Y, R6, R8, R9, R10 and Rl1l are

as déd in claiml. 15 39. The conpound, according

to daCceOgBR'in which R4 and R5 are independently

sel é%&?g?g'%ﬁbl) H 2) C1-C6 alkyl, 3) C(O-R', 20

4) E- > or 5) -S(02-R', wherein the alkyl is

subsi4) s(@RreRW drh an R6 substituent; wherein R6, and

R' af, LS siptied in claiml1l. 25 40. The compound,

accglrszpﬁé)gﬁﬂél’ai m39, inwhich Ré is 1) H 2)
whege) tHeldlkyl, Akery], Q@R cyctmalkyk pyBiaBiehyiRS optiorallB Sutiiituted with

- : : r i's

ong 5 Ry RESUpHER: o Whgi (e ko, RGN oo |
hetdrabioychdjs optionsllyctubstituted with)onkl,or BBre R'Fsubsitiems; 251

WD 2007/ 048224 PCT/ CA2006/ 001721

R and R are each independently
1) H, or
2) C4-Cq alkyl; or
R' and R are combined to form a heterocyclic ring or a heterobicyclyl ring;

or a prodrug; or the compound of Formula | is labeled with a detectable label or an affinity

tag.

2. The compound, according to claim 1, is a salt.

3. The compound, according to claim 1, is a pharmaceutically acceptable salt.
4, The compound, according to claim 1, in which n is 1.

5. The compound, according to claim 1, in which A and A' are both CH,.

6. The compound, according to claim 1, in which A and A’ are both C=0.

7. A compound, according to claim 1, of Formula 1a:
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Attorney Docket No. L80003294WO 3) <-C(OOR', or 4)

<-S(02-R'; and R5 is wherein R' is as defined in
w@b@io¥s24 5 42. The conpound, according to clBCTCAAN06/001721

in which R is 1) haloalkyl, 2) d-C6 al kyl, 3)

C2-C6 al kenyl, 10 4) C2-C4 al kynyl, 5) aryl

heteroaryl, 7) heterocyclyl, or %1)0 ﬁ@%’%‘?y&%ﬁck‘i@%’ylﬁoo%gg“wo

wherein the alkyl, alikgnyl O aky®yl” is optionally

substituted with one or NRRtot uents; and

wherein the aryl, heter{oa yl‘ hgt er ocycl yl, and

het erobi cyclyl is optionall yB1 substituted with one or

nore R10 substituents; wher |n R6 and R10 are as

defined in claim1. 20 43. conmpound, according to

claim42, in which R11 is 1) haloal kyl, 2) Cl1-C6

al kyl, 3) aryl, 4) heter@aryl,(o 25 5)
het er ocycl yl, wher GRMN% Ni§ optionally
substituted with one or % sub3%t@tuents; and
wherein the aryl, heteﬁoaryl and heterocyclyl is
substituted with one R10 subdaituent; wherein R6 and
R10 are as defined in claim1l. 30 44. The conpound,
according to claima43, in which Rl is 1) haloal kyl,
wheyeiCBACS, 8 19 QoR'i RialR%and R3S tare as defingdtimclgimelor t wo
R6 substituents, or 3) phenyl optionally substituted

with one RLO substituent; 252 WD 2007/ 048224
8. pCT/ACegnp@/ndoaceeiding to claim 1, of Formula 1b:

O 200
Q! 1 H R
NJ\‘/ Y NHR'®
gt ©

|
BG

|
o B
R1HN\/ILNJ\,rN
R H o @
0
1b

wherein BG, B, B', Q, Q', R, R R? and R?® are as defined in claim 1.

10

9. The compound, according to claim 1, in which B and B" are both C;-C, alkyl.
15 10. The compound, according to claim 1, in which BG is —X-L-X"-.
0]

A

1. The compound, according to claim 1, in which BG is H H
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Attorney Docket No. L80003294WO wherein the R6 and

the RLO substituents are as defined in claim1. 45.
wab@7oepound, according to claim 38, in whi chP@RECA006/001721

1) halogen, 5 2) N2, 3) CN, 4) aryl, 5) heteroaryl,

6) heterocyclyl, 10 7) heterobicycl

SR, or 10) NRSR9, wherein the aryl X“‘?‘i’éet)é?%ﬁ Do L8)0003294W0

het erocycl yl, and heterobicyclyl is optionall “,
substituted with 15 one or nore RLO su sty aengs;

R7 d I[Fim 1.
2R ol e Saa B T S Lol
is 1) halogen, 20 2) aryl, or 3) NR8R9, wherein the
13ary

SUbft‘fqrﬁ%oﬁ{nhogc ra{n %b%'lnthé?ﬁlorm% fogseRig defined in

claim1l. 25 47. The conpound, accorrfing to claim 46,
in which R6 is 1) hal ogen, 2) pheN§I ,0r 3) NR8R9,

wherein the phenyl is optionally su tuted with one
R10 substituent; 30 wherein R8 agel\RO are as defined

inclaiml. 48. The conpound, accordNHg to clai m 38,
in which R8 and RO arje each |mde®ﬁ%n{%y 1) H 2)
hal oal kyl, 35 3)REINCE @l kyl 243 07/ 048224
PCT/ CA2006/ 001721 ¥4  B™NH N

(D

R200 IN B
H N;:l Q
o)

A1
\Q1

5 1f
wherein A, A', B, B', Q, Q'", R', R'®, R? and R? are as defined in claim 1.

14. A compound, according to claim 1, of Formula 1g:

A1

10 19
wherein A, A, B, B', Q, Q", R', R', R? and R?® are as defined in claim 1.

185. The compound, according to claim 1, in which X and X' are independently selected
from
15 1) O, NH,
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Attorney Docket No. L80003294WO 4) C2-C6 al kenyl, 5)

C2-A al kynyl, 6) C3-C7 cycloal kyl, or 7) C3-C7
weyshoekenyl, 5 wherein the al kyl, al kenyl, aP&yaxbo6/001721

cycl oal kyl, cycl oal kenyl is optionally substituted

with one or nore R6 substituents; rei

subst it ue&t s are as defined in clai % °me gaoc%iijq_soooe,z%wo

corrpoun according to claim48, in whi ch R8 and R9

are ea;?:Zf pendently 10 1) H, or 2) d-C6 al kyl,

wher2 al kyl is optionally substituted with an
aryl . 500 The conpound, according to claim38, in
whi ch is% 15 1) halogen, 2) NO2, 3) CN, 4)

hal I yI ol 5), OR, 20 6) NR8R9, or 7) SR7; wherein

, and RS are as defined in claim1. 51. The
corrpo;g\ ccording to claimb50, in which R is 25 1)
hal og F} OCl1-C6 al kyl. 52. The compound,
accandi ngl to*claiml, A and A' are both CH2, then Q
and QL are |ndependently selected from 254 WO
2007/°048%24 PCT/ CA2006/ 001721 Attor ney Docket No.

L80003,39§W)H;FFH2N/ | / OO\ FO=S iNI N, I \iN
YL

).1’7./ ;"ror

v N

16. The compound, according to claim 15, in which X and X' are independently
selected from:
1) O,

O

17. The compound, according to claim 16, in which both X and X" are O, " o ,
o 0]

EE NS
o a,or N

18. The compound, according to claim 1, L is selected from:
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OO0 O-OSOVO O=SN\VININVINV \y~/ OHNHN O
\' 1 000Ozl~ NiINiININF FFO0% 0F Q OSiN\

w0 doov/o48%24  and 5 53. An isomer, enantiomer, PCT/CA2006/001721
di astereoi soner or tautomer of a conpound represented
b Forrrul al: Al 0 HR200 . N-NHRloo 131
Bé n L QB RlQ;l—N ~'NAQ 10 R2 H fttoneyfiskeso. (80003204W0
200?)0@852%?'%?/ CA2006/ 001721 Attorney Docket No.
LSOQQSQQ_@QQWWM_@ salt thereof, wherein: nisl; 5 rn

'S Oy &2
4) —-biphenyi—,
5 5) —C4-Cs alkyl—(C,—C4 alkynyl)-C4-Cq¢ alkyl,
6) —C4-Cs alkyl-phenyl-C,-Cg alkyl,
7) —C4-Cg alkyl-biphenyl-C,-Cg alkyl, or
8) —C;-Cs alkyl-O-C,-Cg alkyl.

10 19 The compound, according to claim 18, in which L is selected from
1) -C4-Cypalkyl—,
2) —phenyl—,
3) —-biphenyl-,
4) —CH,~(C,—C4 alkynyl)-CH_-,
15 5) —CH,—phenyl-CH,-,
6) —CH,—biphenyl—-CH,-, or
7) —C4-Cg alkyl-O-C4-Cg alkyl.

20. The compound, according to claim 19, in which L is:

-4 z—/‘°ﬁ,or§—©‘?

21, The compound, according to claim 20, in which ris an integer of 1, 2, 3, 4,5, 6, 7,
25 or8.

22. A compound, according to claim 1, of Formula 1h:
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)"isNH OCorS; A and A" are independently selected from

1) -CH2-, or 10 2) -C(O -; B and Bl are independently
W@000482kkyl ; E3Gis 15 1) -X-L-X -; or E3G PGI/CA204bI001721

2) HHON~ 3) Hor O ( N 20 4)0OHXand X are

i ndependently selected from 1) O NH S, 0 2@\"~’

0 AOA 25 3) ' 256 WD 2007/ 048224 PRHorexiogkst Ho1£9g03294W0

Attorney Docket No. L80003294WD QBAA, N"--/ 4) HO

11 5) ~S 0"0 o
N§ H

] =
100 — —
R N O 1{?—_—/ o) ,N_R1
R2® N
: &@
0]
A1
Q' 1h

wherein B, B', X, X, Q, Q', R", R'®, R2 and R®™ are as defined in claim 1.

5
23. A compound, according to claim 1, of Formula 1i:
Q,
A
O
N H
y N R?
| X-B
R1wN 0 /—@—/ (o) N-—R1
~{ px H
R200 N
H —§/-N
o
A1
a i
0 1i
wherein B, B, X, X', Q; Q', R", R'®, R? and R are as defined in claim 1.
s 24, A compound, according to claim 1, of Formula 1 i
Q\
A
0]
N H
N R?

1]
247



6)-~Sor OO7) H 5L. is selected from 1) -C1-C10

al kyl-, 2) -C2-C6 alkenyl-, 3) -C2-C4 al kynyl-, 10

W@ 200708287 cycl oal kyl -, 5) -phenyl-, 6) -bi phwy//bA2006/001721
7) -heteroaryl-, 8) -heterocyclyl-, 15 9) Cl
al kyl - (C2-Co6 aI kenyl)- Cl1-C6 al kyI "?e

wﬁ{aﬁé}f{a(%xg‘l (@gér) y1|62>)1R %, Pf?y"?s SQ?‘TE p. %t No. L80003294WO
24 ky{* E“@ﬁ mﬁ%&%e@ o F5 e oo

aI kyI het eroaryl - C1- C6 al kyl, %5) -Cl-C6 al kyl
het er ocycl yl - C1- C6 al kyl, or -Cl-C6 al kyl -O C1-C6

al kyl; R1, R100, R2 and R200 arg in ependently
selected from 25 1) H or 2 al,kyl optionally
substituted with one or nore sub ue Q and
QL are each independently NRARS; yx2 \%1%807/ 048224
PCT/ CA2006/ 001721 Attorney Dock/et No 09329410
Ft4 and R5 are eatch indepgodepilky) 1) H haI oal kyl ,
3) ClCGaIlQiP°N54))<C;ZCGaIkenyI ) -C2-C4
al kynyl , \—< B1-x!
R0 N
0
o}
A1
i ) 1K

wherein B, B’, X, X', Q, Q", R", R'®, R and R? are as defined in claim 1.

10 26. A compound, according to claim 1, of Formula 1):

Q

N

A

Q' 11
s wherein B, B', X, X, Q, Q', R", R'®, R? and R are as defined in claim 1.
27. A compound, according to claim 1, of Formula 1m:
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6) -C3-C7 cycloal kyl, 7) *-C3-C7 cycloal kenyl, 8)
<--aryl, 10 9) -heteroaryl, 10) -heterocyclyl, 11)

wo20veneobi cyclyl, 12) C(O-R', 13) -C(O O RCT/CA204/)p01721

+-C(=Y)NRBR9, or 15)'S(O 2-R', wherein the alkyl,
al kenyl , al kynyl, cycl oal kyl cycloalke
optional |y substituted with %ae or rée%%)cket No. L80003284W0

substituents; and wherein the het er oaryl ,
heterocyclyl, and heterobicycl optionally
substituted with one or nore O mtué%ts; 20 R6
is 1) halogen, 2) N2, 3) CN, 4 ha v, 5)
Cl-C6 al kyl, 6) C2-C6 al kenyl, kynyl, 8)

C3-C7 cycloal kyl, 30 9) C3-C7 cyégr K)e,pyl 10)
aryl, 11) het oaryl @C}? m,%@ cyc
het er obi CY) 1Iog“ o0 14 7 8 WO 2007/ 048224

PCT/ CA2006/ 001_7_24 /étd rney Docket No. L80003294WO

15) S(O nR ,zA6)
H*ESNQ

O
A1
Q! m

wherein B, B!, X, X', Q, Q", R", R', R? and R* are as defined in claim 1.

28.

29.

30.

31.

32.

R*

The compound, according to claim 1, in which R" and R'® are both C;-C¢ alkyl.
The compound, according to claim 28, in which R' and R'® are both CH;.
The compound, according to claim 1, in which R? and R are both C;-Cs alkyl.
The compound, according to claim 30, in which R? and R*® are both CH.

The compound, according to claim 1, in which Q and Q" are both NR*R®, wherein
and R® are as defined in claim 1.

33. The compound, according to claim 32, in which A and A" are both C=0, R*is H

an
R®

d
is selected from
1) haloalkyi,
2) «—C,—C; alkyl,
3) «—C,-Cg alkenyl,
4) «C,-C,4 alkynyl,
5) «C4—~C; cycloalkyl,
6) —C;-C; cycloalkenyl,
7) «aryl,
8) —heteroaryl,

9) —heterocyclyl, or
249



, 17) NR8S(0)2R 1, 18) COR, 519 C(OOR, 20)

CONRBR9, 21) S(O2NR8R9 22) OC(OR, 23) OC(OY-R',
wa0024)828C( O R7, or 25) NC(Y)NR8R9, wherein tPer/aayios/o01721

het eroaryl, heterocyclyl, and heterobicyclyl is

optionally substituted with one or re 0

subst ent s; @ R7 is 1) H 2) hal og&{gﬁy!%lodéﬂt Ng.|L8aRo3294W0

al ky ergbicsylal kenyl, 20 5) C2-C4 al kynyl, 6)
wh%%ecam)l Gl dnyl, alkyﬂgl @bakylcwdlmelngmy bptiond)ly substituted) with

ng 5f PGB bsyiuenfy mnd Therp s s neicidand, RREI R Say
hefbﬁ)bl@ibM:& (ﬂjilblyéllﬁ/@ﬁbﬁ#utad kwthy)he oB momaf%substttumtal kyI
ny. oal kyl,, cycl oal kenyl is
> WhSB't‘"i‘E%ET‘?? Sﬁslqe?e{%éd'ndat' 1ong or rmreyRG
substituents; and wherein the aryl, heteroaryl,

3 het errhgcc\éﬁ'lggl.x ?a%gordl?@ttg f&% %Fﬁéj c'hSR“qg émia\#d |¥§§Iegtﬁg from:

substltu one~or ubstituents;
RO d)e—€aely ¢ycbalkgindent |y 35 1) H, 259 WO 2007/ 048224

PCT! SZAZ@ é; Q)%tyaﬁgenyl,
10 3) «aryl,
4) <heteroaryl,
5) «heterocyclyl, or
6) «—heterobicyclyl.

15 35. The compound, according to claim 34, in which R* is H and R® is aryl.

36. The compound, according to claim 35, in which R* is H and R® is

37. The compound, according to claim 1, in which A and A" are both C=0, and Q and

~
NH

20 Q'are both (‘:©

38. The compound, according to claim 32, in which A and A" are both CH,, then R*
and R® are each independently
25 1) H,
2) haloalkyl,
3) «C4—Cs alkyl,
4) «C,-Cq alkenyl,
5) «C,-C, alkynyl,
30 6) «—C3~C; cycloalkyl,
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Attorney Docket No. L80003294WO 2) hal oal kyl, 3)

ad-C6 alkyl, 4) C2-C6 al kenyl, 5) C-C4 alkynyl, 5
W®2000848274 cycl oal kyl , 7) C3-C7 cycl oal kenyl , P@j/Caropb/001721

9) heteroaryl, 10) heterocyclyl, 10 11)

R a7 O k5 b oo

loalkenyi yo y
cycl)%ﬁr%yg cyelpalksQ¥kenyl is optional ly subst i tuted
V\ntla;)dé}ypne or nore R6 substituents; and wherein the
9 I{;htteroa heterocyclyl, and heterobicyclyl is

Optlé)l’T QV°§'[}{ stituted with one or rore RLO

subs!t)bt—dmtﬁrscydw R8 and RO together with the nitrogen

ato o whi ¢ ay%@y are bonded forma five, six or

seve rre'}%eerf’ terocyclic ring optionally
subSlQ)t—th(@jRNi‘th one or nore R6 substituents; 20 R10

é)f)haé@‘ﬁérh” 2) N2, 3) CN, 25 4) B(OR13) (0214),
6) C2-C6 al kenyl, 7) C2-C4 al kynyl,
8) as3) en(cywma%ﬂgkgn 30 9) C3-C7 cycl oal kenyl,  10)
hal Ol"il) lﬁyé(O)zl-I;-ll)1 OR7, 12) NRBR9, 13) SR7,
wherein the alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl is optionally substituted with
one or more R® substituents; and wherein the aryl, heteroaryl, heterocyclyl, and
heterobicyclyl is optionally substituted with one or more R substituents;

wherein Y, R®, R, R®, R"® and R'! are as defined in claim 1.

39. The compound, according to claim 38, in which R* and R°® are independently
selected from

1) H,

2) C4-Cg alkyl,

3) —C(0)-R",

4) —C(0)O-R", or

5) —S(0)R",
wherein the alkyl is substituted with an R® substituent;

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

40. The compound, according to claim 39, in which R*is
1) H,
2) —C(0)-R",
3) —C(0)O-R", or
4) —S(0),-R"; and
R® is C4-Cs alkyl substituted with a pheny!;
wherein R" is as defined in claim 1.

41. The compound, according to claim 40, in which R* is
1) H,
2) —C(0)-R",
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Attorney Docket No. L80003294WD0 15) C(O O R7, 16)

WGSL@y #8224 17) CONRBRI, 18) S(O 2NR8BR9, 5 19pCHCXR(G06/001721
20) heteroaryl, 21) heterocyclyl, or 22)
het er obi cycl yl, wherein the al kyl, alkenyl  al WA
cycl oal k(bl') and cycl oal kenyl is opti 65‘%1‘%)p°§'ﬁ%§%ﬂ188?%3894wo
10 W @Ry %ore R6 substituents; and IR11 is 1)

hal qal kg(0),-R?) akd- C6 al kyl, 15 3) C2-C6 al kenyl, 4)
C2-A4 al yl, 5) C3-C7 cycloal kyl, 6) C3-C7
cyclo , () aryl, 20 8) heteroaryl, 9)

. , or 10) heterobicyclyl, wherein the

R°4 kyl , al kenyl, al kynyl, cycloal kyl, cycloal kenyl is

wHeRlih RMaL ¥ detisd inlagimd, Wi th  one or nore R6
substituents; and wherein the aryl, heteroaryl,
het erocyclyl, and 25 heterobicyclyl is optionally

428 UbSthietdahripduid, tadcoramgas clih 88 R WhihtR't ist uent's; or a
prodrug; or the conpound of Fornmula | is |labeled with
a déﬂ@gPQBWe | abel or an affinity tag. 30 54. The
CONMY@IAC, Ar@ording to claimb53, wherein: n= 1; A and

Al re hoth CO 13 and Bl are i ndependently Cl1-C4
al k%);%z-CG al enyl, P y

4) C,-C, alkynyl,

5) aryl,

6) heteroaryl,

7) heterocyclyl, or

8) heterobicyclyl,
wherein the alkyl, alkenyl, alkynyl is optionally substituted with one or more R®
substituents; and wherein the aryl, heteroaryl, heterocyclyl, and heterobicyclyl is optionally
substituted with one or more R'® substituents;

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

43.  The compound, according to claim 42, in which R" is
1) haloalkyl,
2) C—Cs alkyl,
3) aryl,
4) heteroaryl, or
5) heterocyclyl,
wherein the alkyl is optionally substituted with one or two R°® substituents; and wherein the
aryl, heteroaryl and heterocyclyl is substituted with one R'® substituent;
wherein R® and R'® are as defined in claim 1.

44.  The compound, according to claim 43, in which R"" is
1) haloalkyl,
2) C—Cs alkyl optionally substituted with one or two R® substituents, or
3) phenyl optionally substituted with one R'® substituent;
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35 261 WO 2007/ 048224 PCT/ CA2006/ 001721 Attorney
Docket No. L80003294WD0 E3Gis -X-L-X; or OHO

WO 200804824 | N' \:- N N E3SGis HHor OH 5P(Xl‘/ﬁnzi)0X[001721

are i ndependently sel ected from 1)0 0 2) " 0i

o A N2 T 10 s Sel ot b eano
W/heé@%&g%gathpﬁn%b}s?@@g areédéfeﬁél ‘g%' ;W Ir CLQB Qﬁ)ﬁb

CH2 bi phenyl -CH2-, or 7) -Cl-C6 al kyl - OCl 06 aI kyI
152 Koo arrapind ae Ao igBef Sp SR RpE e Ly O

sel dghaldgém,om 1) -C3-C7 cycloal kyl, 2) .-C3-C7
cyclzsaﬁld;enyl, 3) aryl,

3) CN,

4) aryl,

5) heteroaryl,

6) heterocyclyl,

7) heterobicyclyl,

8) OR’,

9) SR/, or

10) NR°R?,

wherein the aryl, heteroaryl, heterocyclyl, and heterobicyclyl is optionally substituted with

one or more R'® substituents;
wherein R, R®, R® and R are as defined in claim 1.

46. The compound, according to claim 45, in which R® is
1) halogen,
2) aryl, or
3)NR®R?,
wherein the aryl is optionally substituted with one R'® substituent;

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

47.  The compound, according to claim 46, in which R® is

1) halogen,

2) phenyl, or

3)NR°R?,
wherein the phenyl is optionally substituted with one R' substituent;
wherein R® and R are as defined in claim 1.

48. The compound, according to claim 38, in which R® and R® are each independently

1) H,
2) haloalkyl,
3) C1—C¢ alkyl,
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262 WD 2007/ 048224 PCT/ CA2006/ 001721 Attorney Docket

No. L80003294WDO 4) +-heteroaryl, 5) F---heterocyclyl,
wW®@r0070)8284 - het er obi cyclyl. 5 55. The conpound, PCT/CA2006/001721

according to claimb54, wherein: A and A" are both

C=0 13 and B are independently C1-C4 alkyl . 1

is -X-L-X: or 0 HO sir\NN VN Ni &%‘@%ygﬂ%%&%ﬁzg“wo
O #5CxCaplkere. are both 0, | _is 20 RL, RL00, R2 and
R208) ar-€,afghyll ndependent |y CH3; 25 Q and QL are both
NRARS: R4 is Wy and 263 WD 2007/ 048224

PCTP 6Y688%¥4 " At t or ney Docket No. L80003294WD RS

i s FC,-Theycloapaynd, according to claimb53, wherein:

5 n=_1; and A are . bot 13 B : )
whreta s e 2B el pyclobug oSy substiteq with
on® or hordé RNshbsttuentd; 13Gis HHor 0 H
wherein the R® substituents are as defined in claim 1.

49.  The compound, according to claim 48, in which R® and R® are each independently
1) H, or
2) C1—Cg alkyl,

wherein the alkyl is optionally substituted with an aryl.

50. The compound, according to claim 38, in which R"is
1) halogen,
2) NO.,
3) CN,
4) haloalkyl,
5) OR,
6) NR®R®, or
7) SR’;

wherein R’, R®, and R are as defined in claim 1.
51.  The compound, according to claim 50, in which R is
1) halogen, or

2) OC;-Cg alkyl.

52.  The compound, according to claim 1, A and A are both CH,, then Q and Q' are
independently selected from:
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15 X and X1 are independently selected from 1) 0, O

2) \0i 3) V0, or O 204) HI_is selected from
waroores8204 o al kyl -, 25 2) -phenyl-, 3) -biphePgl/€A2@6401721

WD 2007/ 048224 PCT/ CA2006/ 001721 Attorney Docket No.

L80003294WD 4) CH2 (C2-c4 al kynyl) - - D

- CH2- phenyl - CH2-, C{—|2 bi phenyl - mey(ﬂoca(e}flo 18?0(8694WO

al kyl - O C1-C6 al kyI ol, R100, R2 and R200 are each

i ndependent |y CH3; nd QL are both NR4AR5; 10 R4 is

1) H_ 2 0 1 F-C(O QARY%, or 4
O%?)Q(FO))Z R‘C( O)Héﬂlll;;@ C(kyl sd&)sed Wi t h
ayphényl ein R is as Uefined her@™®; Rl11 is 1)

-ﬂhn% %pwz)/q© aI.J{yN\/\© HL/N\/\©

5
53. An isomer, enantiomer, diastereoisomer or tautomer of a compound represented
by Formula I:
200
Qt-Al :
Uﬁr e
( BG)
B
o)
RIHN N
Z H A’Q
10 R? o)
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3) aryl, 4) heteroaryl, or 5) heterocyclyl, wherein
the alkyl is optionally substituted with one or two R6

waaspieent s; and wherein the 25 aryl, het erper/gh2@mndo1721

heterocyclyl is substituted with one RLO substituent;

wherein R6 and R10 are as defi ned her
hal ogen, 30 2) aryl, or 3) NR8R9, e gt B a@?"”"“wo

is optionally substituted with one RLO substituent;

or whkan Geredt3, RO and R10 are as defined herein; 35 R8
and RO are each independently 265 WO 2007/ 048224

wWheEeI?:cA2006/ 001721 Attorney Docket No. L80003294W0 1)

nigl1; 2) haloal kyl, 3) C-C6 alkyl, 4) C2-C6 al kenyl, 5
5) -4 al kynyl, 6) C3-C7 cycl oal kyl, or 7) C3-C7

5 m l?)pcqz gﬁenyl , wherein the alkyl, alkenyl, alkynyl,

Y ieWH,@abks] , cycl oal kenyl is optionally substituted
with one or nore R6 substituents; 10 wherein the R6
substituents are as defined herein; and R10 is 1)

A dvad Abare,independétly sklec®d fOoNy 4) hal oal kyl, 5) OR7, 6)

NRBR9. 9f_ of) SRT;
10 2) -C(0) ~;

B and B’ are independently C;-C; alkyl;

BGis
15 1) =X-L-X'—; or

BG is
A X
O

S A
3 N

, or
O

H
N \ﬂ)]\ P
g N

20 4) o)

X and X' are independently selected from

1) 0, NH, S,
o)

) N -

O

ot

25 3)
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20 wherein R7, R8, and R9 are as defined herein. 57.
The conpound, according to claimb56, wherein: n= 1;

wWQ@200m0e82e4 A are both CH2; E3 and Bl are i ndepr@d€atdoy/001721

Cl-A4 alkyl; 13Gis -X-L-X; or 30 OH O0j NNVN ;LII

f3Gis HHor 0 H)< and X1 are inde ende
from 266 WO 2007/ 048224 PCT/ CA2006] OBIEFSY b %¥§9H2§6&394No

Docket ,No.71L80003294W0 )0, 0 2) " 0 3) IKQAA or

4) H fﬁ\ HJs sel ected from1) -C1-Cl10 al kyl-, 2)

-phamyl H 3) 7 -bi phenyl -, 10 4) -CH2-(C2-C4

al kynyl ) -\CH2- 5) - CH2- phenyl - CH2-, 6)

CH2 big@enyl CH2-, or 7) -Cl1-C6 al kyl-O C1-C6 al kyl;
5 00, R2 and R200 are each independently CH3;

&%tn are: both NR4R5; R4 is 20 1) H,

\\ //

S
SN
6) or

Q.0
E/S\N/‘HL
7) H

L. is selected from:
1) -C4-Cyp alkyl—,
2) —C,-C; alkenyl—,
3) —C—C, alkynyl—,
4) —C;-C; cycloalkyl—,
5) —phenyl—,
6) —biphenyl—,
7) —heteroaryl-,
8) —heterocyclyl—,
9) —C,-Cs alkylHC,-C¢ alkenyl)- C4-Cg alkyl—,
10) —C4-Cs alkyl-C—C, alkynyl}-C;-Cg alkyl,
11) —C4-Cs alkyl—C5-C; cycloalkyl)}-C4-Cg alkyl,
12) —C,-Cs alkyl-phenyl-C,-Cg alkyl,
13) —C4-Cs alkyl-biphenyl-C,-Cs alkyl,
14) —C,-C; alkyl-heteroaryl-C,-Cg alkyl,
15) —C,4-Cs alkyl heterocyclyl-C,-Cg alkyl, or
16) —C4-Cq alkyl-O-C4-Cs alkyl;

R', R'®, R? and R*® are independently selected from:
1)H, or

2) C;—Cs alky! optionally substituted with one or more R® substituents;

Q and Q' are each independently NR*R®;
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2) 4-C(O-R11, 3) f-CCOOR', or 4) <---Y(0)2-R11;

and R5 is 25 wherein R11 is as defined herein:; R' is
wdaoonhaksaad kyl , 2) Cl-C6 al kyl optionally substPeTiCagho6/001721

wth one or two R6 substituents, or 267 WO

2007/ 048224 PCT/ CA2006/ 001721 Attor

L800Q3294W\0D a%Pep"\aﬁ% optionally sugg%nel '&‘Et\Nlol\er?Og?Tq@g“WO

R'qng F% @R e B

Yein the R6 and the R10

subgtHt uents are as defined herein; 5 R6 is 1)
haI ) phenyl, or 3) NR8R9, wherein the phenyl
2 &3 Frianlsy

ly substituted with one RLO substituent;

10 \miyer@—n:aa&yand RO are as defined herein; R8 and R9

are
vvher

;nd]g%)endently 1) H or 2) C1-C6 al kyl, 15
- Hed is optionally substituted with an

aryI5)<—am43IC45ikyhy1ls 1) hal ogen, or 2) OC1-C6 al kyl. 20

according to claimb57, wherein:
K%%%H gyéy"both CH2; 25 B and Bl are

[ ndéfpeFﬁﬁﬁt tyclaalkedql, al kyl; BGis -X-L-X1; or OHO

8) «aryl,

9) «heteroaryl,

10) «heterocyclyl,
11) «—heterobicyclyl,
12) —C(0)-R",

13) —C(0)O-R",

14) —C(=Y)NR®R®, or
15) «—S(0),-R"",

wherein the alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl is optionally substituted with

one or more R® substituents; and wherein the aryl, heteroaryl, heterocyclyl, and

heterobicyclyl is optionally substituted with one or more R substituents;

R®is

1) halogen,
2) NO,,
3) CN,
4) haloalkyl,
5) C—Csg alkyl,
6) C,-C; alkenyl,
7) C,-C4 alkynyl,
8) C3~C; cycloalkyl,
9) C;-C; cycloalkenyt,
10) aryl,
11) heteroaryl,
12) heterocyclyl,
13) heterobicyclyl,
14) OR’,
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Nit, NAN(N 30BGis HHor 0 HX and X1 are

i ndependently selected from 1) 0, 268 RECTIFIED
WEHEE4LRILE 91) WO 2007/ 048224 PCT/ CA2006/ 001F@1/CA2006/001721

Attorney Docket No. L80003294wW0 0 0 3) A , or O

A— N-kZ. 4) H 5_ llt_)l Ipﬁeﬁsl ect i)d from 2&& ?Yng %eotl\%l. 5&6'063294w0
7 )
al ky%’&%a - 10 5) - CH2-phenyl - ,
CHZﬁbNNﬁRﬁyI CH2-, or 7) -Cl1-C6 al kyI OCl C6 al kyl ;
SE@ g:quj R200 are each independently CH3; and

15 %]7 J4¥e bot h i ndependently selected from 269
RECHISFICBIR’SHEET ( RULE 91) WD 2007/ 048224
PCT/1%9&%IQ701721 Attorney Docket No. L80003294WDO O

Il OFOO-~T) O SNNN(\iNTI \
O 20) CONR®R®,

21) S(O),NR®R®

22) OC(O)R’,

23) OC(O)Y-R",

24) SC(O)R’, or

25) NC(Y)NR®R®,
wherein the aryl, heteroaryl, heterocyclyl, and heterobicyclyl is optionally substituted with
one or more R'° substituents;

R’ is

1) H,

2) haloalkyl,

3) C1—Cs alkyl,

4) C,-C¢ alkenyl,

5) C,-C, alkynyl,

6) C;—C; cycloalkyl,

7) C3-C; cycloalkenyl,

8) aryl,

9) heteroaryl,

10) heterocyclyl,

11) heterobicyclyl,

12) R®R®°NC(=Y), or

13) C4-Cs alkyl-C,-C, alkenyl, or

14) C,-Cs alkyl-C,-C, alkynyl,
wherein the alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl is optionally substituted with
one or more R® substituents; and wherein the aryl, heteroaryl, heterocyclyl, and
heterobicyclyl is optionally substituted with one or more R'° substituents;

R® and R® are each independently
1) H,
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0O~ SOOOSNNN\IN/ OHNHNC O\ I 01:~? 0 O

NN\ VWiINO/ F FFOFOy 02S\ iN\ N\ ~N\ \/~
woeoo7a48234 59. A conpound represented by For nmul BCRCA2006/001721

Ql-Al 0 H 8200 N~-NHR100 131 O M2 ------------ ( BG-n

------------ 0OBM RIHM-ANAQ R2HOZ2 270

RECTI| Fl ED SHEET (RULE 91) WD 2007/ 04889Rey Docket No. 1L80003294W0O

PCT/4R898%Y001721 Attorney Docket No. L80003294WD

wheryig)-g, alyl, R2, R oo, RRO0O AL A Q Ql, B, B, and

BG aé d?éi nl%d jn claim1l; and wherein the dotted Iine

repr Larftedl ”Pftypot hetical dividing line for conparing

t he 5)ybGtdikymgnt s associated with ML and M2. 5 60. The

co d. according to claimb59, in which ML is the
saggb%gg_%cy .'kylrhe conpound, according to clai m 59,

i n whigkCMycloalkehyif erent from M2. 62. A conpound,
accq.di ng to claim1, selected fromthe group
consV&Ymg of: 10 Conpound Structure

9) heteroaryl,

10) heterocyciwi,

11) heterobicyclyl,

12) C(O)R",

13) C(O)Y-R", or

14) S(0),-R",
wherein the alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl is optionally substituted with
one or more R® substituents; and wherein the aryl, heteroaryl, heterocyclyl, and

heterobicyclyl is optionally substituted with one or more R'° substituents;

or R® and R? together with the nitrogen atom to which they are bonded form a five, six or
seven membered heterocyclic ring optionally substituted with one or more R® substituents;

R is
1) halogen,
2) NO,,
3) CN,
4) B(OR™)(OR™),
5) C4-Cs alkyl,
6) C,-C; alkenyl,
7) C,-C, alkynyl,
8) C;-C; cycloalkyl,
9) C;-C; cycloalkenyl,
10) haloalkyl,
11) OR’,
12) NR®R®,
13) SR/,
14) COR’,
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F ON~..INHN 1 HNO ONH H FO-/~~ FF O

HZN O N\ / NH 1,2.1 N 2 HNOO O OO0 NH N HN
wOR704274 RECTI FI ED SHEET (RULE 91) WO 2007/ BdB222006/001721

PCT/ CA2006/ 001721 Attorney Docket No. L80003294WD

Compound Structure O NHL Y N3 HNOO

N HN 5§)C , Attorney [g?acl(()etNlJB'. L80003294WO
(O)OR’,
16) S(O)nR’,
17) CONR®R?,
18) S(O).NR®R®,
19) aryl,
20) heteroaryl,
21) heterocyclyl, or
22) heterobicyclyl,
wherein the alkyl, alkenyl, alkynyi, cycloalkyl, and cycloalkenyl is optionally substituted
with one or more R® substituents; and

R"is

1) haloalkyl,

2) C4—Cq alkyl,

3) C,-Cg alkenyi,

4) C-C,4 alkynyl,

5) C5—C; cycloalkyl,

6) Cs-C; cycloalkenyl,

7) aryl,

8) heteroaryl,

9) heterocyclyl, or

10) heterobicyclyl,
wherein the alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl is optionally substituted with
one or more R® substituents; and wherein the aryl, heteroaryl, heterocyclyl, and
heterobicyclyl is optionally substituted with one or more R'° substituents;

or a prodrug; or the compound of Formula | is labeled with a detectable label or an affinity
tag.

54. The compound, according to claim 53, wherein:
n=1;

A and A' are both C=0,

B and B' are independently C;-C, alkyl;
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\' f - OS ONN~-N N OQ }O 4 FINO~0~ (c) NH
N, HN ti f\ soN\f ' rNH~-r N HNOO O 0 0 NH
WOR07AR22RECT| FI ED SHEET (RULE 91) WO 2007/ 048PCHCA2006/001721

PCT/ CA2006/ 001721 Attorney Docket No. L80003294W0

Co;’rpounfjoStOruct ure pSNA /- NH N HI\IAthrnOey E?ocht'l\\l]g. I980'5|b\£294WO
BGis —)é-L-§(1; or

O H
_N /'1’1—
H“J\N)J\N/LLL- % m)j\N

BGis H H or (o) :

X and X" are independently selected from
1) 0O,
B
2) &7 %

0]

) )J\O)a’

or
0O

FEPQ
o N

I is selected from
1) —C4-Cyo alkyl—,
2) —phenyl—,
3) ~biphenyl-,
4) —CH,—(C,-C, alkynyl}~CH,-,
5) —CH—phenyl—-CH_-,
6) —CH,—biphenyl-CH.-, or
7) —C4-Cg alkyl-O-C4-Cs alkyi;

R', R' R?and R are each independently CH;;
Q and Q' are both NR*R®;

R*is H; and

R® is selected from:
1) «—C3—C; cycloalkyl,
2) «C;-C; cycloalkenyl,
3) «aryl,
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NH8 FINO oJO O/ . NH NO)"I) HN N OJ-- S'0 273
WORBICTOH2ED SHEET (RULE 91) WO 2007/ 048224 PCT/CA2006/001721
PCT/ CA2006/ 001721 Attorney Docket No. L80003294WD
ﬁ&nﬂo%ndosnum ure 0 ONNHN 09 ﬂtcl)}lngy d\cl)lzzlket No.(%80003294WO
4) —heteroaryl,

5) «heterocyclyl, or
6) < heterobicyclyl.

55. The compound, according to claim 54, wherein:
A and A’ are both C=0,
B and B' are independently C,-C, alkyl;

BG is -X-L-X": or

0 PN
S )J\ % % m)kN/
N° N H
BGis H H or O ;
O
O 0]
/U\ )J\o/ii y‘-‘J\NJ\I,J"'
X and X" are both O, % r":, i3 , or H

Lis

A z—f"ﬁ,m%@%;

R', R'®, R? and R?*® are each independently CHj;
Q and Q' are both NR*R?;
R*is H; and
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NHO NOON 11 OHN,,,, O \O)NHN=HN F O F F 274

WORICTOF2ED SHEET (RULE 91) WO 2007/ 048224 PCT/CA2006/001721
PCT/ CA2006/ 001721 Attorne Docket No. L80003294WD

COEFOUE] SOSt {:ugt |uie EIH ONV ~ ol2 I/_\|t|}|orr(?eyCDowjet N(c?. L80003294WO

R®is

56. The compound, according to claim 53, wherein:
n=1;

A and A' are both CH,;

B and B' are independently C,-C, alkyl;

BG is —-X-L-X": or

0 HY[L .
J_,.r‘\N)J\N/‘z‘_ "7?_/ N

BGis H H or O

X and X' are independently selected from
1) O,

I is selected from
1) =C4-Cyo alkyl—,
2) —phenyi—,
3) —-biphenyl-,
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0O HNO 13 00 NO ONH O-7~til
O14 ON! O Or Im, Np O NHI

F. NPl ek v N

5) —CH—phenyl—CH-,
6) —CH,—biphenyl-CH.-, or
7) —C4-Cg alkyl-O-C4-Cs alkyl;

R', R'™® R? and R* are each independently CHj;

Q and Q' are both NR*R5:

R*is
1) H,
2) —C(0)-R",
3) «—C(0)0-R", or
4) —S(0),-R"; and
R® is C;-Cs alkyl substituted with a phenyl;

wherein R'! is as defined herein;

R" is
1) haloalkyl,
2) C—C;s alkyl,
3) aryl,
4) heteroaryl, or
5) heterocyclyl,

NH O HN O 09N |

NH ON 1 HN O

woR007648224 0 ONO NH O HN 1 H 275 RECTI FlI EDPCHERT006/001721
(RULE 91) WD 2007/048224 PCT/ CA2006/ 001721 Attorney
Docket No. L80003294WD Conpound Strx

HN'

tur

Ol'pF

fw\?,@l}'et.@nq%goszmwo

wherein the alkyl is optionally substituted with one or two R® substituents; and wherein the

aryl, heteroaryl and heterocyclyl is substituted with one R substituent;

wherein R® and R'® are as defined herein;

R®is
1) halogen,
2) aryl, or
3) NR®R?

wherein the aryl is optionally substituted with one R'® substituent;

wherein R®, R® and R'® are as defined herein;

R® and R are each independently
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NO FFOOOTNFF1 NH#", CF ONNH/ ON HNN

I8 OHN) r* " NH 0O NHO FFFr=1 FFF O NHON
woig7/8224, N 19 O ~N) r NH 0 O N NH O FRET/CA206/001721

276 RECTI FI ED SHEET (RULE 91) WO 2007/048224

PCT/ CA2006/ 001721 Attorney Docket . L80003294

Oon”pﬁwﬁd Structure ~ O I\Rttorney IgocEet 0. L80003294WO

2) haloalkyl,

3) C1—Cs alkyl,

4) C,-C¢ alkenyl,

5) C-C, alkynyl,

6) Cs—C; cycloalkyl, or

7) Cs-C; cycloalkenyl,
wherein the alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl is optionally substituted with
one or more R® substituents;
wherein the R® substituents are as defined herein; and

R is
1) halogen,
2) NO;,
3) CN,
4) haloalkyl,
5) OR’,
6) NR®R®, or
7) SR’;
wherein R’, R®, and R® are as defined herein.

57. The compound, according to claim 56, wherein:

n=1;
A and A" are both CH,;

B and B' are independently C;-C, alkyl;

BG is =X-L-X": or
o Hol
SO m)\u/
. N° N H
BGis H H or O :

X and X" are independently selected from
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NHN OO HNNH 20 HN)

r

NH

~N 0 O0----\--N) NH

OFFFr=3 F O~Z---\ NH ON NHNO 21 O0-( HN)

WO 2007/48204 N NHE
O- HN) r
t 023\ - - -\

1) 0,
O

) N

0O NH

"

O
o

O

< A
0 WOV

,or

l. is selected from
1) =C4-Cyo alkyl—,
2) —phenyl-,
3) —biphenyl-,
4) —CH,—~(C,—C, alkynyl)-CH_-,
5) —~CH,—phenyl-CH,-,
6) —CH—biphenyl-CH,-, or
7) —C4-Cg alkyl-O-C;-Cs alkyl;

FFFr=4 F JNQ NH,. -~
NHNOO/\ NNHFFFr=5 OHN-~-NHHNT

POT/NIKR2008/801721

Attorney Docket No. L80003294WO

R', R'®, R? and R?*® are each independently CHs;

Q and Q" are both NR*R:

R*is
1) H,
2) —C(O)-R",
3) «C(0)O-R", or
4) —S(0),-R"; and

R®is § ;

wherein R'! is as defined herein;

R is
1) haloalkyl,

2) C,—C; alkyl optionally substituted with one or two R® substituents, or
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ON\ H-NHOON 277 RECTIFIED SHEET (RULE 91) WO
2007/ 048224 PCT/ CA2006/ 001721 Attorney Docket No.
wo 30020 Conmpound Structure N NH O N HN PCDCA2W6/001721

NHNO -~ NFIN FOFFNH OHN HNC?-~ ~/-0NO
25 00 NO ~--~0 NH O NH HN N NHAfbrnéyNbeCketNo. LERBOFRIGNO
> NH , _,NHN N HN

3) phenyl optionally substituted with one R substituent;
wherein the R® and the R substituents are as defined herein;

R%is

1) halogen,

2) phenyl, or

3) NR°R?,
wherein the phenyl is optionally substituted with one R'® substituent;
wherein R® and R are as defined herein;

R® and R? are each independently
1) H, or
2) C~Cq alkyl,
wherein the alkyl is optionally substituted with an aryl; and

R"is
1) halogen, or
2) OC;-Cs alkyl.

58. The compound, according to claim 57, wherein:
n=1;

Aand A' are both CHy;
B and B’ are indepe‘ndvently Ci-C, alkyl; |
'BG is —X-L-X; or

O

O H
S
R

. N H
BG is H H or (0]

b

X and X' are independently selected from
1) 0, ‘
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N (NH}.~ N HNO/SO 27 0 OONHNHN N ~=0O NH
278 RECTI FI ED SHEET (RULE 91) WD 2007/ 048224
wean/aM2006/ 001721  Attorney Docket No. L80003RCHGE2006/001721
Compound Structure F ONNH II,.~ N HNOO 28 0O
N)NHC .;" NHNFFF 0N NH QtSme2Dodidt }o. 03090324WO
NCO
O

P
g% 07
O

Ay d

4 H ;

or

5 L is selected from
1) =C4-Cyp alkyl—,
2) —phenyl—,
3) —biphenyl-,
4) —CHy—(C,—C, alkynyl)-CHg-,
10 5) —CHy—phenyl—CHo-,
6) —CH,—biphenyl-CHz-, or
7) ~C4-Cs alkyl-O-C+-Cs alkyl;

R' R'® R? and R* are each independently CHs; and
15
Q and Q' are both independently selected from:
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FF ONHN ,.~ONHNOON 300~HN)Tr NH NH O
FFFr=6 F ONNH ""~00C HNO /-~ r NH31 0

wQ 200amu822NH O ON O FZ F r=7 279 RECTI FI ED BHEZEA2006/001721
(RULE 91) WO 2007/048224 PCT/ CA2006/ 001721 Attorney

Docket No. L80003294WO Conpound St mugrhel BockétiNo. £8080329DWO
N NH \

59. A compound represented by Formula 2 :

200
Q1’A1 0 H B

U N\H/\NHRWO
o)

?1 M2
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10

OHp 32 HNNNNH O NHp~,HNC N-OFFF r=1 FFF ~

~I ON'vw NHOHO- 33 HNN(N N HONO 0-1)
woRbo7/088203 FFF r=3 FFF O N' NH O O O H 34 HNe@U/EANId6/001721

O Nno O0~.-1 H\N N-O FFF r=5 280 RECTI FI ED SHEET

(RULE 91) WD 2007/048224 PCT/ CAZOOQ{t(QQélngck t’N t 08036%204W0
wherdP§KRE R0 10b-§RR0 22 R4WD 1 Geripo gl p &l 4G iNeS ir(1a cla?m 1; and

wherein the dotted line represents a hypothetical dividing line for comparing the
substituents associated with M1 and M2.
60.  The compound, according to claim 59, in which M1 is the same as M2

61.  The compound, according to claim 59, in which M1 is different from M2.

62. A compound, according to claim 1, selected from the group consisting of:

Compound Structure

N
AN © 7 3o
° 5
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FFFO'N NHO\V&GNHOO 35 FINNF~NNH Ox"" O
HO"') .,, H\ NOFFF r=7 IIl.~=2~F~_ OHNN
w@2000/0M24 /-~--~p O NH / \ NF HN F F NH O BT€Ep2mehn1r21
HNN 37 p NOO NONHHNFF OF NHNONO 38 HNO

HNO OOer/NHONHN_ OHN Hpliroy pocket No. L80003204WO

Compound Structure
O=j /——< >
S\SH D—/N

3 | LA 3\} °
o{“( V4 o NH
N O ..

o

N
HN O AW
‘ o
© )
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281 RECTIFI ED SHEET (RULE 91) WD 2007/048224

PCT/ CA2006/ 001721 Attorney Docket No. L80003294WD
w@oopoesed Structure F OJN N / LNG OO0 NH BOI/NAR006/001721

HNHNHs HNONO O N~jJJ O FFF OONNHpPO

40 HN N N O-NH 0 0 HN\>", N NS ﬂttorﬁeﬁ:)ocﬁet NolNEB0OD 348NV O

H(:Qn{"a'ouﬁd N—ANO 41 o Seicklife vV -

o

N
0
HN O V )\(Eo
b o
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$HN ~to F O 282 RECTIFIED SHEET (RULE 91) WO
2007/ 048224 PCT/ CA2006/ 001721 Attorney Docket No.

wo DoV Conpound Structure NHO ~ | F HNDCA2M86/001721
ONNN NNDH 42 HONHO | NOHN F"NHO ONO

0 N O S 43 0 HHOp ONH N 80 KfmeydockédNoQ ddbbs2o4wo

"

Con’npoundI HNN-C0"SSructure

N
WO, S\f ©
9 o be\g y _NH
Nf’{\lj HN
> |
O\
HN
\ ‘Ongf@
h1o Ll 7 E\f ©
{0 7o NH
ol
NH

| SN
1 O:B\OJ©[ :ﬁo
~_] 5
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00 O~NO, FO-NHO HNF O ~i-0G0 O 45 rNH\ H

ONH HNONHN OO N 283 RECTIFIED SHEET (RULE 91)
woD0208822048224 PCT/ CA2006/ 001721 At torney Dop&KECAND6/001721

L80003294WD Conpound Structure and F O\ / NN NHO

H~O HNONO~—~~/// 46 0 HHN Mfon@y Dbelet Rb!LsbBY3%bawo

AN—L I N ALL - I

Oddthpouiid 11y 1T ONE=3—="NH"C5 8 cture

| 12 , HN/LO Q ©

13

14 o, ~g

15 Qwﬁﬂﬁmo
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OONF FF FONHO HN3.,, 63. An internediate

conpound represented by Formula 2(iii): P& O B10 RNN
wWOoR00H08224 Q 5 2 (iii) wherein P& is a protecPCTgA2006/001721
group, and R, R2, B, A and Qare as defined in claim

1. 64. An |nter medi at e conpound I QRErBSETERE! NOYL80003294WO
Faratt-a—3( 1) 16284 icklle SHEET (RULCE 91) | WO
BTN . PeT-CA20061 001721 Artorney ADCcKet No
L80003294WDO QA O N~-N-12 - OB
' AQL wherein B, B, A A, Qand Q a s
in claiml] 5 65. An interrreql ate corrpgN 0r epresent ed

by Formulal4(iii): PG 0 B.NHR.NNNsxf HO AiQ 4
iii?a\slo wherein PG3 is a pffotecting gROUB: and B R,
R2, AP and|Q are as defi mﬂan :

0 N
e NH
L0 oy
N HN.
~ IilH ’
) FE.
o N’Eo o (0] F
o 1 Y Hﬁﬂ QVN
N 3 0
F5"~0 0
L 3’

18 QMN )r NH

N 'e) ;
O, N
F
FF r=1
FF ;
F i
o)
\
NH M)
Ttes
%o QN
HN Nwo
19 OMN )r NH
N—  ©O "
O :
N 0 \
F A _
276

RECTIFIED SHEET (RULE 91)



66. An internedi ate conpound represented by Fornul a
5(i): PGB RL-N ZR2 ONH P& 0 B""'Il RL00~ O ~--NH
wW@200B049%4 0- 1-A, R200 N-N QO A 5 (i) 15 QiCT/28%006/001721
RECTI FI ED SHEET (RULE 91) WO 2007/ 048224
PCT/ CA2006/ 001721  Attorney Docketafhey DBORPRS.I4U603294W0
j i ' R100

sHlelie: @nd B B, X,
mpokRd [ AL O and—ot SHaCe  etrged—crarm 1.

67. An intlernedi ate conpound represeggel-j by For null a
6(iii): 5 PG3 0 BOOH RL.NNN Rg i

wherein PG3 is a prot?m..[lng group, And“Ri @ B,| A
and Q are |as defined-{n claimg. 1 8. An
i nternedi ate conpoun(al @pr esent 50r mula 7(iij):

co2 PGB0 BR*NN 7 (i1ii) wherein
GBHI""g a rotectlngg I\h%‘ RlO FN_H B, A and Q are
as defi ned in claim 1N 15069. An~iNternediate

conmpound rie t Formul a 8(inNH ) :
mp @SEQN . (N\H)
.y

FF =3
E FF ;
o o
21 OMN ),' NH
N o) o
®/¥N 0 NH
I:F F r=4
F FF ;

HN Wo
22 MN NH

FF r=5

23 S
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AO N-~--N-12 O
A A, Qand Q

Q
B, B,

B HZN O A 8(iii)
are as defined in claiml.

QL wherein
20

wWQ3®7/08ReI FI ED SHEET (RULE 91) WO 2007/ 048224PCT/CA2006/001721

PCT/ CA2006/ 001721 Atto
A process for produ0|ng

ﬁr\nrln

rney Docket No. L80003294WD 70.
conpounds AL&REESSREEND. D80003294WO0

Compound, . i

by Fornula 2(iii):

(iii) inja solvent; an
groups solas to formco

process for produci ng'™
I, accordilng to claim

o4f

5 PG OB1O0O R'NN N

coupi4 ng an inter nediﬁ%
3(iir): QAO O o

~4

_rS‘_H‘dEt rJe, e pr ocess
rulcuneuudqeﬁ represent ed

Hz;ﬁz OA Q2
prokest ing
NT 1. 10(71. A
Rsented by Farmul a
ponpri sing:| a)
NHy For mul a '

d b) renoving ©
ounds of
onpounds re

O the P oeces
ree; Sente
7

)

Sy

HN
\

HN O Ran
25 o<} ~~"8 o
o N "
gtrQVj O:X
HN !
" (5‘“: .
“'S: O N
HN © Vi 0
26 o ¥\g y _NH
N "
‘g N
O~ o
, .
HN ’
NH f;):{l |
I:,L O N
HN O Y o)
27 o bg\g y _NH
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N-~~-N-12 OB HN N3 (iii)
P& NI--~-CO2H and R2 in a sol vent;

0 A~ Rl

r enovi ng

15
and b)

w0 bh@7ps82eect i ng groups so as to form conpoundsP@F/CA2006/001721
Formula 1. 20 72. A process for produci ng conpounds

represented by Fornmula I,

accor di NgofnGy DbékieMo. L80(0BRI4WO

Dr 06ess ",..p.iai Ag—a)—CO Hdren I nternedi ate |
KefiTy:f T D ||U|cr"-F\IL§I¥IH5I 587 —RECTTFTED SHEET
(RULE 91) |WD 2007/ 048224 PCT/ CA2006/ 001728 orjney
Docket No.| L80003294W0  PG3 0 B~ NH R® HO
A-Q 4 (iiji) and an actNmated dlaC|g“>5y h as a diacid
chloride ar a diacid 'dtivated usingN2 equiv of
peptide cqupling ageny >0in a =oand 5 b)
renoag ng tlhe protectin ou s as o form conpounds
of Formulg 1. 73. A p ” i ng conpounds
represented by’ Fornul , according)oe claim 1, the
process cdgnp S|no ) couplin wo i nternedi at es
represente @4(|||) PG3 ~0 B~-NH R1' N | _
NAy N R2 H - (|||) wWith triphosgene, or a
triphosge -n—a—selvent: apd
NH f?ﬁlf@
1 LO O N
HN V4 0
29 o% /N
f’{qj H;S "
N \
O Mo
F
F ;
NCF
0]
ii“ IO
1 O N
o
HN Nmo
30 OMN )r SN
N4 o =
Q/\/N 0 N\H
" F
FF r=6
F ;
"CF
" o« W
N o Nmo
31 o HN-) o NH
N O =S 11
NH
@I\/N 0 \
F
FF =7
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15 b) renoving the protecting gr
conpounds of Fornmula 1. 74. A pr

W@ eovpouses represented by Fornul a |

1!
i nt er medi at es represented by For

oups so as to form
ocess for producing
accor di ngpeDCab@bv1721

the process conprising: 20 a) coupling two

Ml@rrid{ bbeicst No. E@oo@z@rwo

N RI* N N-N—R2 - 5A
C ) Qstiué

&) wth oxalyl

NZ—T1 U /A

H H—a—sebvent—and—251)
protecting groups so as to form
1. 288 RECTIFIED SHEET (RULE 9
PCT/ CA2006/ 001721 Attorney Dock
A process |for produ g compoun

Fornmul a 1,
conpri si ng:
by F82 nul g
(iii) and
using a cd
the protec
Formul a 1.
represent ¢
process _co

5 a) coupli n n

6(iii): P B
ei ther a E?SN d chlo
upl i ng agen n a so
t|ng as to f

r oupsy
[EE/*%K ocess for
d by

t, accordi
npri-si ng: a) coupling

accor di Ng\0 cIa|n1 é
Rl

movi ng t he
Elﬁ oun f Fornula

VﬂL;SE:fO48224
t : L80003294%D 75.
epresented by

@ process
di ate represe
NR2 HO A-Q 6
ri or a bis-aci
ve and b) rem
or m conpounds of
produci ng conpou
ing to claim, 1,

an..i nt nrnced, a!te

nt ed

d,
DVi ng

nds
t he

represent g
Ny NR H

d by For nul a 7(|||)
0 AQ 7 (iii)

33

Rl - N

peSs N

34

r=5
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and a diamne using a c
b) renoving the protect
weeovposes of Formul a 1.

oupling agent in a solvent; and
ing groups so as to form

20 77. A process f orPCT/CA2006/001721

produci ng conmpounds represented by Fornula I,

according to claim 1,

t he processagmayDoskdl Blo. 280003294WO

eadpina-an—tnternediate T eRFAL €0 by Formul a
gef :“Hd ?ﬁmp 9].) WO 20077 018224
PCT/ CA2006/ 001721 Attorney Dock 03294WD Q
A O NNH OB HN OA Q8(iid I "N---1¢C02H
and R2 in ja solventx and b) renoving the protecting
groups so jas to for onpounds ormula 1. 5 78. A
process fof produci‘ng unds ented by Fornul a
|, accordipng to cl aihiy Q%“ S conprising: {a)
hydré&enat on of a co ou %ﬁﬁes ked by 1g 10, Q1
LA OH 20D aN N BP (Jii Q\-
o
FLF _7
\ R |=F ;
NH
0]
g aate
NH
O
N
"0 5.
F HN
FF \
\ ;
., NH 0./
o /_< >
0 N
HN ENSd
0
N"—O OTNH
-0
@J/S*o HN
FE ;
O~/ F
e SO
38 S BOR PU
o(ﬁik\/\, X ji
&gg”\@ e
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R2 HN O A Q 1g

in a solvent, b) filtr

ati on and

concentration of the solvent to provide a conpound of

WO ooomoksa24 q.

2007/ 048224 PCT/ CA2006/ 001721 Attorney Docket No.
L80003294V\D 79. A nmethod of nodul atzhgey PRKELNRS L8ED03294WO

290 RECTIFI ED SHEET (RULE 91) V¥TT/CA2006/001721

MBSl CONMprising. CONGpjdti@ @ cell Wth a
conmpound, —gccording to claim 1, SO as 1o fpFevent
bi nding of |a BIR binding protein to an ;%ﬁFBI main
her eby nodul ating the I AP functi on. a
conpound represented by Fornula I: O H R200 N
NyNHR1loo 131 01 BGn | OB RLHN' LN NAQRH
D 1 10 of a salt thereof, forOth uPacture off a
medi cament | for treati ngHor pr Hdi sease st|ate
char 8% eri zed by i nsuf | ci g t03| wher ei n:
nisOorl; mis 0, 1 eW plslor%l Yis NH, O |or
5; A and A} are in Q\/éﬂe\ﬁtlg sel ected from 1) -CH2-,
20 2) -CH2(CH2
O
@f o
F
FF
F ;
O..SC
o
\ N
.. NH o /\/\2:0
40 HN™© HH” o< "
N
N
.10
F
F ;
NH O“sj:
o, (O™
N
HNLO H O Q" J\Q
41 OW\/NW)L”/\/\/&O
N o] Oy, NH
O )
8:0 HN™ ™
i '
F
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3)

-C(CI_B)Z_!
cycl oal kyl ) -

wabdogh4s23t C7 cycl oal kyl ) -,
i ndependently d -C6 al kyl ;
91) WD 2007/ 048224 PCT/ CA2006/ 0017 2oy Doskeeo. De(uﬁoe294wo

NTo

94W BGis 1)

-Striictire ;

or

5BGis O

NAND = 2)
10 X and X
13,S, 0 2

42

HHO N 3) H, or HO ,NY N " 4);
are ind pendently sel ect ed from 1) 0,
0 3 O H, O IS

F
o O
ot

43

44

45
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4) -CH(C1-C6 alkyl)-, 5) -CH(C3-Cr

6) -C3-C7 cycloal kyl-, 25 7) -CH(Cl-C6
or 8) -C(O -; B ardr/BA2@re01721
291 RECTIFI ED SHEET (RULE

OH
NR



15 5) 0"0 6) -1S\s, or OSON 7) H; Lis
selected from 20 1) -Cl1-Cl10 al kyl-, 2) -C2-C6
w@bdoenyd224 292 RECTI FI ED SHEET (RULE 91) WD PCT/CA2006/001721
2007/ 048224 PCT/ CA2006/ 001721 Attorney Docket No.
L80003294WD 3) -C2-C4 al kynyl -, 4)torkeyToéket No. L80003294WO
exel "%'hﬁ‘ai = 5 —=phenyt—, Sm,cﬂm;p@yl -, b5 7)
-gginéro Fyt—=—8)—heterocyctyl-, 9) -CILgGo6
al kyl - (C2-|C6 al kenyl)- Cl1-C6 al kyl-, 10)/=FC1,
al kyl - (C2-|c4 al kynyl )-C1-C6 al kyi, 11)°%
al kyl - (C3-|C7 cycl oal kyl ) -C1-C6 al kyl, 12) -Cl1-(6
al kyl - phenyl -C1-C6 al kyl, 13) -C1-Co6 N ;
al kyl - bi phenyl - C1-C6 ajkyl, 14
al kyl - het efoaryl -d - al kyl @ 1
het ed6cycl lyl - C1- C6 al k4P, N 36) -CIAC6 al kyl -O C1-C6
al kyl ; 15 R1, R100, nd RP00° ar e iNidependent |y
sel ected from 1) X or 2) C1-C6 al kyl optionally
substitutedm nore R6 substituents; 20{Q
and QL are eg dently 1) NR4R5, 2) OR11, lor
F
FF

: and

47 F
©—\'ng O%NH (Nj\?N II=:

63. An intermediate compound represented by Formula 2(iii):

~

o)
PG2 Q B”
RTN\-/”\N/k”/N
- |
2
RZ H O Asqg

2 (iii)

wherein PG? is a protecting group, and R', R, B, A, and Q are as defined in claim 1.

64.  An intermediate compound represented by Formula 3(iii):
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3) S(OnNRL1; or 25 Q and QL are each independently

gDG wherein Gis a 5, 6 or 7 nenbered ring which
wW@pio7oskd y i ncorporates one or nore het er oat PAECA2006/001721

chosen fromS, Nor O, the ring being optionally

substituted with one or nore R12 aubsby bowkstsd. LEMORDIWO

and R5 are each independently @93 RECTIFI ED SHEET

(RULE 91) WD 2007/ 048224 PCT/ CAR006/ 001721 Attorney

Docket No. L80003294WO 1) H, hapoal kyl, 3) <-Cl-C6

al kyl, 4) F-C2-C6 al kenyl, “C2-C4 al kynyl , 6)

E- C3-C7 cycloal kyl, 7) <-C3- cy Hkenyl, 8)

(-aryl, 9) <-heteroaryl, 0) &=meterocyclyl, 11)
<--heterobicyclyl, 12) “R11, 13) (--C(O O R,
14) +C( Y)NR'R9 orB@5 157 1 S(O) 2-R', wherein the

al kyl , al kenyl , nyl ycIoaIkyI cycl oal kenyl is
opt i onal | y subst i t Q one %) nore R6

substituents; and wher the aryl, heteroaryl,

“heter ocyclyl, and het at ob| cyclyl is optionally
substituted with one or Qore RLO substituents: 20 R6
is 1) halogen, 2) N2, 3) CN, |

wherein B, B, A, A', Q and Q' are as defined in claim 1.

5 65 An intermediate compound represented by Formula 4(jii):

PG® NH
\)L )\IT
o) A\Q

4 (iii)
10

wherein PG? is a protecting group, and B, R', R?, A, and Q are as defined in claim 1.
66. An intermediate compound represented by Formula 5(i):
PGS
R1-iZ‘R2
o= -
NH
ek 0 B“"'¥
R100N 0 NH O ‘
4 B*NH N
R200 'N Q-l |A\
I
© 5 (i)
A1
15 \Q‘I
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4) hal oal kyl, 25 5) Cl1-C6 alkyl, 6) C2-C6 al kenyl,

7) C2-CA al kynyl, 8) C3-C7 cycloal kyl, 9) C3-C7
weywros2kenyl , 30 10) aryl, 11) heteroaryl, BQ)/CA2006/001721

het erocyclyl, 13) heterobicyclyl, 14) OR7, 35 15)

S(O) nR7, 294 RECTIFI ED SHEET ( RULEtt&hy W67 L S682R4W0
whermb@ewg@&&ma@@aou;ﬁ\,t Ay B, BOCREY, RRORXL,800030 24U are as
16, R8§9 , 17) NR8S(O 2R', 18) COR7, 19) C(OOR7, 5

def'”%ﬂb;"clt\lﬁm 8RO, 21) S(O) 2NR8R9 22) OC(O)R7, 23)
OC(O Y-R', 24) SC(OR7, or 10 25) NC(Y)NRSR9,
erejn the aryl, heteroaryl, heterocyclyl, and
67. hetdnisaneqelefomrougiroRsreane ROEUFUEREF W th one or
nore R10 substituents; R7 is 15 1) H, 2) hal oal kyl,

3) C1-C6 alkyl, 4) C2-C6 al kepyl, 5) C2-C4 al kynyl,
PG O B

N N
1
R ; N

éz H O A‘Q
6 (iii)
wherein PG? is a protecting group, and R', R?, B, A, and Q are as defined in claim 1.

68.  Anintermediate compound represented by Formuia 7(iii):

CO-H
PG* O B
oy Dy
R H O A-q
7 (i)

wherein PG? is a protecting group, and R', R% B, A, and Q are as defined in claim 1.

69. An intermediate compound represented by Formula 8(iii):

Q\
A
O
O
NH»
~ <)
. B1-O .
H,N
N;j
(@)

1
A\Q1 8(iii)

wherein B, B!, A, A", Q and Q' are as defined in claim 1.
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20 6) C3-Cr7 cycloal kyl, 7) C3-C7 cycl oal kenyl, 8)
aryl, 9) heteroaryl, 10) heterocyclyl, 25 11)
whedoeng2ecycl yl, 12) R8RONC(=Y), or 13) Cl-C6 PCT/CA2006/001721
al kyl - C2-C4 al kenyl, or 14) Cl-C6 al kyl -C2-C4
al kynyl, wherein the al kyl, al kenyAtormdlyl)oBiek No. L80003294WO
cycl oal , - ' ' | Bor@uBS | ddcatdhe to claim
10, HEASALEH AP o Tny s st

e substituents; and wherein the
1, the arocess banprisgidg:yl , heterocyclyl, and heterobicyclyl is
optionally substituted with one or nore R10

S ol ; e@BVFomslgpeamdent |y 1) H,
3§)b§‘§dpﬁ%§?e§%‘?sﬁ‘§%e§%%ﬁ%é%§rﬁl ED)hSHEET ((Fi{l?JLE 91) WD
2007/ 048224 PCT/ CA2006/ 001721 At tgF ney Docket No.

L80003294WD 3) C1-C6 al kyl, 4) -C6 al kenyl, 5)
C2-C4 al kynyl, 6) C3-C7 cycloal gyl, 5 7) C3-C7

cycl oal kenyl, 8) aryl ,P®)ohetiero , 10)

het erocycl yl, 11) hetmgpiucmig%@ 12) C(OR11, 13)
C(OY-R', or 14) S(d2-R11,Wwhékeid the al kyl, .
~al kenyl , al kynyl, cycl oaIFiZyI H cyl odbienyl is
optionally substituted with ?,ne or nore R6
substituents; and wherein theM8ryl, heteroaryl,

~ heterocyclyl, and 15 heterobicyclyl is optionally

ina solMeebiandt ed with one or nore R10 substituents;

b) removing the protecting groups so as to form compounds of Formula 1.

10
71. A process for producing compounds represented by Formula |, according to claim

1, the process comprising:

a) coupling an intermediate represented by Formula 3(iii):

Q\
Y |
0O
9
NH,
C OB
g1-O
wl,
N 3 (iii)
i

15 Q'
R1

1
bz N~ -CO2H

and R2 in a solvent; and
b) removing the protecting groups so as to form compounds of Formula 1.

20 72. A process for producing compounds represented by Formula 1, according to claim

1, the process comprising:
a) coupling an intermediate represented by Formula 4(jii):
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or R8 and RO together with the nitrogen atomto which

they are bonded forma five, six or seven nenbered
whedoeneycl ic ring optionally substituted w t hPONEARZN06/001721

nore R6 substituents; 20 R10 is 1) halogen, -2) NO2,

3) CN, 4) B(OR13)(OR14), 25 5) Clatiornay Bydket Np. LEBOERAWO

al kenyl, 7) C2-C4 al gydg];yl 8) 8+.Cr cycl oal kyl, 9)

C3- C7 cycl oal kenyl , nloﬁ hay oal kyl\, 11) OR7, 12)

NR8R9, 13) SR7, 14)r , ﬁ%}“ O O R7, 296

120

RECTI FI ED SHEET (RULE 91); /048224

PCT/ CA2006/ 001721 Attorney Docket No.Q L80003294WD

16) S(O nR7, 17) CONRBR9, 18) S(O) 2NR8R9, 19) aryl,
5 20) heteroaryl, 21) heter(xﬁyﬁl yl, or 22)

het erobi cycl yl, wherein the al kyl, al kenyl, alkynyl,

and abydehivgted YiacidRBacicaCa @iati @Rloridé r apiidcRnadtivates ubimg i2taduicof

.#ath gne _or _more sgbséituents; 10 R11 is 1)
pepti Daeitle IR9 |agents, in a so venf, an

5 b) removing the protecting groups so as to form compounds of Formula 1.

73. A process for producing compounds represented by Formula 1, according to claim
1, the process comprising:

10 a) coupling two intermediates represented by Formula 4(iii):
PG® o g
Rty e
R? H O A‘Q
4 (iii)

with triphosgene, or a triphosgene equivalent, in a solvent; and

15 b) removing the protectinb groups so as to form compounds of Formula 1.

t
74. A process for producing cémpounds represented by Formula I, according to claim
1, the process comprising:

20 a) coupling two intermediates represented by Formula 4(iii):
PG* o g

R o N
2

4 (iii)
with oxaly! chloride in a solvent; and

25 b) removing the protecting groups so as to form compounds of Formula 1.
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2) Cl1-C6 alkyl, 3) C2-C6 alkenyl, 15 4) C2-C4
al kynyl, 5) C3-C7 cycloal kyl, 6) C3-C7 cycl oal kenyl ,

wQ 2001044224 8) heteroaryl, 20 9) heterocyclyl, oPCT/€A}006/001721
het er obi cycl yl, wherein the al kyl, al kenyl, alkynyl,
cycl oal kyl, cycl oal kenyl i s opti onattdrygeydddokédtiNoLEGBA03294WO
with one or nore R6 substituents; and wherein the

75. alz\ydrec%%tf&r LYém %eognruﬂﬁ%’ ﬁép\fésengé%%ﬁ% P‘ie\g%%i?{é td Saim

'y 'su stl one
1, the@[ﬁt@ﬁsm@nﬂsng 25. R12 is 1) haloalkyl, 2) Cl1-C6
aIkyI 3) C2-C6 al kenyl, 30 4) C2-C4 al kynyl, 5)

7) aryl, 8)
het eruopg %H%tgfgeﬁﬁ%re er%é%l w4 Fagél(l"hEdl FI ED SHEET
(RULE 91) WD 2007/ 048224 P@T/@A? 001721 Attorney
Docket No. L80003294 N 10 het er bi yclyl, 11)
C(O-R11, 12) C(O ) RSR9, 5 14) S(OR
R', or 15) C(=Y) NR$R9, Rﬁel‘HEI notheAabkyI al kenyl ,
alkynyl cycloal kyl, cycl oal kenyl is optlonally
substituted with 6 (iii)

and either a bis-acid chloride or a bis-acid, using a coupling agent, in a solvent; and

b) removing the protecting groups so as to form compounds of Formula 1.

76. A process for producing compounds represented by Formula |, according to claim
1, the process comprising:

a) coupling an intermediate represented by Formula 7(iii):

COH

PG® O B
e
R H 0 A
7 (i)
and a diamine using a coupling agent in a solvent; and

b) removing the protecting groups so as to form combounds of Formula 1.

77. A process for producmg compounds represented by Formula I, according to claim
1, the process compnsmg

a) coupling an intermediate represented by Formula 8iii):
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one or nore R6 substituents; and wherein the aryl,

heteroaryl, heterocyclyl, and heterobicyclyl is
wo@pio7oskd y substituted with one or nore RLO PCT/CA2006/001721

substituents; 10 R13 and R14 are each independently

1)H or 2) C1-C6 alkyl; or R13 and R14 are c [

forma heterocyclic ring or a het #@WX@B?VF@iLﬁg&?’Egﬂvo

81. Use of the conpound. of any oneQRf claims 1 to 62

for the manufacture of a nedi camsg
@

forntreating or
preventing a di sease state charact A by
insufficient apoptosis. 20 82. Us ac ding to
claims 80 or 81, in which the diseaseysffate ts cancer.
c

83. Use of the conpound gf—any 8 0 aims 1 to 62
for the manufacture of/ a / gnt for treating or
preventing a prolifBfQtive disorder. 25 84. Use of the
conpound of ankk of/~¢lains 1 to 62 in conbination
with an agent for nuf acture of a medi canent for
treating or preve&ing a proliferative disorder
wherein the agent is ééhectewnfron1 a) an estrogen
receptor nodul ator, b)¥an androgen receptor
modyl ator, 30 c) retinoid receptor nodulator, d) a
cyﬂ%toxic agent, e) an anti proliferative agent, f) a
msahyl-CPefdt ei n transferase inhibitor, g) an HVG CoA
reduchase inhipi, Lot 35 h) an HV protease inhibitor,
and hog Hamer W%E&gé@ﬁ"? RULE o1) VD 2007/ 048204
PEY tBARITEShG PIatedting/arednsi9,as30 dxEr CapPoungd 8hEodmHib!- i )
a reverse transcriptase inhibitor, k) an angi ogenesis

inhibitor, 1) a PPAR .y agonist, rrz%a PPAR,—.S. a0 to clai
78. adoprosess far prpduging aeIMBRUNsis rereseiied Formyia | @Icacadlng o claim

1, thel $15bss M ffprising:

a) hydrogenation of a compound represented by 1g

in a solvent,
b) filtration and concentration of the solvent to provide a compound of formula 1q.
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0) an anti-enetic agent, p) an agent useful in the
treatnment of anema, () agents useful in the

wao e@avseed of neutropenia, r) an inmunol ogi c-BCI@ARI0RG01721

drug. 10 s) a proteasone inhibitor; t) an HDAC

inhibitor;' u) an inhibitor of the hermr
activ 93(( $ia1 5dd65204w0

o ot ot oG PAERERE. 4 malibs RISy comiRetng el wit

a con&a&unb;ﬁccbmind foroldiedi, 50 asite brvéstrbindireg q:ﬂc"jaaBlmam(ilhg lp)ﬂ)telﬂ]?oo an
tte: GU 1zing radition (UVB
IAP B(?‘?iéirf’re hfa??g’&@‘éoq&%%gh%gg’ fua{:} Cyt oki nes, such as the

80.

interleukins, TNF, or induce rel ease of death receptor
S such s TRA a | ator of death

S & SRR Petetenio Y EGBIREY s “such as the

humani zed anti bodi es HGS- ETR1 and HGS- ETR2; 20 or in

conmbi nati on or sequenti al y WI th,fadiation therapy.

85. Use of the congopnd ne of clains 1 to 62
i n conbi nation vvltha a agonlst for the
manuf acture of a nedi tbe treat ment or

prevention of a proli eratBi ve di sorder in a subject.
25 86. Use, according to (:ééjg‘r;w 85 |n whi ch the death
receptor agonist is TRAIL according to
claim85, in which the deatgw r ceptor agonist is a
TRAIL antibody. 30 88. gccording to claima85, in
whi ch the death r&i@ﬁt\m”\ is in an anmount that
produces a synergisti cRgef ec, 8%~Qse, according to
clains 84 or 85, in which the proliferative disorder
is cancer. 35 299 RECTIFIED SHEET (RULE 91) WD
2007/ 048224 PCT/ CA2006/ 001721 Attorney Docket No.
L80003294WD 90. A pharmaceutical conposition

or a salipareel fag theaanwaplaimel medisgmenidordfeating phireyenting sdisease
state l&héx@@teﬂ&éd?bﬂn%ﬁ&@ﬁ%&&@ |y acceptable carrier,

| 'uent. or ‘exci pi ent or treating or preventlng a

wherginsease state characterized by insuffijcient apoptosis.
nisOort;

mis 0, 1or2;

pis1or2;
YisNH,OorS;

A and A' are independently selected from

1) —CHz—,

2) ~CH,CH,—,

3) —C(CHa).—,

4) —CH(C4—C; alkyl)-,

5) —CH(Cs—C; cycloalkyl)—,

6) —C3—C; cycloalkyl-,

7) ~CH(C+—Cs alkyl-C3—~C; cycloalkyl)—, or
8) -C(0) —~;

B and B! are independently C4-Cg alkyl;
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5 91. A pharnmaceutical conposition conprising the
conpound of any one of clains 1 to 62 in conbination

WOwREn/0#8294 conpound that i ncreases the circul at PemyCAz00e001721
of one or nore death receptor agonists for preventing

or treating a proliferative disorqder. 9 38fawo
preparing a pharnmaceuti cal conpos%ﬁ?rgﬁg?%kétﬁ}ﬁ%
conprising: 10 m xing the conpound of any one of

Bgis claim 1 to 62, with a pharnaceutically acceptable
car r)iéer, di l uent or excipient. 15 300 RECTIFIED SHEET

1) £RUPE—DAN
5 BGis
0

ka)LN/a
2) H H
”‘J\NJ\;

3) H ,or

H
/Nm/ux' s
"’1 N

4 O

)

10 X and X' are independently selected from
. 1) 07 NR13, S’
0]

15 B

L is selected from:
20 1) =C4-Cp alkyl—,
2) —C>-Cs alkenyl—,

202
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Attorney Docket No. 1.80003294W0O
3) —C,—C; alkynyl—,

4) —C5-C; cycloalkyl—,

5) —phenyl—,

6) —biphenyl—,

7) —heteroaryl—,

8) —heterocyclyl—,

9) —C4-Cs alkyl—(C»-Cs alkenyl)— C1-Ce alkyl—,
10) —=C;-Cs alkyl—(C>—C4 alkynyl)-C4-Ce alkyl,
11) —C4-Cs alkyl—(C3-C7 cycloalkyl)-C+-Ce alkyl,
12) ~C+-Cs alkyl-phenyl-C4-Cs alkyl,

13) ~C4-Ce alkyl-biphenyl-C;-Cs alkyl,

14) —C4-Cq alkyl-heteroaryl-C-Cq alkyl,

15) —C4-Cs alkyl heterocyclyl-C+-Cg alkyl, or
16) —C4-Cs alkyl-O-C4-Cs alkyl;

R! R'® R?and R* are independently selected from:
1) H, or

2) C1+—Cs alky! optionally substituted with one or more R® substituents;

Q and Q' are each independently
1) NR*R®,
2) ORY, or
3) S(O)uR'"; or

Q and Q' are each independently

O/p
wherein G is a 5, 6 or 7 membered ring which optionally incorporates one or more

heteroatoms chosen from S, N or O, the ring being optionally substituted with one or more
R'? substituents;

R* and R® are each independently
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1 H,

2) haloalkyl,

3) «+C4+—C; alkyi,

4) «+Co-Cs alkenyl,

5) «C,-C4 alkynyl,

6) «C3—Cy cycloalkyl,
7) «+C3-C; cycloalkenyl,
8) «aryl,

9) «heteroaryt,

10) «heterocyclyl,
11) «heterobicyclyl,
12) «C(0O)-R",

13) —C(0)O-R",

14) —C(=Y)NR®R?, or
15) «S(0)-R",

PCT/CA2006/001721

Attorney Docket No. 1L80003294WO

wherein the alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl is optionally substituted with
one or more R® substituents; and wherein the aryl, heteroaryl, heterocyclyl, and
heterobicyclyl is optionally substituted with one or more R' substituents;

R8is

1) halogen,

2) NO,

3)CN,

4) haloalkyl,

5) C—Cs alkyl,

6) C,-Cs alkenyl,

7) C>-C4 alkynyl,

8) C;—Cy cycloalkyl,
9) C;-C7 cycloalkenyl,
10) aryl,

11) heteroaryl,

12) heterocyclyl,
13) heterobicyclyl,
14) OR’,

15) S(O)mR’,
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16) NR°R?,

17) NR®S(O).R"",
18) COR’,

19) C(O)OR’,

20) CONR®R?,

21) S(0),NR®R®
22) OC(O)R’,

23) OC(O)Y-R",
24) SC(O)R’, or
25) NC(Y)NR®R?, -

PCT/CA2006/001721

Attorney Docket No. L80003294WO

wherein the aryl, heteroaryl, heterocyclyl, and heterobicyclyl is optionally substituted with

one or more R' substituents;

R is
1) H,
2) haloalkyl,
3) C—C; alkyl,
4) C,-C; alkenyl,
5) C,-C,4 alkynyl,
6) C;—C; cycloalkyl,

7) C5-C; cycloalkenyl,

8) aryl,

9) heteroaryt,

10) heteroc&lclyl,
11) heterobicyclyl,
12) RBR'NC(=Y), or

13) C4-Cs alkyl-C-C4 alkenyl, or
14) C4-C; alkyl-C,-C4 alkynyl,
wherein the alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl is optionally substituted with

one or more R® substituents; and wherein the aryl, heteroaryl, heterocyclyl, and
heterobicyclyl is optionally substituted with one or more R substituents;

R® and R® are each independently

1) H,
2) haloalkyl,
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3) C—Cs alkyl,

4) C,-C; alkenyl,

5) C,-C, alkynyl,

6) Cs—C;7 cycloalkyl,
7) C3-C; cycloalkenyl,
8) aryl,

9) heteroaryl,

10) heterocyclyl,
11) heterobicyclyl,
12) C(O)R",

13) C(O)Y-R", or
14) S(0)-R",

PCT/CA2006/001721

Attorney Docket No. L80003294WO

wherein the alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl is optionally substituted with

one or more R® substituents: and wherein the aryl, heteroaryl, heterocyclyl, and

heterobicyclyl is optionally substituted with one or more R substituents;

or R® and R® together with the nitrogen atom to which they are bonded form a five, six or

seven membered heterocyclic ring optionally substituted with one or more R® substituents;

R'is
1) halogen,
2) NO;,
3) CN,
4) B(OR™®)(OR™),
5) C4-Cs alkyl,
6) C-Cs alkenyl,
7) C>-C4 alkynyil,
8) C;-C; cycloalkyl,
9) C;-C; cycloalkenyl,
10) haloalkyil,
11) OR’,
12) NR°R?,
13) SR’,
14) COR/,
15) C(O)OR’,
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16) S(O)mR’,

17) CONR®R?,

18) S(O)NR®R?,
19) aryl,

20) heteroaryl,

21) heterocyclyl, or
22) heterobicyclyl,

wherein the alkyl, alkenyl, alkynyl, cycloalkyl, and cycloalkenyl is optionally substituted

with one or more R® substituents;

R'is

1) haloalkyl, J
2) C—Cq alkyl,

3) C-C; alkenyl,

4) C,-C, alkynyl,

5) C5—C;7 cycloalkyl,

6) C;-C; cycloaikenyl,

7) aryl,

8) heteroaryl,

9) heterocyclyl, or

10) heterobicyclyl,

wherein the alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyi is optionally substituted with

one or more R® substituents; and wherein the aryl, heteroaryl, heterocyclyl, and

heterobicyclyl is optionally substituted with one or more R substituents;

R"%is

1) haloalkyl,

2) C1—Cq alkyl,

3) C,-Cs alkenyl,

4) C,-C4 alkynyl, *
5) C:—C; cycloalkyl,

6) Cs-C; cycloalkenyl,

7) aryl, ‘

8) heteroaryl,

- 9) heterocyclyl,
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10) heterobicyclyl,

11) C(O)-R",

12) C(0)0-R",

13) C(ONR®R?,

14) S(O)m-R"", or

15) C(=Y)NR®R?,
wherein the alkyl, alkenyl, alkynyl, cycloaikyl, cycloalkenyl is optionally substituted with
one or more R® substituents; and wherein the aryl, heteroaryl, heterocyclyl, and
heterobicyclyl is optionally substituted with one or more R substituents;

R'® and R are each independently
1) H, or
2) C4-C; alkyl; or
R and R are combined to form a heterocyclic ring or a heterobicyclyl ring.

81. Use of the compound. of any one of claims 1 to 62 for the manufacture of a
medicament for treating or preventing a disease state characterized by insufficient
apoptosis.

82. Use, according to claims 80 or 81, in which the disease state is cancer.

83. Use of the compound of any one of claims 1 to 62 for the manufacture of a
medicament for treating or preventing a proliferative disorder.

84. Use of the compound of any one of claims 1 to 62 in combination with an agent for
the manufacture of a medicament for treating or preventing a proliferative disorder,
wherein the agent is selected from:
a) an estrogen receptor modulator,
b) an androgen receptor modulator,
¢) retinoid receptor modulator,
d) a cytotoxic agent,
€) an antiproliferative agent,
f) a prenyl-protein transferase inhibitor,
g) an HMG-CoA reductase inhibitor,
h) an HIV protease inhibitor,
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i) a reverse transcriptase inhibitor,

k) an angiogenesis inhibitor,

1) a PPAR-.y agonist,

m) a PPAR-.3. agonist,

n) an inhibitor of inherent multidrug resistance,

0) an anti-emetic agent,

p) an agent useful in the treatment of anemia,

q) agents useful in the treatment of neutropenia,

r) an immunologic-enhancing drug.

s)a p'roteasome inhibitor;

t) an HDAC inhibitor;’

u) an inhibitor of the chemotrypsin-like activity in the proteasome; or

v) E3 ligase inhibitors; _

w) a modulator of the immune system such as, but not limited to, interferon-alpha, Bacillus
Calmette-Guerin (BCG), and ionizing radition (UVB) that can induce the release of
cytokines, such as the interleukins, TNF, or induce release of death receptor ligands such
as TRAIL; |

x) a modulator of death receptors TRAIL and TRAIL agonists such as the humanized
antibodies HGS-ETR1 and HGS-ETR2;

or in combination or sequentially with radiation therapy.

85. Use of the compound of any one of claims 1 to 62 in combination with a death
receptor agonist for the manufacture of a medicament the treatment or prevention ofa
proliferative disorder in a subject.

86. Use, according to claim 85, in which the death receptor agonist is TRAIL.

87. Use, according to claim 85, in which the death receptor agonist is a TRAIL
antibody.

88. Use, according to claim 85, in which the death receptor agonist is in an amount
that produces a synergistic effect.

89. Use, according to claims 84 or 85, in which the proliferative disorder is cancer.
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90. A pharmaceutical composition comprising the compound of any one of claims 1 to

62, mixed with a pharmaceutically acceptable carrier, diluent or excipient, for treating or
preventing a disease state characterized by insufficient apoptosis.

91. A pharmaceutical composition comprising the compound of any one of claims 1 to
62 in combination with any compound that increases the circulating level of one or more
death receptor agonists for preventing or treating a proliferative disorder.

92. A method of preparing a pharmaceutical composition, the method comprising:

mixing the compound of any one of claims 1 to 62, with a pharmaceutically acceptable
carrier, diluent or excipient.
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