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WO 2007/ 048224PCT/ CA2006/ 001721 Attorney Docket No.
L80003294W) | AP Bl R DOVAI N BI NDI NG COVPOUNDS FI ELD OF
THE | NVENTI ON 5 The present invention concerns
conmpounds that bind to | AP BIR domai ns, and

WB&%{%%}%H y the BIR2 and Bl R3 domai ns, andPEWC%Z@OM}M721
useful to treat proliferative di sorders
OF THE | NVENTI ON Apoptosis, or prodtt 05%8%@&?%94“’0
typically occurs in the devel opmnent and 10mai nt enance '

Z];)ogsglt |t Eyﬁmbmm‘iﬁ%g?%ﬁ@*@@l role

i n enbryoni ¢ devel opnent, viral pathogenesis, cancer,
aut oi nmune di sorders, and neurodegenerative diseases,
FIEED\@IF THESINMENTION/ ents. Alterations in an apoptotic

The g?é%gr%ﬁve g‘n Poq'\%gm's gyhgg@gjg thak BmP1 keI APBRIR RRERS LarRimore

such as system c_1upus
pamcyiamewat%sz sncaawzsmmafqgl andse epefulite tre%trpavhifeﬁatvp ﬁéPfders
15i nfections, including those associated wth herpes
virus, poxvirus., and adenovirus. Caspases, a class of

BAGKGROMNB QF JHEINVENTION own to initiate apoptosis
Ap@f)ﬁ)ﬁg drivfdgriiaved Qé%aﬁp Wp\éﬁﬂ;ﬁ&tcuﬂsﬁrhttﬁ'ob@éléprﬁént and

apoptosi s proteins &l %gare fam | IS{F:'E% af K
mayHpARCE SRRy Bites B uiieddlahraanias. Apopigts p E eyt 4re known
to HIBY RcriGtanidia enibayoRlcydebéiBfimertd) ital patsheBidRS cart@r, antbimmune

isgREg A DSTOMREPLE STRtas “EAas o REr oul: Apfglis inan
apbiitdiRlreéinse haebearr imglidateddn thel deveippment@f insP2 agtoimsmune
oG, S DU TR 0 Ay PG S0t A
infggtings, mdmgthse Isgeciaied WthNaerRew¥Ius, PAME SeaRd X evauand
ILP2 have a single SIR domain and a RI NG donain. The
B e TR A Ll Py oS Bk e
be&xyactivaied! Iribibitdisrud apaptbdicprotpdes) alewt faily'd? peaeins vdich
cob&HRAE t&f’?ﬁé’aﬁaecﬁlo%ﬂ% lkP?‘gﬁa ;Hilg)ncﬁﬂrﬁa‘?@ﬁﬂﬂéw 8lr1, BIR2, and BIR3,

tor 0 caspases
ang piay @Isp;ﬂoaialrmeH@zlat ficpepdomainabire Glerninkg Exappiesef mgnan

IAFI’é .Héﬁ@e 3GAD, \HII\M gls&eMt@AQGAf’EP 96d HA®IREIRP1)|RRh have

domai n of bi nds and hi bits caspase-9,
fhremﬁ%dmn%@m aLaBoxsiegaeal RING zinginger. Nl bas) thgse BIR domains

(BISA! nmm Eels @ﬂhﬁﬁpbutm_?_:' m¥E%MmR gmbré_as szrr]uca‘nd %_QTafa‘vg atsiigle BIR
cas mal Ns ve SQ een .

o BRRRR AR 1 Tne e S g R iy fapoptosi

{(XIABTcamsncs ohlg dritiibits dissadtivatbe dadpasesoby dirfeBARR)inglio shedcas@ases, but

XA Gar Gl Abve cALLSEEY: DS Mioch SRAIICAN cuRhALS

as a constraint to apoptosis
(Smeg) tfupu@tﬂweyb@un&ﬂatpbumeéhq@ mrﬁ@asmpatbw&gw%@sﬁdlgwcﬂww

of & RING £iRB fifigdr QoRBR TRE BIkA Géthaih B RIAPHMds@Rd inhibits caspase-S,
terestingly, results denmpnstrate that resistance

Wh%iﬁ&ﬁ? BevalecaRPdRe-Yre (PR e BRI ArtHAR iAol Hsé“’"v'fy of
effelitoreat@deagaing sT.. SeBIR dondirdave aRotbben gabtisted With tre,
. esti ° ' h
B RREbf 1ARs Wi kOt RS e e e 1 Bl B
TABEI s to apoptosis. A series of endogenous |igands
are capable of interfering with | AP-caspase
interactions. The X-ray crystall ographic structure of
XIAP BIR2 and BIR3 reveal a critical binding pocket
and groove on the surface ok each BIR domain. Two
manmral i an m tochondria] 10 proteins, nanely second
m t ochondri a-deri ved activator of caspases (Smac) and
Omi/Hra2, and four Drosophila proteins (Reaper, H D,
Gim and Sickle), which interfere wwth | AP function
by binding to these sites on their respective BIR
domai n, have been identified. Each of these | AP
i nhi bitors possesses a short am no-term nal
tetrapeptide, AXPY or AVPI-like, sequence that fits
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mis O, 1 or 2, pis1or 2; is NH Oor S Aand A

are independently 1) -CH2-, 2) -CH2CH2-, 3)

-C(CH3)2-, 4) -CH(CF-C6 5) -CH(C3-C7 cycloal kyl)-, 6)
Xcl oal kyl -, 7) -CH(C1l-C6 al kyl - Cs- Chrrcaronsonrrzt

. 3-C7
W@%Wé‘ﬁ%yl)-, or 8) -C(0) -; B and Bl are

i ndependently C1-C6 alkyl; BGis 0 N)Csi
X1 are independently 1

Atteney, Dock ) 0. Eai %94WO
Owralighe IARS; fangtios ps ﬂ-m’sg-qié)t‘ tfza?pgly\i'tlc?%}gﬁpl? ?ﬁiﬁc’ yh?&cr{tnz ’ut So the
tufior PrbgreSstorPShairekivtance t8)pharicOiical itenvghtion. Bjeresblglg4esuits
de?rltgﬁ%t%lﬁ gia_t @sﬁacr:%ﬁ g@%ﬁ&:sgl%lar% tha aecrggse'b?!@w}l and dhkisense
directed against specific IAP’s in the cells. Hence, suggesting that interfering with the
activity of the IAP"s might prove advantageous in sensitizing disease cells to apoptosis.

A series of endogenous ligands are capable of interfering with |IAP-caspase interactions.
The X-ray crystallographic structure of XIAP BIR2 and BIR3 reveal a critical binding
pocket and groove on the surface of each BIR domain. Two mammalian mitochondrial
proteins, namely second mitochondria-derived activator of caspases (Smac) and
OmifHtra2, and four Drosophila proteins (Reaper, HID, Grim, and Sickle), which interfere
with IAP function by binding to these sites on their respective BIR domain, have been
identified. Each of these IAP inhibitors possesses a short amino-terminal tetrapeptide,
AXPY or AVPl-like, sequence that fits into this binding pocket and disrupts protein/protein
interactions such as [AP-caspase interactions. Although the overall foiding of individual
BIR domains is generally conserved, there are alterations in the amino acid sequences
that form the binding pocket and groove. As such, binding affinities vary between each of
the BIR domains.

A number of compouﬁds have been described, which reportedly bind XIAP including Wu
et al., Chemistry and Biology, Vol.10, 759-767 (2003); United States published patent
application number US2006/0025347A1; United States published patent application
number US2005/0197403A1; United States published patent application number
US2006/0194741A1. Some of the aforesaid compounds, while they appear to target the
BIR3 domain of XIAP, may have limited bioavailability and therefore limited therapeutic
application. Moreover, the compounds fnay not be selective against other IAPs and
indeed other BIR domains, such as BIR2; this lack of specificity may lead to unexpected

side effecis.

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.



8) -heterocyclyl-, 9) -C1-C6 al kyl-(02-06 al kenyl)-

C-C6 alkyl-, 10) -01-C6 alkyl-(C2-C4 a | kynyl)-CrC6

al kyl, 11) -01-C6 al kyl -(C6-07 cycl oal kyl)-C1-06

al kyl, 12) -0, 1-06 al kyl -phenyl -C1-06 al kyl, 13)

-01- 06 al kyl - bi phenyl -C1-06 al kyl, 14) -01-06

al kyl -heteroaryl 01-06 al kyl, 15) -G -C6 al kyl

heteroc:\j/_ | -01-C6. al kyl, or 16) --01-06
SUMMARY IO THEINWENHON R1. R16, R2 and R2DD are

We ha&@@?&&%@%ﬁ Iy él&el%bnéé of@brmadurid 1@ biat kel IABg Bibertiange cellular

Sstitute
spoogh vt RSB Ve KRB i gty
and bi Qi)ab‘hty %é,m@bo@damdu@a @tigctien ahd/omridsspd HfR protajnsgn cells

vefore o Ao PRGRUT ST SHE TR it SRR b pepace o

caspase0aRd cdpase &, Haherth@restitesugiery isba agalbmeleswa g sapable of
down—rg\@t*ﬂ o tlé aeﬂotcwﬁggef&% eﬁ’H?éﬁ? rtfrusmca%Hg%tat EiMﬁ;@ﬂyS’meBée airtble

ependent al oal k
compoGHdsGhaybifey laavamyages whsn aﬁm@ﬁ»ﬁr@d @)CO@EIH@E@"@(Y*WF indygers
(ﬁapoﬁ§ISC7 cycl oal kyl, 7) 03-C7 cycioal kenyl, 8) aryl, 9)

eteroaryl, 10) heterocyclyl 11) heteroblcyclyl
12) C(0)- R11 13) C(0)0-R11 , 14) C(=Y)NR6RO, or 15)

Specafé(!@? 2 Rive demdMBRE(EE that e oah'nbylhnds alnkdenihe, BIR2 RythBIR3

ettt B ) SRS TR g i
combin¥ii6h &ith atch@nélhyﬂapedﬂetagema:ryldﬁathee@pt@c gadnjat, sugh gs TRAIL or

agontsﬂ"gl%)gr (I%% ¢ h}q %@ﬁt ?%%Q?kﬁé/mﬁnlﬁgéﬁdf%hgﬁld%rﬁg calie Of

reductiblddt ca'H)JIaONLPs from cells wh|ch can be blocked by a proteasome |nh|b|20r
Advantageously, the compounds descnbed herein have pro-apoptotic activity in various
cancer cell lines such as bladder breast, pancreatic, colon, leukemic, fung, lymphoma,

- multiple myloma and ovarian, and may also find appllcatnon in other cancer cell lines and
in diseases where cells are resistant to apoptosis. The compounds were found to kill
cancer cells in a synergistic manner with TRAIL or with agonist TRAIL receptor anti-
bodies. These results suggest that compounds of the instant invention will demonstrate’
anti-cancer activity against solid tumours and tumours originating from the hematologiéal
malignancies. Moreover, the compounds of the present invention may also find

. application in preventing cancer cell metastasis, invasioh, inflammation, and in other
diseases characterized by cells that are resistant to apoptosis. The compounds may also

- be useful ih the treatment of aufoimmune diseases.

In a first aspect, there is provided a compound represented by Formula I:



4) hal oal kyl, 5) 0i-C6 al kyl, 6) C2-C6 al kenyl, 7)
C2-A al kynyl, 8) Cs-C7 cycloal kyl, 9) C3-C7
cycl oal kenyl, 10) aryl, 11) heteroaryl, 12)
heterocyclyl, 13) heterobicyclyl, 14) OR7, 15) ‘
S(0)",R7 , 16) NR8R9 , 17) NR8S(0)2R11, 18) COR7, 19)
C(0)OR7, 20) CONR8BR9, 21) S(0)2NR6R9 22) OC(0)R7, 23)
a\%% 1 24) SC(0)R7, or 25) NC(Y) NR8R9,
or B he aryl, heteroaryl, heterocyclyl, and
wheigher obi cycl yl are optionally substituted with one or
nore Rw substituents; R7 is 1) H,£ 2) hal oal kyl, 3)
nisoros al kyl, 4) C2-C6 al kenyl, 5) CrC4 al kynyl, 6)
m 18- Cdr zycl oaI kyl, 7) C3-C7 cycloallenyl, 8) aryl, 9)
heteroaryl 10) heterocyclyl, 11) heterobicyclyl, 12)
PisREI401\ 10(=Y), 13) Cl- 06 al kyl - C2-C4 al kenyl, or 14)
v iHHG calbkyl - C2- C4 al kynyl, wherein the al kyl,
al kenyl , -al kynyl, cycloal kyl, and cycl oal kenyl are
optlonally substltuted with one or nore R6
A SHRStLid mespeaideatly wherein the aryl, heteroaryl,
hetero%¥clyl and heterobicyclyl are optionally _
sub x1&ied with one or nore R19 substituents; R8 and

ﬁCﬁﬁiﬂk—' ndependent ly 1) H, -2) haloal kyl, 3)
Cl & @/s -c6 ai kenyl,
4) ‘“CH(C‘!‘_CB atkyl}-,
5} ~CH(Cs+C7 cycloalkyl)—,
~ ) ~Cs~Cy cycloalkyl,
7) ~CH(C~Cs alkyl-C~Cy cycioalkyl)—, of
8) -C(0) —

B° and B are independently C+-Cs alkylh
BGis

1) XX
_ O
BN S
2y H OH
O

A

3) H , or

5] Q ™,
NT(LL -
27 ﬁ

4) - 0 ;

X and X' are independently
)0,
2) NR'™,
3) S,

3a



5) c2-C4 al kynyl, 6) ¢3-C7 cycloal kyl, 7) ¢3-C7
cycl oal kenyl, 8) aryl, 9) heteroaryl, 10)
het erocyclyi, 11) heterobicyclyl, 12) C(0) R11, 13)
C(0)Y-R, or 14) S(0)2-Rily mhereln t he al kyl,
al kenyl , al kynyl, cycl oal kyl, and cycl oal kenyl are
_optionally substituted wWth one or nore R6
substituenfs; and wherein the aryl, heteroaryl,
het er ocyc and heterobicyclyl are optionally
substﬁkﬁted ith one or nore Rl substituents; or R8
and RO toggther wWth the nitrogen atomto which they
~are bondedjfarma five, six or seven nmenbered
hetergg6 i ®ring optionally substituted with one or
nor e substituents; RIDis 1) hal ogen, 2) N2, 3)
oN, 4) E& Rﬁgz(ORl4) 5) G -05 alkyl, 6) C2-06
al kenyl &I al kynyl, 8) Ca-C7 cycl oal kyl, 9)
C3- CVESyc galk yl, 10) haloal kyl, 11)O0R7, 12) NRSR9,
13) S 14) . C(P? 15) C(0)0 Rz, 16) S(0),"R7, 17)
CONRBR9, 18) S(0)2NRSR9 , 19) aryI 20) heteroaryl,
21) hetqyp&yglyl or 22) heterobicyclyi, wherein the

al kyl 7yatkenyl , al kynyl, cycloal kyl, and cycl oal kenyl
are optlor@I y substltuted with one or nore R6
substit uené - R11 is 1) haI oal kyl, 2) Ci1-C6
al kyl 8) 3,1 ﬁ@B &l kenyl ,
O\\//
E, /1
Lis:

" 1) —C-Cyp alkyh-,
2) ~C,-Cs alkenyl—,
3) —Co~C,4 alkynyl—,
4} -C4-C; cycloatkyl-,
5)-phenyt-,
" 6) —hiphenyl—,
7) —heteroaryi—,
8) ~heterocyclyl-,
9) —C+-Cs alkyl—{C2-Cs alkenyl)—- C-Ce alkyl-,
10) ~C~Cg alky{Cz-Cs alkynyl}—C4-Cs alkyl,
11) --C4-Cs alky{Cs-C7 cycloalkyl)-C1-Cs alkyl,
12) ~C-Cs alkyl-phenyl-Cy-Cs alkyl,
13} -C4-Cs alkyl—biphenyl-C4-Cs aikyl,
14) —C-Ce alkyl-heteroary-CCsalkyl,
15) —C+-Cy alkyl heterocycly-C4-Cs alkyl, or
18) —C4-Cs atkyl-0-C4-Cs alkyl;

3b



4) C2-C4 al kynyl, 5) C3-C7 cycl oal kyl, 6) C5-C7
cycl oal kenyi, 7) aryl, 8) heteroaryl, 9)
het er ocycl yl, or 10) heterobicyclyl, wherein
t he al kyl, al kenyl, al kynyl, cycloal kyl, and
cycl oal kenyi are optionally substituted with one or
nore. R6 substituents; and wherein the aryl,
thﬁewgglF&;g@g&gﬁggp&hﬁ%ﬂyand heteroblcyclyl are
optionally substituted with one or nore Rie
subsﬂ)HU§hts RI2 is 1) haloaikyl, 2) Cl-C6 al kyl, 3)
n =3 b,
S B ey oty Soahisain g poTreaphngli
heterocyclyl, 10) heterobicyclyl, 11) C(0)-R11, 12)
RO, 14) S(O),,-Rll, or 15)
Céééiéié%éECQaﬁ Eé|ﬁmgﬁe al kyl, al kenyl, al kynyl,
cycl 6BNR$R°, and cycl oal kenyl are optionally
subshibﬁheg with one or nore R6 substituents; and
wher & 1t he' aryl, heteroaryl, heterocyclyi, and
heteBbﬁﬁbyﬁ?yl are optlonally substituted with one or

R13 and R14 are each
d"g'peng #?ént}f giﬁimc%nﬁ%)l C6 alkyl; or Rl and R14 are

ed to forma heterocyclic ring or a

het er lyl ring. In a second aspect, there is
provideg ajconpound represented by Formula |: or a
salt f, wherein: nis 1, mis 0, 1 or 2; Yis
NH, 0 o ; A and Al are independently or 2) -0(0) -;

‘B and Bl°are independently Cl1-C6 alkyl; BGis
whelelhi &g a 505 ) 7 Membered ring which optionally incorporates onie or more
hetercatoms chesen from S, N or O, the ring being optionally substituted with one or

more R substituents;

" R*and R°® are each independently
1) H,
2} halcaikyl,

" 3) C—Cs alkyl,
4) C,-Cg alkenyl,
5) Co-Cy alkynyl,
8) C—Cy cycioalkyi,
7) Cs-C5 cycioalkenyl,
8) aryl,
g} heteroaryl,
10) heterocyolyl,

: 'ﬁ)ﬁe‘cerobicyciyl,
12) C(O)-R",
13} C(O)O-R",

~ 14) CEYINRR®, or
15) 5(0)-R",

3c



H, or X and Xt are independently 1) 0, 2) NH, 3) S,

04 , OAONGHYV) "v., or 00 '.. zg NA O9H L is:
1) -C1-010 2) -C2-C6 alkenyl , 3) -CQ-C4 4) -C3-07
cycl oal kyl -, 5) -phenyl -, - bi phenyl -, 7)

Y e%%ﬁrt ﬁx&aﬂéﬁé’g JW%W %é%gla %Glog&e@ are %Eona

albsitutedGRh e alr kyny IR -s@a$t;im1tq;|an9 wheg[qgl th@wbgetemaryf

qt%;f:yc&ﬁa eﬁ{&ﬁ‘e@%g@g& a\h%(éy ?]905%3 @8%@{%%8&\)@1’1 sitloGRore RY

aliuetmsphenyl - G - Ce al kyl, 14) -G -Ce al
kyl - heteroaryl - CrCe -al kyl, 15) -Cl-Ce al kyl
het erocycl yI 'Cl-Ce al kyl, or 16) -Cl-Ce alkyl-Od-Ce
Rikyl; Rl, -.100, R2 and R266 are independently .
1) H _ .or 2) Cl-Ce alkyl optionally substituted
with Hﬁ}?b@?“*mre R6 substituents; Qand QL are each
i ndepgmtent | y ‘NRARS; R4 and R5 are each independently
1) H 28N hal oal kyI 3) G -Ce alkyl,

4} haloaikyt,

5} Ci—Cs alkyl,

8) C-Cs alkenyl,

7 Co-Cy alkynyl,

‘8) C+Cy cycloalkyl,

8} C5-C; cycloatkenyl,

10) aryi,

11) heteroaryl,

- 12) heterocyclyl,

13) heterobicyclyl,

14) OR’, '

45) S{O)mR’,

16) NR*R® ,

17) NR®S(O)R"",

18) COR’,

18) C(OYOR,

20) CONR'R®,

21) S(O)NR*R®

22y OC{O)R’,

23) OC(O)Y-R",

24) SC(O)R’, or

25) NC{Y)NR*R®,
wherein the aryl, hetercaryl, heterocyclyl, and heterobicyclyi are optionally

substituted with one or more R substituents;

3d



4) C2-Ce al kenyl, 5) C2-C4 al kynyl, 6) C3-C7
cycl oal kyl, 7) C3-C7 cycl oal kenyl, 8) aryl, 9)

het eroaryl, 10) heterocyclyl, 11) heterobicyclyl, 12)
C(0)-R11, 13) C(0)0-R11, 14) C(=Y)NR6R9, or 15)
S(0)2-R', wherein.the al kyl, al kenyl, alkynyl,

gygl oal kyl, and cycl oal kenyl are optionally
substituted with one or nore R6 substituents; and
wher ei)iid,t he aryl, heteroaryl, heterocyclyl, and

het erghj | are optionally substituted with one or
nor e %%él@sé%%’tituents; R6is 1) hal ogen, 2) NO2, 3)
CN, %)@ akytkyl, 5) Cl1-C6 al kyl, 6) C2-C6 al kenyl,

7) C2;¢4 Al , 8) C3-C7 cycloalkyl, 9) C3-C7
cycl o@lgée(%y%ﬁ;yerp‘%) aryl, 11) heteroaryl, 12)

het er®©ge\dikyngl3) het erobi cycy, 14) OR, 15)

S(0) ,R7, ~1 , 17) NR8S(0)21111, 18) COR7, 19
cgog dsﬁe%” b@cﬁgﬁf&gﬁg, 213 8(0)(2N)ReR9 22) O)C(O) R7. 23%
OC( 0)7y-CRAL cyclgdike®( 0) 127, or 25) NC(Y) NR8RG, wherein

t he asr\él heteroaryl, heterocyclyl, and
het er3 W&’ycl yl are optionally substituted with one or

nor e dRheeudzgyli t uents; R7 is : :
" 10) heterocyelyl, | I |
11} hetarobicycly,
12) R°R°NG(=Y),
13) C1-Cy alkyl-C»-C, alkenyl, or
14) C1-Cs alkyk-C-Cy alkynyl,
wherein the alkyl, alkenyl, alkynyl, cycloalkyl, and cycioalkeny! are optionally
substituted with one or more R® substituents; and wherein the aryl, heteroaryl,
heterocyclyl, and heterobicycly! are oplionally substifuted with one or more R

substituents;

R® and R® are each independently

1) H,
2} haloalkyl,
3} C—Cs alkyl,
4) C-Cs alkenyt,
5) Co-Cy alkynvl,
8) C;~C7 cycloalkyl,
7} Cs-C7 cycloalkenyi,
8) aryl,
9) heteroaryl,

10) heterocyclvi,

11} heterobicycly!,

12) C(OR",

13) C(OYY-R", or

14) S(0)-R™,

3e



1) H 2) haloal kyl, 3) Cl1-06 al kyl, 4) C2-C6

al kenyl,. 5) C2-C4 al kynyl, 6) G3-C7 cycl oal kyl, 7)

C3-C7 cycl oal kenyl, 8) aryl, 9) heteroaryl, 10)

het erocyclyl, 11) heterobicyclyl, 12) R8RONC(=Y),

13) C1-C6 al kyl -C2-04 al kenyl, or 14) Ci1-C6
wheae.lume-a@gd %eaywmymys Meaiéylnammeymaﬁsﬂny atkloghyially

cl oal kyd c 'y
R By R e S g
heteaARSERL Bnd heteidyclyhet eptanaflly subsiteedestblope or aate R™
het'er obi cydyl are optionally substituted with one or
sUb§}#%9R16 substituents; R6 and RO are each

i ndependently 1) H, 2) hal dal kyI "3) C1-C6 al kyl, 4)

or 5o it s Sast R oL B eyt a e

six d?%?érﬁ%@bﬂesd Helgrobetierinhoionkally sulkPuiel O)iRbde orlrBpra RS
Y-R11, or 14) S(0)2-e, wherein the alkyl,

SUB%H@FF;/I al kynyl, cycloal kyl, and cycl oal kenyi are
opt i onal Iy substituted wWth one or nore R6
substituents; and wherein the aryl, heteroaryl,

R! ﬁet erocyclyl, and heterobicyclyl are optionally

: g t.,é;tj?@red with one or more am substituents; or R8

ogether with the nitrogen -atomto V\,hl ch they-
aréZ B6hded forma five, six or seven nenbered
hetzepgeyclic ring optionall'y substituted with one O

rmr R6 ubstjtuents; Rl is 1) halogen, 2) NO2, 3)
ONA) $j0 ?’ﬁﬁfé‘&)(omzt), 5) G-Ca alkyl, 6) 02-Cs
al kerylo, atiy,

. 8) C,-Cs alkenyl,
7) CCy alkynyl, '
8) Cs-C; cycloalkyl,
9) Cs-Cy cycfoa!keny!,
10) haloalkyt,
41) OR,
12) NR°R®,
13) SR/,
14) COR’,
15) C(O)OR’,
16) S{OWR,
17) CONR®R?,
18) S(O)NR°R?,
18} arvi, |
20) heteroaryl,
21) heterocyclyl, or
22) heterobicyclyl,
wherein the alkyi, atkkenyl, alkynyl; cycloalkyl, and cyc!oalkenyi are optionally

substituted with one or more R® substituents;

3f



7) 02-04 aikynyl, 8) C3-C7 cycloal kyl, 9) 03-07

cycl oal kenyl, 10) haioal kyl, 11) OR7, 12) NR5R9, 13)

SR7, 14)00R7, 15) 0(0)0 R7, 15) S$(0),T,R7, 17)

CONR5R9, 18) S(0)2NR5R9, 19) aryl, 20) heteroaryl,
R21 het er ocycl yl, or 22) heterobicyclyl, wherein the

al ky lﬁgr aI kynyl, cycl oal kyl, and cycl oal kenyl
are 3pﬁ|on Iy substituted with one or rore R6

sub<)iGubpelyl R is 1) hal oal kyl, 2) O -Cs alkyl, 3)

C2- ke 4) 02-C4 al kynyl, 5) 03-07 cycl oal kyl,
%-Cg#acé}%%ngial kenyl, 7) aryl, 8) heteroaryl, 9)
het e¢)(ﬁ‘ay®d éyikynylor 10) heterobicyclyl, wherein the

alky | kynyl, cycl oal kyl, and cycl oal kenyl
are gﬁ’o k%’ﬁbstltuted wth one or nore R6

subsﬁ)lagt@;rrtyslpalhﬁmv\her ein the aryl, heteroaryt,

het )ﬂ?ﬂd yl, and heterobicyclyl are optionally

subst ted with one or nore R12 substituents; and
R13 @mdatdm&ryiare each independently 1) H, and 2) Cl-C6

4 ?gp R14 are conbined to forma
hete)&c?yeé??ygyt'l ng or a heterobicyclyl ring. In a
th| r’d))a:sreemcyclyhere is provided a conpound

! ?ﬁ‘ %ﬁdai nyAf i 1@%maégxt %nyk?%zﬁésﬂe@i g%l%{)tsggaily
sudeﬁtumedmmhw@r namel R?vlae!nmwertm@mawmmn theodrvicbetgrdasy! 2
el AR O AL éﬁ%ﬁ%‘é fh ot dore R

subgﬂim@;&ent ed by Formula 2(iH):

RZis
1) haloalkyl,
2) CCs alkyl,
3) C-Cs alkenyl, -
4) C-C, alkynyl,
5) Co—C; cycioalkyl,
6) C3-C; cycioaltkenyl,
7Y aryl,
8} heteroaryl,

- 9) heterocyciyl,
10) heterobicyclyl,
11) C(O)-R",

12) C(OYC-R™,
13) C(OINRR,
14) S(0)-R', or
15) C{=YINRER®,

wherein the alkyl, alkenyl, alkynyl, cyoloalkyl, and cycloalkenyl are opficnally
substituted with one or more R® substituenis; and wherein the aryl, heteroaryl,
heterocyciyl, and heterobicycly! are optionally substituted with one or more R

substifuents;
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wherein P& is a protecting group, Ais CH2; and R1,
R2, B, and Q are as defined above. Werein 13, Bl,
A, Al, Qand 01 are as defined above. In a sixth
aspect, there is provided an internedi ate conmpound
represented by Fornula 4(iii): PG3 0 Bil R1-1\1"-AN
R2 H4 (iii). wherein PG3 is a protecting group, Ais
Sk42 ge%adﬁ%deﬁgxkﬁﬂﬁ Q are as defined above. In a
sevent aspect ere is provided an internediate
conpdﬂﬁﬂffepresented by Formula 5(i): wherein PG3 are
proteﬁéi ups, and B, Bl, Rit wo, R2, R200, A
e as defined above. In a ht h X

edibond Ritess eombred gy IiecE BTN FBE PR P EaRGRA e
represented by Formula 6010:  wherein P& is a

t 8P Fornda @ are
In B OeTi i S8R pionlaBo clmeBlt BhiesBpd By of
prOV|ded an internmedi ate conpound represented by
Formula 7(iii): wherein P IS 2gfotect|ng group, A
is CH2; and Rl, R2, gﬁ&& are as defined in
above. I'n a tenth aspe re |sNﬁRﬂ§|ded an
i nternedi ate conpound r es pted by Formula 80H): Q

Aj 0 NH2 wher ei n E30 131 A A, Qand QL are
as defi ned above In a el th aspect, there is ’
provi ded a process for pro uqlﬁb a compound
represented by Fornula I, asgdlefjned above, the
process conpri sing: a) co pllng I nt er medi at es
represented by For mR'@N iii) in a solvent;

and b) renoving P& so @e tb form ﬁbounds of
Formula 1; wherein P& is a protecting group and R1,
R2, B, A and Q are as definedfabove. In a twelfth
aspect, there is provided a process for producing a

- conmpound represented by Formula .|, as defined above,
bhe spi theess, conprising: a) coupling an internediate
resented by Formula 301i): 0 1-NH2 R1
fﬁ‘@.eﬁi, ., _V-02H andin a solvent; and
nis 1;
mis0, 1Tor2

Y is NH, O or §;

A and A? are independently
1y ~CHg—, or
2) -Ct0) =

B? and B’ are independently C,-Cs alkyl;

" BGis
) KX

A

2} H ;

Irz

3h



b) renmbVing P& so as to form conpounds of Fornula 1,
wherein PG is a protecting group and Fe, R2, A Al,
B, Bl, Q and QL are as defined above. In a thirteenth
aspect, ‘there is provided a process for producing a
compound presented by Formula |, as defined above,
t he pr 0gess conprising: a) coupling an internediate
repriese tediLLby Formula 4(iii): , NH2 PG
Bg niNA-4 4 (H) and an activated diacid or a
g actlivated using 2 equiv of peptide coupling
gent, in a solvent; -and b) re-noving PG3 so as to
form conmpounds of Formula 1; wherein PG3 is a
tectin and Rl, R2, B, A and Q are as
r@ H%gdg%g% In a fourteenth aspect, there is
pre)\,{p,ded a process for producing a conpound
re%r@éent ed by Formula I, as defined above, the
cess conprising: a) coupling two internedi ates
repygsented by Fornula 4(iii): ,NH2 PG3 0 B R1-IN 11
HO 4 (H| wWith triphosgene, or a triphosgene
equi va in a solvent;,and b) renoving PG3 so as to
form eﬁ’po nds of Formula 1; wherein PG3 is a
ectr ng‘fugroup and Rl, R2, B, A and O are as
defl nedpabove. In a fifteenth aspect, there is
prow def_a hrocess for producing a conmpound
E: ent %d by Fornula I, as defined above, the
pro ess corrprl sing: a) coupl ing two internediates
represent d-by Formula 4(111): ,NH2 13 4 (iii) with
oxal gde in a solvent; and b) renmovi ng PG3 so
asago fgrm onmpounds of Fornul a l; wherein PG is a
protecting group and R, R2, 130, A and Q are as
def i ned?above In a si xt eent h aspect, there is
provi,de®-aprocess for produci ng a conpound
repghes entg by Formula I, as defined above, the
process,y Genpri sing: a) coupl ing an internediate
represer%’ed by Formula 60ii): P93 0 BR2 HO 6 (iii)
e‘hL erfﬁ{gys acid chloride or a bis-acid, using a
coual ing agent, in a solvent; and b) renpving PG3 so
as to @ conpounds of Forrrul a 1; wherein PGB is a
pr ot ‘t/ﬁ*‘rg}/ oup and R1l, R2, B, A and Q are as
defgynéd above, In a seventeenth aspect, there’is
provi ded a process for producing a conmpound
represented by Fornmila |, as defined above, the
L jgpr ocess - corrpri sing: a) coupling an internedi ate
) repr)e_scerr Ik%l, Formula 7 i): 7 CO2H PG3 O
2) ""CZ_CE alkéﬂyl-;
3) ~C~C, alkynyt,
4) —C5-C7 cycloalkyl,
5) —phenyl-,
&) —biphenyi-,
7} ~heteroaryl—,-
8) ~heterocyclyt-
9) —C-Co alky—{C2-Ce alkenyh)— C1-Cealkyh,
10) —C-Ce alky{(C~Ca alkynyl)—C+-Co alkyl,
11) ~C1-Ce alkyl~{Cs-C- cycloalkyl)-Cr-Ce aliyl,

12y —C+-Cs alkyl-phenyl-C1-Ce alkyt,
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112° HO 7 (iii) and a diam ne using a coupling agent
in a solvent; and b) renoving PG3 so as to form
conmpounds of Fornula 1; wherein PG is a protecting
group and R1, R2, 13, A and Q are as defined above.
In an eighteenth aspect, there is provided a process
for uci ng. kyiepresented by Fornmula I, as
dEﬁrﬁ%%gE%%G%FﬁFﬁgﬂ%fgggs% conprising: a) coupling an
i @emimehe@v%ﬁleﬁt‘@dai ¥ Formula 8(iii): Rl
pG&2. 1\ 1", " 2-Ncaag@l went; and b) renoving
P@@‘§b45§m§%g$%rn?%gn%bgﬁdsﬂof Fornula 1; wherein P&
i sga.ray otinggeeligi and R, R2, A A, B 81, Qand
- lal are as defined above. In a nineteenth aspect,
there is provided a process for producing a conpound
R Rm@p@gg@nﬁﬁanbymépwnﬁﬁﬁwI, as defined above, the .
: p3g§e§§ cogpgis:ng: a)_hydrogﬁnation of a compound
r e%ented by Ig in a solvent, & duents:
f b} t7,at} aRylaptonaycehsitder SN HELBNY SH?Q%%* "
provi de a conpound of Fornula I; wherein R, R2, Few,
R200, . A, Al, Bo, -1, Q @nd QL are as defined above.. .
Q and B ard SRAtMRIJendely R Rhere is provided an in vitro
nmet hod of nodul ating | AP function, the nethod
conprising: contacting a cell wth a conpound, as
4 si pedagbpvepersients to prevent binding of a BR
R w@?ﬁéﬁﬁg prote?n to an | AP BR domai n t her eby
nddihating the 1AP function. In a twenty-first
a%g%%kﬁﬂﬁnere,is provi ded the -conpound as defi ned
above for use as a nedicanent. In a twenty-second
aéﬁébr§sﬁﬁﬂre is provided the use of a conpound as
defines, Akawe in the manufacture of a medi cament for
trgatnent or prevention of a disease state . . :
chanGec€e?k¥®H by insufficient apoptosis. In a ,
twand Yol Bisigaimgpect , there is provided the use of a
conmpound as defi ned above in the manufacture of a
neth Capefciaadi®Weat ment or prevention of a
_prg}&&prative di sorder. In a twenty-fourth aspect,
thére’i's provided the use of a conpound as defined
abB\ketereatthe nanufacture of a nedi canent  in
corky i i th an agent for treating or preventing
a g@@ﬂ%%%fﬁﬁ*@e di sorder, wherein the agent is
seffachaterobi¥!. a) an estrogen receptor nodul ator, b)
an ,ay T receptor nodul ator, c) retinoid. receptor
no %fgkggs,g) a cytotoxic agent, e) an '
antiBpEGPYF-Brative agent, f) a prenyl-proteiri
tra 3¢ sihhysbi tor, g) an HMG CoA reduct ase
inﬁ?g??g¢§§%§’an H V protease inhibitor, i) a
r evid SEOkanscri ptase inhibitor, k) an a&gio neﬁis
IR Yl SR, atkanyd, SR pyagaiyisend AR EPAFES SHIBRTS
W %ﬁign "'hhi Bi tor of d nherent . il & i flEAsh the S tasneearyd)
subaﬂuiadwﬁheqmqréﬂ%@é%t%’%‘bﬁg‘ UShagent useful in Lhe  gw
hetaroSyaly TN l’%ﬁe@ﬁ%@l, are gptlonaily_ substituted with one |

substifuents;

R%is
1} halogen,
2) NO,,
3} CN,
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g) agents useful in the treatnent of neutropenia, r)
an i nmunol ogi c- enhanci ng drug, s) a proteasone
i nhibitor, 0O .an HDAC inhibitor, u) an inhibitor of
the chynotrypsin-like activity in t he proteasone, v)
E3 ligase inhibitors, w a nodul ator of the i mune
system and x) a nodul ator of death receptors, or in
" cotitfialatkyon or sequentially with radiation therapy.
In %:t&eg % fifth aspect, there is provided the use
hpound as defined above in the manufacture of
a ﬂﬂﬁﬂhﬁﬂ&ﬂﬂ in conmbination wth a death receptor
gﬂ¢ % the treatment or prevention of a
Fetatt e di sorder in a subject. In a
t\/\e)rmg,x-csnyddmﬂ%iépect there is provided a
phar eut onposi ti on conprising a conmpound as
deg)ﬁaé?gﬁgéggnﬁnd a pharmaceutically acceptabl e
canmﬂawi dil Uent or excipient. In a twenty-seventh

ggﬁroqﬁre is provided a pharnmaceutica
E‘@ T conprising a conpound as- defined above in
corm) eagrooiiM t h a t herapeutic agent that increases:

re f one or nore death receptor agonists
w%&gﬁ?ﬁ g or treating a proliferative disorder.

Inm) @Rénty ei ght h aspect, there is provided a nethod

{ggﬁ ng a pharmaceutical conposition, the nethod

ﬂ% i m xi ng a conpound as defi ned above, wth
a QBPNRWQUU cally acceptable carrier, diluent or

ex0| ;a twenty-ninth aspect, there IS
Fﬁgoé({%?%e of a compound as defined above so as
to1;3 eo®it binding of a BR binding protein to an | AP
BIRd&mfor modul ating I AP function. In a - '
5

“t hi'f® pect, there is provided an isoner,
di emr\ﬂ:dnér or tautonmer of a conmpound of Forrrula I,

‘as defj According to one aspect of the
pre%%ﬂghggg%gsure there is provided an isoner,

agyiomrenR’, di ast er eoi somer or tautoner of a corrpound

represe Formula |I: or a salt thereof,
Y

0 or 1; mlsO 1 or 2; plslor 2;
10 2(4@3((95[37 Oror S; A and Al are |ndependently

SM ol Yshi%% - Q(CH3) 2-, tégﬂ &ygg, &}a‘% asnau 2)

whellH(E8ar/CHesmbagl, kgleyooyos) a“%@e

-CH(Cl-CbBal tc €L, Lughomd kyl ) -, or 2OBand Bl
suwwg%w @?Fo%’ﬁf‘?% E&-Z’Hg al kyl: BGis 251) -X L-Xl-:
- or BCis WD 2007/ 048224PCT/ CA2006/ 001721 At.tor ney

Docket No. L80003294WD O irrTh'l AN2z. 2) HH
R'is - ‘

1) H,

2) haioalkyl,

3) C4—Cs alkyl,

4) C-Cs atkenyl..

5} Co-C4 alkynyl,

8) Cs—Cr cycioalkyi,
7y CsCy cycloatkenyl,
8) aryl,

9) heteroaryl,

10) heterocyciyl,
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Orrit.NAV 3) H, or 5 X and X1 are independently
selected from1l) 0, NR13, S 0 2) \- 0 3) \"kOA O

rris, N4) H105) \- 6) \-rri , or 00 A 7) H
L is sel ect ed from 151) -Cl-Cl0al kyl-, 2) -C2-C6
aI kenyl -, -C2-C4 al kynyl -, 4) -C3-C2 cycl oal kyl -

en 206) -bi phenyl-, 7) -heteroaryl-, WO
H%Bg‘&%ﬂ%/ CA2006/ 001721 Attorney Docket No.
8006FMBYB) -heterocyclyl-, 9) --Cres al kYl-(C2-C6
al k 10) -d-Cs alkyl-(C2-4 a
&53;%3) TSy E‘IknyEﬁr) _Cl-C6 al kyl - (C3- C7
C?/fd F;qldg)élk}/ﬁ&} -C, @kyaylkyl 5%51) - C1- @g o
- a d | are optionaiy
wherp:pa)ﬂpa ﬂﬁzfé%nypa{kcég Eﬁéﬁfkﬂ Cgalo @rz i {, heteroaryl,
subs@ireslmih@nercatyt ,c@sumwwmmmz C 3

l -hete iK¥ikbsti@tedMith or@ler@ors R™
hetergpy&,}[! E’@d@f{e&y 'a% Réi%n%hknloo R and R26 are
substitidgpendent |y sel ect ed from 1) H or 2) CG-C6 al kyl

optionally substituted with one or nore R6

substituents; 15 Q and QL are each |ndependent|y 1)
RB a4 Rere each independently

1) H,

2) haloalkyl,

3) C—Cs alkyl,

4) C,-C; atkenyl,

B) C,-C, alkynyl,

8} C~Cy cycloaikyl,

7) C+-C; cycloalkenyl,

8) aryl,

9} heter_o_ary[, |

10) heterocyclyl,

11) heterobicyclyl,

12) C(O)R™,

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

14) S(0)R", B
wherein the alkyl, alkenyl, alkynyi cycloalkyl, and. cycloatkenyl are optionally
substituted with one or more R® substituents; and wherein the aryl, heteroarym
heterocyclyl, and heterobicyeiyl are optionally substituted with one or more R

substituents;

- a ﬁve
or R® and REl together with the mtrogen atom to which they are bonded form

six or sgven membered heterocyclic ring optionally substituted with one or more R®

substifuents;
R"is

1) halogen,
2) NO,,
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2) OR11, or 3). §(0)" or 20 Q and Q1 are each

i ndependent |y \ 1( GL) O 3 p wherein Gis a 5, 6 or 7
menbered ring which optionally incorporates one or
nore heteroatons chosen fromS, Nor O, the ring

bei ng optionally substituted with one or nore R12
ugis_ctrltuents 25 R4 and R5 are each independently

1) '2) hal oal kyl 3) 4-01-C6 al kyl, 304)
4-2BERANRBAYI 5) 4-C2-C4 al kynyl, Attorney Docket

94WD 6) 4-C3-C2 cycl oal kyI 7) 4-C2-C7
cy@l%B(?ﬁ(ag , .-aryl, 9) 4- heteroaryl 510)

<- melze&MWWI 11)4 het erobi cyclyl, 12) -C(0)-RL1.
3).4- -C%f Or RL1, 14)4- C(=Y)NRSR6, or
)8y r'2’-‘R11, wherein the al kyl, al kenyl,
aI Hyoyt; cyelpelkghl kyl , cycl oal kenyl is optionally
@r\(ﬂéute aWeBP one or nore R6 substituents; and
ary het eroaryl, heterocyclyl, and
heﬁ@mmampbl yl is optionally substituted with.one or
e) substituents; 15R6 i 1) hal ogen, . 2) NO2, 3)
1A§£Hhal oal kyl, 205) d-C6 al kyl, 6). 07-C6 al kenyl,
7)1 eRal kynyl, 8) C3-02 cycloal kyl, 9) C3-C2 -
'cycl o%gkenyl 2510) aryl, 11) heteroaryl, 12)
het®r yclyl, 13) heterobicyclyl, 14) OR7, 3015)
S(@yy'c®R!, 16) NR6R6 , 17) NR8S(0)2R11, 18) COR7,

15) C{O)YO R,

16) S(O)R,

17) CONRR®,

18) S(ORNRR’,

19} aryi,

20) heteroaryl,

21) heterocyciyl, or

: 22) hetercbicyclyl, _

| Vw‘herein the alkyl, alkkenyl, alkynyl, cycloalkyl, a_md cycloalkenyi are optionaliy

substiﬁuied with one or more R° substituents;

R"is

1) haleaikyl,

2) C1~Cs alkyl,

3) C-Cs alkenyl,

4) Cz-C4 alkynyl, |

5) C—C- cycloatkyl,

6) Cs-Cr cycloalkenyl,

7) aryl,

8) heteroaryl,

9) heteracyclyl, or

10) heterobicyclyl,
wherein the alkyl, alkenyl, alkynyl, cycloalkyi, and cycloalkenyi are optipnal!y
substifuted with one or moTe RS subsfituents; and wherein the aryl, heteroaryl,
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19) C(0)OR7, 3520) CONRBR6, Attorney Docket No.
L80003294W) - 21) S(0) 2NR8R9O 22) OC(0)R7, 23)
OC(0)Y-RI I , 24)SC(0)R1L, or 525) NC(Y)NR8R9, wherein
‘the aryl, heteroaryl, heterocyclyl, and
heterobicyclyl is optionally substituted with one or
nore R88 substituents: R7 is : 1 2
neterRaIcHAI 0 ey e ey eng,gr more R 2
substlerte-£ al kynyl, 156) C3-c7cycl oal kyl, _
7)- 03-07 cycl oal kenyl, 8) aryl, 9) heteroaryl,
10) heterocyclyl, 2011) heterobicyclyl, 12)
13 RIMNGL= i Ad3=n@i - C6 al kyl - C2-C4 al kenyl, or 14)
R RN al%ﬁ"-‘%ﬁjm al kynyl,  wherein the alkyl, -
alRéhynd al kynyl, cycl oal kyl, cycl oal kenyl is
o%icg.[@tglelitg(y,;sybstitut ed with 25one or nmore R3
substituents; and wherein the i.ar.k{kl, h t{sr?cibgr&%é I riny
or R end REcye Icqmbinarid et BEFESEGITR ST BRERTATY! o
substituted with one or nore R83 substituents; R8 and
RO are each independently 1) H 302) hal oal kyl,
In a thid)asBact el ik piloyidéyl aC2rpeUnd lepreppnted Py EoUEAa &1 kyny| |
' 6) C3-C7 cycl oal kyl, 357 OB-%?ZBOCycI oal kenyl, WD
2007/ 048224PCT/ CAZ006/ 0G1721 Attorney. Docket No.

L80003294W) 8) aryl, NYR/%210) heterocycl yl,
11) heterobicyclyl, £12) . OpR11, 13) C(0)Y-R', or

‘wherein n, R, B2 R'® R A A", Q, Q" B® B!, and BG as defined above; and

* wherein the compound of Formula 2 is symmetlric about the dotted iine.

In é fourth aspect, there is provided an intermediate compound represented by Formula 2_(iii):

~

0
F:GZ o B

ot LA A

R B 0 A-q

2 (i)

wherein PG?is a protecting group, A is ChHz and R, R%, B°, and Q are as defined above.

In a fifth aspect, there is provided an intermediate compound represented by Formula 3(iii):
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14) S(0)2-R', wherein the al kyl, al kenyl, alkynyl,
cycl oal kyl, cycl oal kenyl is optionally substituted

wi th one or nore R6 substituents; and wherein the
~aryl, heteroaryl, heterocyclyl, and 10heterobicyclyl
is optionally substituted with one or nore R16
substituents; or R8 and R6 t@gether with the nitrogen
atom to whi ch they are bondedAform a five, six or
seven nenbered heterocycllcgizng %ptlonally
substituted wth one or ubstituents; 15R16
is 1) halogen, 2) 3) CN 4) NEOR14), 205)
d-C6. alkyl, 6) C2-C6 al ke ,07 C2-C4 al kynyl, 8)
C3-C7 cycl oal kyl , 9) €3 v | oal kenyl, 2510)

hal oal kyl, 11) CPWH“QZ NR81: 26 13)SR7 14) COR7,
3015) C(O)O Rﬂ ) 0),,;R 7) CONRSRS, 18)
S(0) 2NR8RG, 19 ary §§§§O) het &t ryI At t or ney
Docket No. L8000 21) heterocyclyl or
22) heterobicyclyl, wﬁereln t he al kyl, al kenyl,

al kynyl cycloalkyl, ar@' cycl oal kenyl is optionally
substituted with one or nore R6 substituents; 5 R' is

Wheralﬂk%n§f)al 5%453 3(5@ (gilla'%%?aééﬁﬁéd %bov& C7 cycl ogl) k)?iz Og)

C3-C2 cycl oal kenyl , 7) aryI 8) het eroaryl, 159) la 4(il)
het er oc e b ByrEpdUNd reﬂrresmﬁeﬂ:! yhleormula 44l
In a sixihy geppet, ﬁ%ﬁPFﬁkbﬁ%bﬁ@ ﬁﬁ%egloalﬁyl cycl oal kenyl is °
optionally substituted with one or nore R6
substituents; and wherein the aryl, heteroaryl,
" heterocyclyl, and heterobicySbyl is optionally
substituted with opg?oronope ?gi?%Pstituents; 20 R12

is | 1)R‘1_I§ip\l'9ﬂNkjl\h/ 1- 6 al kyl ,
R? .1

O A‘-Q

4 (i)

| i is CHs; and B°, R, R re as defined
Wherein_PG‘°‘ is a protacting group, Ais CHs and B, R, R, and G a

above.

Ina sew;nth aspect, there is provided an intermediate compound represented by Formuila 5(i}:

7 200 1 1
wherein PG? are protecting groups, and BY, B‘_, R! R'™ R2 R® A A QandQ

are as defined above.

30



3) C2-C6 al kenyl, 254) C2-C4 al kynyl, 5) C3-C2

cycl oal kyl, 6) C3-C2 cycl oal kenyl, 7) aryl, 8)

het eroaryl, 309) heterocyclyl, - 10)

het erobi cyclyl, 11) C(0)-R11, 12) C(0)0-R11 ,

13) C(0)NR8R2, 3514) S(0),"-Rl1, or 15)C(=Y)NRSR9,

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

cycl oal kenyl is optionall '%Pgﬁﬁl redehiedaydoomula B(iil):
In an eighfhﬁﬁee%h%r@b%@rpi”f}%(ﬁ?gfm%-wg&a er eidﬁhﬂ]?ar yl, »

het eroaryl, heterocyclyl, and heterobicyclyl is

optionally substituted withmne or nore R16

substituents; R13 d 4 e ch i ndependently 1)

H, or 2) d-C6 al Kyt; ar 3 andjyR14 are conbined to
forma heterocyclktNﬁy%gN r erobi cyclyl ring; or
a prodrug; or the compoupd Fnula | is |abeled
with a detectable |abel or_an affihity tag. According
to one alternative aspec%“@f the present disclosure,
there is provided a conpound, according to Fornmula 2:

.2, rein n, F j AOR* A2, B, ,an@Q e, asBlefiBdd
Whﬂﬁwgggds5§”8§?$#@§8§%5§§?N&£%rein the dotted |ine

aboveepresents a hypothetical dividing |line for conparing
t he substituents .associated wth ML and M2. .In
anot her aspect of the present discl i o
In a nintramapeets there is Provided ARdpiedReriye ?BWp?%‘gsf%érg%%’lr@d by Fbiifula 7ny
- disclosure, ML is different fromM. In one aspect of
the present disclosure, there is provided an
i ntermedi ate conpound repre§éatled by Fornula 2(iii):-
wherein P& is a ppgtechi ngegroun, and Rl, R2, B, A
and Q are as defineg, helfeirf. | ot her aspect of the
“present disclosur&“ther&is prggided an internedi ate
conpound represented Ry Rornal a BChii): NH2 0-B 01
wherein B, 131, A A, (Qﬁ@ QL are as defined
‘herein. In another aspect of the present disclosure,
there is provided an internediahewgoqpound _ )
whelEPPRS &% Brbibiinorsup, A id Ok gnd R RRIT . afeRern apdgfineg
a protecting group, and B, Rl, R2, A "'and Q are as
aboyef i ned herein. 12 _ :

e is.provided an intermediate compound represented by Formula 8(iii}:

Q\
A
o
N—4;_
NH,
o—g°

HEN-;“NQ '

O .
4
A\Q . 8iii)

In a tenth aspect, ther

wherein B®, B, A, A", Qand Q"are as defined above.
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I n anot her aspect of the present disclosure, there is
provi ded an internedi ate conpound represented by
Formul a 5(i): P93 wherein PG3 are protecting
groups, and B, Bl, R, R oo, R2, R200, A, Al3 and Q
are as defined. herein. In anot her aspect of the ted by Formula !,
na %%ve% 8@&3&@@@ hfovideder gotess farpuadieing ArFOPPOHRHERRT 3R
epresent ed Qy Formula 6(iii): wherein PG3
as defs\eaapm\@l; BetrergSeFoup™hd R, R2, B, A and Q are as
defined herein. In another aspect of the present
di scl os reMkgete@py Fotredagdilat e
coﬁ% g£§g%}@§%ﬁ?g%&%;@%ornula %(III) 7 (iii)
wherein PG3 is a protecting groupf/ nd Rl, R2, B, A
and Q are as defined herein. 13 another aspect of
the present disclosure, there |3}prOV|ded an
i nternedi ate conpoundrwé%teseﬁ%e Formula 8(iii):
Cl1, 13(111) wherein B, N\B;,U\A Algs?and QL are as
defined herein. In dﬁother Msp f the present
di scl osure, there is prd¥i d&d a3pr6bess for producing
conmpounds represented by Fornmula |I. described
her ei nabove, the process co%ﬁ?ising: a) coupling two
i nternediates represented by Formula 2(iii): (CP- o B
l A Qg4 2 (iii) ina solvent and b) renoving-

protect|n roup so as to unds of
Forbfm&:ramlﬂg F‘ﬁa SRGEIR FOrRGRIIROUBES %@@?’é@gnt

Sl-farbSp BRORI A¥IBY Aaor@sse hodefiiasdiorag
‘Nm%% éﬁﬁ%é?¥%%§éég%tg% by For nul a I, described
her ei nabove, the process conprising: -a) coupling antdb Eormulal. as
er edi RIRREY §Hcdit fEproatcmg30bhjpouneRieppesgnted by *
“‘anﬁﬂﬁi 8hﬁgﬁggﬁvent gﬁd b) renoving the protecting
def‘negrabum tfmpraseslscﬁoﬂ@f'ﬁ‘f‘@orrpounds of Formula 1. In
anot her aspect of the present disclosure, there is

pr oy g)ggg i dﬁtﬂ%%dfa% r fé@s@mam RoompIaUB (s

r eptet y Fornula descrlned herein, the
process conpri sing: co I|ng an

i nternedi ate. represented by For a PG 0 B, NH
RrN-4 (iii) and an activated diaci uch as a diacid

chl oride or a diacid activated u3|ng éﬁhlv of

peptide coupling agents, in ; and " b)
renmovi ng the protecting gy as to form :
conpounds of Fornul a 1B*Pn arother aspect of the

_present discl osureNtHere s provide g a process for
produci ng conpounds re Béggted by EPrmul a 1

descri bed herein, theOprog€ss conprising: a) doupling
two |nterned|ates represeﬁted by Formula 4(10): PG3-
0 B- NH kel

R‘i
i
pezN
and R2 in a solvent; and

b) removing PG? 50 as to form compounds of Formuia 1,
A, Al B B!, Qand Q' are as defined

GO,H

2
wherein PG? is & protecting group and R’, R?,

above.

in a thirteenth aspect, there is provided a process for producing a compound presented by Formuta |,

as defined above, the process comprising:
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, NRN-,“HO 4 (iii) with triphosgene, or a

tri phosgene equi valent, in a solvent; and b) renoving-
the protecting groups so as to form conpounds of
Forrmula 1. In another aspect of the present

di scl osure, there is provided a process for producing
coagp&ggg gaﬁmgﬁ%@%ﬂ?ﬁs&@ém Bornula€ddr i bed herein,

t he "pr'océss conprising: a) coupling two i nter medi ates - -
represented by Formula 4(iii):Nwith oxalyl chloride
ina solvent; and PG® ¢b) BEnDNIRg the protecting
groups so as to form Qo un of _formula 1. In

anot her aspect of t RE pfeséht Wi sdl osure, there is
provi ded a process for Rt oduci®g o%ﬂpounds

represented by Fornula |, described herein, the
process conpri sing: 4%ﬁ coupling an

i nternediate represented by Fornula 6(iii): ,O0H PG 0

B1L,1R HO 6 eBlisi t,
et i i i B bR Bl ot el deer
anas%r\%n’c and b) renoving the protecting groups so as to
form conpounds of F rmul a aspect of the
pr @gemoviae §4° S8 f8d° rﬁ‘e‘f’oén‘;wnpr OV|%‘TE“%1;i process for
Whe,g[nqﬁi@a: b@gjgg@saa@@dgp aspRESRHBEN byd Rorags ﬁeﬁﬂed above..
e

escCr i herein, the process conprising: 16
a) coupling an internedi ate represented by For(rjnzgcleparesemedby Eormula
&Rl procedolbrodIting 3 E9MRAYER
l“afoﬂft%\?ﬂt%gsr%'gl rlt_lihgepél%corﬂvpln&% n%pagent in a solvent; and
| as dbjinetieabové,ibe pieeer YMEEEI Ry groups so as to form
compounds of Fornula 1. In another aspect_'_ of the
pr Sg ENlniidl &6 iREMIBdiatdRaEprebontpd by FdeuLl adfiifocess for
produci'ng” conpounds represented by Fornmula I,
descri bed herei nabove, the progégs conpri si ng a)
coupl i ng an i nt er mediRi% mpré%e by Formul a
8(iii): C' Ap& N oqhu/a{h m%sol vent; and b)
removi ng the protectlnggznglg to form '
conpounds of Fornula 1. R ot®er Aa“ipect of the
present disclosure, there is provided a process for
produci ng conpounds representgd by Fornula I,
descri bed herei nabove, the process conprising: a)

wi‘zh%ﬁ{g%%ggg tc;'r%r%n;%fosger‘fé)m{r'élgmr Ry esRethdby 1g  in a
b} removing PG® so as fo form compounds of Formula 1; : :

wherein PG is a profecting group and R' R? B A and Q are as defined above.

. L
In a fifteenth aspect, there is provided a process for producing a compound represented by Formula

as defined above, the process comprising:
a) éoupﬁng two intermediates represented by Formula 4(iii):
" “\/LL *yr Q
Ag
4 (iif)

with oxaly! chioride in a solvent; and
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b) filtration and concentration of the solvent to
provi de a conpound of fornmula I q In another aspect of
the present disclosure, there is provided a :
phar maceuti cal conposition conprising a conpound, as
descri bed above, mxed with a pqlg%r maqeﬁti cally
G eith AMEPGAss Betq fodhlca@ABUTSE @XETPI@rt. 1 n anot her
aspect of th resent dbts b apup endid@eead defipedwbaied a
Whef@hfﬁ%ré%%ﬁfqt?f%f‘g%%ﬁo%rfﬁ 6ﬁ 'adapted for administration
as an agent for treating a proliferative disorder in -
‘ a subject, conprisi at di Loymsdunacépresented by Formuia l,
inasixteaﬂbaﬁme%ﬁh%e&ﬂfﬁﬂaﬁfgjgpré)ge :f[s)@é)rlg ear%?k)ove. I n anot her
as defincASBEE 1R prbdeds po@pastg:di scl osure, there is provided a
phar maceuti cal conposition conprising a conpound of

Formula | in conbi.nation_ RErrQle BONE death
r edapupnIRgdneEpedia or?pyle%i%\%r% 1égHan aggﬁi st of TRAIL

receptor. In another spegt §t pr esent

. = .
di scl osure, there is provjded a maceut i cal
conposition conpri siF\rlgiq ¥ C f formula | in

conbi nation with any th@ﬁaquut pc agent that increases
t he response of one or nore death reCeptor agonists,
for exanple cytotoxic cytol@l(ﬁ'és such as interferons.
I n anot her -aspect of the pré_sent di scl osure, thﬁ(lral_].‘iarsld
and B a060add BRbIS 0Pk bisrairhubing SeopRlamesetic? B3PV
conposition, the nethod Co”}?ﬁdé'o@ﬁbm?ﬂ!ﬂ"’lpg a
| cofrprEmyingddS des s | QHT‘?FE%\??EBDW; ﬁg} phars%ﬁgé%&%lely
accgpt ikdy BfoupdiddENR,4F, 80f Bl 2 :
'Wheﬁeﬁlﬁ?%e%béa gg%?ﬁ% trﬁ)ceiEl present disclosure, there is
provided a nethod of treating a disease state

char act e - | £h@RkssAPONbARIR a trepovet hiepfesented by
‘”aSeﬁ%ﬂﬁ?qﬁgﬁ?@?ﬁg}#&gﬁ‘glt&géri%dngbto,a_sﬁ‘gj ect in need
Formulaheaeddfined abdwer HgdiedesAPPYPPEI N Lct i ve anount of a

phar maceuti cal conposition, as described above, so as

to @gfsgsa P'&ﬁ dibsRangesbpessntbd bpRormer 7@8pect of the

pr &4&nt- 4

sclosure, there is provided a nethod of

nodul ati ng | AP function; the fdd conpri sing: -
contacting a cell wthe-a cgnpgond t he present
i nvention so as to prg nt §{ bi ndi a BI R bi ndi ng
protein to an | AP Bl R*dowai ™t e nodul ating the

| AP function. In another paspect cof Ahg present

di sclosure, there is provi depl iiﬁ nmet hod -of treating a

proliferative di sease, the rre{ od conpri sing:

adm nistering to a subject in need thereof, a
_andﬁ@fa&mﬁﬂlmsiiwh byu;éme&ge?iﬁé aa‘?%‘tﬁ’ﬁf’@f* t he -

phar maceut i 3 GO bink empésceesEsinhéal tabove, so as
to ?}rémﬂvpﬁ@pr?’oﬁl effative\ g%sgg&g.d?{l anagt%%edﬂglpﬁg
whekil he® prememttint suiupanddy . Rhét ¢ P8Y prVitded a net hod

of treating cancer, the method conpri sing:

adm nistering to a subject in need th r%a;]%fai coar‘rxpdund represented by Formula

In ah %gh%é?ﬁﬂ LGk, iheaf @otided PrBERRS TP
“p

maceuti cal conposjti; . as descri bed above, so as
|, ag @eﬂqeg@pquq@%Fgﬂ%%%cg‘“hhgﬁ%t her aspect of the present

di scl osure, there is provided a n%)hohg g&.)
canggkoudihg ametibmaediatapepereiged BURPHTET BYng to the
subject in need thereof, a therapeutically effective
ampunt of a pharnmaceutical conposition, as described
above, in conmbination or sequentially with an agent
selected-from a) an estrogen receptor nodul ator, b)
an androgen receptor nodul ator, c) retinoid receptor
nodul ator, d) a cytotoxic agent, e) an
antiproliferative agent, f) a prenyl-protein
transferase.inhibitor, g) an HVMG CoA reduct ase
inhibitor, h) an H'V protease inhibitor, i) a
reverse transcriptase inhibitor, k) an angi ogenesis
inhibitor, 1) a PPAR-.y agonist, m a PPAR-.6.

agoni st, n) an inhibitor of inherent mnultidrug

treating



ant i bodi es HGS-ETR1L and HGS- ETR2; or in conbination

or sequentially with radiation therapy, so as to

treat the cancer. In another aspect of the present

di scl osure, there is provided a nethod for the

treatment or prevention of a proliferative disorder

in a subject, the nethod conprisiﬁb' admnistering to
e

the subject a therapeutically eff i ve, anount of the

conposition, described above. In aspect of

t he present disclosure, the neth rther, conpri ses
ti

-admnistering to the subject a therap [y
ef fective anmount of a che S 4 agent prior
to, sinultaneously wtH xf
the conposition. ghOyet “e aspect, the nethod
further conpnﬁge%%gd 1Lhistering to the subject a
t herapeutical l'y efpfgctiive anount of a death receptor
agoni st . prior tog sigzptaneously'mﬁth or after
adm ni stration of the compggjtion. The death receptor
agoni st is TRAIL or tf@k death receptor agonist is a
TRAIL anti body. The death receptor agonist is
tygitcal |y adm nistered in an anount that produces a
sy@yrg'éth effect. Use of the conmpound as descri bed
mdfove Tof the manufacture of a nedi canent for

and t reagkng oin pselveris By a di sease state characterized

by i nsuf£i ¢jent ' " |
ey
wha%%@ﬂgaa%4ﬂﬂmk&g;gbuphedébﬂ%oﬁna=é§s e SEFTDEG 2%

ove
or the manufacture of a medi canent for treating or
abovpr eventing a proliferative disorder. 5 Use of the
conmpound as descri bed above in conbination with an dby F a
- agent for the manufactuyre . pgd,;@ﬁg@tco&qroundrepresente y Formu
In a nineteeninrRgPest. @R RIVIRE gppr)(?%alslgfe ative disorder, .

| as JRREELELVENSe PARBSs temprirgct ed from a) an estrogen
"7 Yeceptor nodul ator, b) an androgen receptor -

‘nmodul ator, 10c).retinqi.d rec ulator, d) a
cy?bﬁﬁ@?@aﬁégﬁpfa§§ﬁ§§wgwﬁﬁg%gﬁ?$égggive agent, f) a
prenyl -protein transferase inhibitor, g) an HMVG CoA
reductase inhibital, ,15h) an HI'V protease inhibitor
i) a reverse transcri ptase inhibitor, k) an

angi ogenesi s i nhi bi 1 )Ha PRAR-.y agonist, m a

PPAR- . 8. . agoni st, 20 &_a NﬁFLbit e Of 1 nherent

mul tidrug resistance, g! o)Nan anti-enetic agent,

p) an agent useful in t hett Peat Hent of anem a, Q)

agents useful in the treatment of neutropenia,

r) an i nmunol ogi c-enhanci ngydrug. 25s) a proteasone

inhibitor; t) an HDAC inhibiNor;" u) an inhibitor of

the chenotrypsin-like activityXn the proteasone; or

v) E3 ligase inhibitors; w) a nogul ator of the inmune
I

system such as, but net | Omtgedado, interferon-al pha,
Baci |l | us 30Cal nette (BCGO nd ioni zing

ce the

| guk

-radition (UVB) that caggin 1] el ease of
- cyt.oki nes, such as the'inter s, TNF, or induce
rel ease of death receptorligands ﬁugh as TRAIL; x) a
modul at or of death receptor8 TRAIL and TRAIL agonists
~ such as the humani zed anti bodi es HGS- ETR1 and
in 4g9EFR2; 350r in conbination or sequentialhé\M$r¥
r adhpiir@ibnt ey apygentraioe o therpirebippgBivite 3L0REEPT Bed
above in conbination with a death receptor agoni st
Forgfathe manufacture of a medicagent the treatnent or
Wh%ﬁ%vgqtﬁzonwéfﬁ%o, pr, ol | B’eBAtQ oed B SGY efeingdaP0YB; ect .

e death receptor agonist is TRAIL. The death
receptor agonist is a TRAIL anti body. The death-
receptor agonist is in an anount that produces a
synergistic effect. The pratiferative disorder is
cancer. A pharmaceutical conposition conprising the
conmpound as descri bed above, mxed wth a



A pharnmaceutical conposition conprising the conpound
of any one of clains 1 to 63 in conbination with any
conpound that increases the circulating |level of one
or nore death receptor agonists for preventing or
treating a proliferative disorder. A nmethod of
preparing a pharmaceutical conposition, the nethod
conprising: mxing the conpound of any one of clains

In akwbSticiBaspsbt thefe BipAsurRGCHh itrb InyetiRasiphdl ating %P fusittion, the method
_di | uent or _exci%i e‘r}{. I n angt her fas(gect of thg vent binding of a BIR
compyigisgriontasiErA Fohvith  6BPIUId P ATIEG 35Sy BhES A M8 g
bindMiPRSttEo @ [AP GOREomaiH tiérebpmbuliating thd bVrRfuntite. -
compound being |l abeled with a detectable |abel or an
affinity tag. In another aspect of the present
In a tbrsgfies aspect, theee & Arevigadohe dedpeundeastristined abhayerien fogiasg medicament.
conmpounds that bind to an | AP BIR domai n, the assay
conprising; a) contacting an | AP B1R donain with a
In a NGRS chAd ESied, thepé BFoRId e BeE Bf £ esmpcing dshefipsdi®ve in the

a3 n e A 5 s PR T oSl B LIz by
insuffitiehtelpepeeis! evel ; c) incubating the probe: BI R domain
conplex with the test conmpound; 22 WD

2007/ 048224PCT/ CA2006/,00 A -
i twort BAGBRE 1) VRS i CChE R AR 35 Rl abflefp the manfacture of a
medicarnamasH tegtrhdrg o8 ipgevehtidrr o siotieraliye Wisbitiel.he
reference level, a nodul ation of the signal being an
i ndication that the test conpound binds to the BIR ‘

in a twenty-fbortaaspechitiasre isprividedpthe ise iosa acraprraus distifed-atiave lieithk manufacture of a
l abel ed . with a detectable -l abel or an affinity :
e R R SSSCTF ER RO HEET I RS G Alforative

digsgeclherandhadyaitiagsscted frohe present invention wil |
beco better understood with reference to the . :

a) GBSEFPHN BRERIP THELH®Pat i on with the fol | owing Figure,

'b)wheheicden Miepicgelulbtors a graph illustrating a
%%nbjnati n anti-cancer therapy in vivo in which

©) (SRpY AP Wﬁdy%§@3an increasing anti-tumor effect in

d) e@ydtdd@l At W th mi tonycin-C with increasing dose,
W th 5my/ kg showi ng superior anti-tunor effects

©) gpApiRrelieelve 23 Mny/ kg dose. 15 DETAI LED DESCRI PTI ON

) dbrehiibprbdiMENRLENdainiBRyr, cancer and ot her di seases,
an up-requl ation of | AP i nduced by gene defects or by

g) @ﬂé’ﬁ& Qg‘dﬁ@iﬁﬁs@ IBYBKY's has been correlated to an

h) bReNe paRshsk @fisfornce to apoptosis. Interestingly our

. results show that cells decreased in | APs |evel are

i) asyerse EassYipiaee {PBIPTTRAI L i nduced apoptosis. It is

k) &ebhfyRGetiB@#Hnibkosmal | ol ecul e, which will induce | AP
| oss fromdi sease cells, will be useful as a

) aPARmegenist, agent . We report herein conpounds that

b | . bind to | APs, cause a down regul ati on of
m)?ﬁﬁﬁggé’ﬁ%i ns in cell before cell death, induce

n). aipiopibbei of inherapdnudidreg resistargsd have a synergistic
o ination with inducers of apoptosis.
°) %L%@ énrg%/ﬁbpagg%\%de clinical advantages in terns of the
p) asedgent usefut ip tixgresfimeniaaf @pgmigased on t he phenot ype of
) dofts GERGAH e flebfmerfiboFfodyant ageous voul d be the use
of the conpounds of the present invention in
r) ap SABIPRGCOMNER@PAPTIW t h ot her agents in terms of the
s) 2096 Rfe idloni stration and the tine of scheduling
the doses. The conpounds of the present invention are
useful as BIR domai n bi ndi ng conpounds in 30
mammal i an | APs and are resoresent ed by Fornula I. The
foll ow ng are enbodi nent s34 groups and substituents of
‘the conpounds according to Formula I, which are
described hereinafter in detail. 35l n one subset of
conmpounds of Fornmula 1, nis 1. 23 WO



0 0 HRO On200 H onmo NHRI w) 17-NHR O B10 QL ONHRI w BGBG
lal bl c wherein BG B. Bl, Q Ql, Rl, RIm R2
and R2 are as defined herei nabove and 25herei nafter.
In one exanple, the present invention conprises
cOmpaibidsindfitbormul a la. WO

2007 PCT/ 6/ 001721 Attor

CAUaaBE e T ST B e BB bR s boent

T VENigaenindiditprsi, ses conpounds of Formula |b. Any and
each individ definition of , Core as set out herein
0P B gai R AR B Lo | adi v duat
adefd mbduiAbr dfdeAth AeptBrs, R, R2 Rl R200, Q B, 131,
and BG as set out 5hereln. 1: In one subset of

tHd? SFphieaiionpr éBWﬁ%ﬁ'ﬁBDéW't’Bf%ﬂ‘?H'oBih%fﬁ@y both Cl-C4 :
al kyl. 10 Any and each individual definition of B and
as_ set .out conbi ne

Ina twent)é g‘{% 2R84t mea%g'pr%\/éqqdﬁﬁa ﬁ%q,]ofoq c%pémg R\é\dd%ne%ggbogg 9n the manufacture of a
Rlsdid@nen®in mbiditbnBEnas &k ré&ébtdﬁ %E@]"NQ‘L’ mefﬁe tﬁe"é'crﬂerﬁ%?

subset of the_ aforesaid conpounds, Gis -X-L-
ﬂﬁ%@@?‘?ﬂ@c"’Wf@“@?ﬁ?‘éﬁ@i%ﬁ%ﬁh@ﬁ?@@@ conmpounds of
Fornulaldandle O H132 NHR1 B O idle wherein L;

R1, nl100, 9 R- and R20 are as :
ina tweflty s a%Hegh 2196 S HOUAPLH PR P Eo Lo e ToR coiarong 2 compound s

defined ab&VeL &/ & pRaReERRSHy BG-bSpR
S0s L oAb 2 D N R A TehEsT Cﬁi@%rdﬁ'g?/"t&” SRR

L80003294W) Ther ef ore the invention alternatively
In a Men%@%hﬁ%ér)&& ”EHQ%?Q ﬁro ldi glrﬁ)rﬁg#rr?aclefjtlcal cor%pos\l;\h'fz)%rcglmgnéng a compound as

defined above in'combination with a therapeutlc agent that increases the response of one or more death
receptor agonists for preventing or treatlng a prohferatzve disorder.

In a twenty-eighth aspect, there is provided a method of preparing a pharmaceutical composition, the |

method comprising: mixing a compound as defined above, with a pharmaceutically acceptable carrier,
diluent or excipient.

In a twenty-ninth aspect, there is provided the use of a compound as defined aboVe s0 as to prevent binding

of a BIR binding protein to an IAP BIR domain, for modulating IAP function.

In a thirtieth aspect, there is provided an isomer, d'iasteoisomer or tautomer of a compound of Formula |, as
defined above.

According to one aspect of the present disclosure, there is provided an isomer,

9nanticmer, diastereoisomer or tautomer of a compound represented by Formula I:

3v
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20

25

R--, R and R20 are as defined herein. Any and each
i ndi vidual definition of BO as set out herein may be
conmbi ned with any and each individual definition of

n, RL,Q Ql, B, and Bl as set
W%’HE?%S%%“ X and I n one subset of the aforesai ICA2006/001721

conpounds, X and X' are |ndependentlt}/ sel ect ed
1) 0, NH, 0152))cr,,0A\3)\ or

2007/ 048224PCT/ CA2006/,0 }-At t&%?”ney Docket No.
L80003294W) 0"42 ' S! nﬁp§1osubset of the
af or esai d conpounds, Rz:;td re i ndependently.
selected from 1) 0, O 3) \-)LOA, O O }c "-
Typi cal exanples of X and i ncl ude both X and Xl as
being O,r , 00 AN)c , orH "Any and each i ndivi dual

definition of X and X1 as: sgt olt herein may be
conmbi ned with any and ea %ual definition of

Core, A, A, n, RLR ) Ql, B, 131, and

BG as set out her ei n. Ingone subset of the

af or esai d conpounds, L |s se|lected from 1) -Cl1-C10

al kyl -, 2) -C2-¢c4 al kynyl-, 3) -phenyl-, 204)

- bi phenyl , 5) -Cl-Cs al KYNC- 2--C4 al kynyl)-C1-C6

al k h -Cl -C6 al kyl - phenyl -C1-C6 al kyl, 7) -C-C6
i |-%-I henyl Cl-Cs al kyl, or 8) -Cil-C6alkyl-OCl-C6
widrkipl . 25

nis 0 or 1;
mis 0, 1o0r2;
pis1or2;

Yis NH, OorS;

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

B and B' are independently C;-Cs alkyl;

BG is

1) X-L-X'= or

BGis

r\%Docket No. L8005%294W0
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10

15

20

WO/ @?rz c4 al kynyl) CH2-, 55) - CH2-phenyl -

In anot her subset of the aforesaid conpounds, L is
sel ected from 27 WD 20071048224PCT/ CA20061001721
Attor ney Docket No. L80003294W) 1) -C1-C1

0 alk 4 2) -phenyl-, 3) -biphenyl-, &g&‘/CM&@OGUZI

- OH2- bi phenyl - CH2-, or 7) -Cl-C6 al kyl - O-G - 6
Typi cal exanples of L include AWXJE{WHD%%'EEW° L80083294W0

individugl definition of L as set out herein may be
nbrr’r it any and 15each indivi dual definition of

A, 0, R2, woo, R200, -, u Ql, B, and Bl

as set out hereln 'r: In the aforesaid aspect, r is

;TL]_tegrof1234567or8 20 Any and
eac ual definition of r as set out herein may
b&) cont ned WPFth any and each individual definition
of Core n, Rl, R2, Rico, R2o0, Q -1, u B,
and Bl et wput herein. 25More explicitly, the
i nveht'i \rﬁgn'prl ses conpounds of Fornulae 1h, 1i, 1j,
lk) 11, @nd 1m; Attorney Docket No. 80003294
X-B 0, NR1 (C1- 38 al kyl) 1:113N0 R260 , N BLX/ 1
wherein B. Bl, X, XI, Q Ql, al, R100, R2 and R20 are

X asd N bierntbphedaniin selftedffomR1" I n one subset of

t he ﬁf@fg;@msd conpounds R1 and R1(r) are both C1-C6
al ky I'n"one exanple, al and R10 are both CH3.
At t or neuﬁcket No. L80003294W) Any and each
i ndi vi finition of RL and Rwva as set out herein
may Zie ned with any and each i ndi vi dual
defInItIQ;n of Core, A Al, n, R2, woo, -, uB, Bl, and
BC as sefll 0 her ei n.

el guts

L is selected from:

1) ~C-Cypatkyl—,

2) —C-C; alkenyi—,-
3) -C—C, alkynyl-,-
4) ~C5-C; cycloalkyl—,
5) —phenyl—,

6} —biphenyl—,

7) —heteroaryl—,
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5 R2 and R2: In one subset of the aforesaid conpounds
R2 and R2(r) are both C-Cs alkyl. In one exanple, R2
and R25 are both CH3. My and each i ndividual
“@?%illﬁge%gn of R2 and R2(r) as set out herei N BysB&001721

wi th 10any and each individual definition o
Core, A, Al, n, Rl, R10, Q Q, B, and a
out herein. Q and al: In one E‘éﬁ%&%‘%ﬂ%%ﬁﬁQZ%WO
af orfdsBEtEOEYMhounds, Q and QL are both NR4R5, wherein

R4 apydcRE,; dikaL(€. &5 altefylradl-Grallkgb-n. Any and each

i ndiyi duya efiniti as set. out herein
may %k@ﬁhbﬁ%ﬂ%ﬁ%%%%ﬁg?ggch i ndi vi dual

def 1) +Cp6s 2ky-{0s-E; cytloaky)-Gh:Carlkyl, R122, R2, R200, 13,

61, d~B _Ltt;_@%ﬁ in. 20 R4 and R5: In one
subggy“%T@?%%pg’%%?gsdi d cggr’rpounds in which A and Al

ar e 1BotG-C=ukyHupheaY+Cabeft® i s sel ected from 1)
hal o) kigl.c, Al irbtdrdaryiCE,-ab iy, - 3) 4- C2- C6 al kenyl ,
4) 4- C2- CA _al k)x_g%!? 5 A‘ E:C7I ?ycl oal kyl , 6)4-C3-C7
cycl'GArkefsalk opYSYyy e ifet eroar yi |

9) 4-1apt-er-Ce5RYYD-C1-Cs alk@l) 4- heterobicyclyl, WO
2007/ 048224PCT/ CA2006/ 001721 Attorney Docket No.
L80003294W) wherein the al kyl, al kenyl, alkynyl,

- RCRET drfl dogll R*¥ ey Indepekadantly selectegtfiophal | y substi t ut ed

Wit%gﬂgror nore R6 substituents; and wherein the
aryl,” heteroaryl, heterqcl:li/clyl, and het e&roi%isc clg(i is
opt i Drfet-Cy akyiieptionally sepsiifuted ithengor moFeR FEubstittents;

substituents; wherein R6 and Rl are as defi ned

herein. 5 In anot her subset of the above conpounds,
_ Qﬂﬁd@aﬁ%‘?’f?&“ﬁg’pﬁg@&ect ed from 1) 4-C3-C7

cycloalreRPl,, 2) 4-C3-C2 cycloal kenyl, 3) 4-aryl, 104)
4-hg)%r\garo¥l, 5) 4-heterocyclyl, or 6)

4- héterobiCyclyl. In still another subset of the
aboﬁ)%@)nﬁﬁﬁnds, R4 is Hand R5 is aryl. Sc NH
Therefore, when A and Al are both C=0, then Q and QL
are hoth 20 In an alternative subset of the - :

Qapd Qo ae8 ephdndseamie®lY n which A and Al are both CH2,
them R4 and R5 are each independently 1) H, 2)
hal oa 253) <--C1-C6 al kyl, :

O/p
wherein G is a 5, 6 or 7 membered ring which optionally incorporates one or more
heterocatoms chosen from S, N or O, the ring being optionally substituted with one or more

R™ substituents;

R* and R® are each independently
1) H,
2) haloalkyt,
3) «C4+—C; alkyl,
4) «C,-Cg alkenyl,
8} «—C,-Cjalkynyi,



4) 4-C2-C6 al kenyl, 5) 4-C2-C4 al kynyl, 6) 4-C3-C7
cycl oal kyl, 714-C3-C7 cycl oal kenyl, 308) 4-aryl,
Attorney Docket No. 180003294W) 9) 4- - heteroaryl, 10)

-he rocyclyl, 11) 4-heterobicyclyl, 12) 4 -
W%’f%‘j’”’g” 0)0-R11, 13)4---C(=Y) NR5R5, or b bor721

14) 4- S(0) 2- R11, V\herel n the al kyl, al ken V.
cycl oal kyl , cycl oal kenyl is opti ond?@?‘%%%?tiﬂ“ﬁl[e@@wmwo
wi t §) on&sdr ayglealkybs substituents: and wherein the
aryl7, het &1, easxdikeniet erocycl yl, and 10het er obi cycl yl

%Etl onally substituted with one or nore 1:215
sub it@Bhts; wherein V. R6, R8, RO, R and 1211 are
as @@ﬂ—netérdwl,ei n. I'n another subset of the above

co n R4 and R5 are independently selected from
1) "ﬁ%@%se@fye@' alkyl, 3) 4-C(0)-R11, 4)

. - - Q(Dy-betidbicyolyl, 5) 4--S(0) 2- R11, wherein the al kyl
I's s,g Sidbjiked with an R6 substituent; 20 wherein R6,
an 1 are ag, defined herein. In one subset of the
afor@é@cdo&‘)ﬁp@unds R4 is 1) H, 252)4-C(0)-RI11,

3) 4-1G§ O)RN=-RiR®RBMr4) (--S(0)2-R11l; and R5 is Cl-C6

al ky]| %Réié:“ﬂ ed wth a phenyl; wherein R11 is as

def i 'Rt n. 30 In another subset of the af or esai d
wiepeip thenalisyl, aikenifs alkynyticycaliql, cyatfatRenpis odigaglly substituted with

orﬁsor%%ﬁe g]t}ststu%étf QMR wPh %%%e@@roé’rylsﬁ&érgcw ;an@nd

I's as defined hergin ‘
hetaTpiCAN) SEDICEY SubRtiiad Wi IS BB SLERIBISEBY 40
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‘Réis

1) halogen,

2) NO;

3} CN,

4} hatoalkyl,

5) GG alkyl,

6) C,C; alkenyl,

7) C,-C4 alkynyl,

8) Ci—C; cycloalkyl,
9) Cs-C; cycloalkenyl,
10) aryl,

11) heteroaryl,

12) heterocyclyl,

13) heterabicyclyl,
14) OR’,

15) S{O)mR’,
16)NR°R® ,
17)NR3S(O),R",

18) COR’,

19) C(O)OR’,

20) CONR®R?,
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5 Any and each individual definition of R4 and RS as

set out herein may be conbined with any and each

i ndi vidual definition of Core, A, Al, n, Rl, Rm R2,

s1, and BG as set out herein. 10 |n g@i®caz2006/001721

W?%?éot@s%? the aforesaid conpounds. R11 is

1) hal oal kyl, 2) Cl-C6 al kyl, -

.al kenyl, 154) C2-C4 al kynyl, 5) ar)ﬁ‘tfomgyDﬁ%(feeroéégn’JD ,94wo
7) RAMBNERyI, or 8) heterobicyclyl, 20wherein the

al kybyoetdyghyl , al kynyl is optionally substituted

vvitl& S)ﬁg@&(;gpre R6 substituents; and wherein the

aryl,3 (e ryl, heterocyclyl, and heterobicyclyl is
opt i2apaC{Q)REwbst it uted with one or nore R1

subsii toowherein R6 and R16 are as defined
heré:;jwe@@Fﬁ R;ihot her subset -of the afores

i d . :
wheoeip theraty, heteropsy, Dpteroeyelyl| %3l hetergbigyplyHg © Y?WI"{ subsstituted with
oot mordRohehaiwas/l . or 30-5) heterocyclyl, wherein

the alkyl is optionally substituted with one or two .
R6 substituents; and wherein the aryl, heteroaryl and
rRheterocyclyl is substituted with one R16 substituent;
Wher1 ia'R6 and R16 are as defined herein. WO
2007/048224PCT/ CA2006/ 001721 Attorney Docket No.
L80)3R#dayl.l n one subset "of the aforesaid conpounds,

R11 4,S : 1) hal oal kyl, 2)
— kyl, . . .
Cl-&g St I?fla dptional |y substituted with one or two R6

subsPi Eubrilsenydr 53) phenyl optionally substituted

wi t IsyopecRMRyubst i tuent; wherein the R6 and the R1
substiéu nt s ar e as defined herein. Any and each

i ndi®i ekt ¥P3Yt i on of R11 as set out herein may be
contiynegCyiydvatiepyland each i ndi vi dual definition of
OoreB) Ay AL, n, R, RI00, R2, R200, -4, t< R5, B,
131, afd"BG as set 10out herein. R6: In one subset of
t he 9f beteail conpounds, R6 is 1) hal ogen, 152) N2,

ﬁ)et equ g?tﬂo,cydyl' K ar%l) ’ het erocycl yl , %7)
het etdBeteipbicyeiyl, 8) OR7, '
12) R® R’NC(=Y), or
13) C;-Cs alkyl-C>-C,4 alkenyl, or
14} C4-Cs alkyl-C»~C, altkynyl,
wherein the alkyl, alkenyl, atkynyl, cycloalkyl, cycloatkenyl is optionally substituted with
one or more R® substituents; arid 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) haloalkyt,
3) C—Cs alky,
4) CC; alkenyl,
B) C,-C,4 alkynyd,
8) C:—C; cycloalkyl,
7} C4-C7 cycloalkanyl,
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9) SR7, or 10) NRSR9 , wherein the aryl,

het eroaryl, heterocyclyl, and heterobicyclyl is
optionally substituted with 25 one or nore R16
substituents; wherein R7, R3, R9 and R19 ar

YR EFherein. In another subset of the af %@5}2 po/aorz2t
conpounds, R6 is 1) hal ogen, 302) aryl, or "\:?R)Z NRSR9
wherein the aryl is optionally subsfformsyBacksfNq, LgHga32e4wo
R19 ®@¥tituent; wherein R8, RO and Rl are as defined
her ed)metedsdr, ONe subset of the aforesaid conpounds,

R6 ifPéﬁS Attqr ney Docket No. L80003294W 1) hal ogen,

GlerocyeMa) NRSRO , wherein the phenyl is

opt i DiNakleyobiytdgt i tuted with one R1 substituent; 5 .
wher%)glgﬁvand RO are as defined herein. Any and each

i ndi Vi lSa definition of R6 as set out herein may be
conbINEIOM-RH. etny and each i ndi vidual definition of
CoreM),g(oﬁ_]:Qﬂ,n, 121, am R2, R200, R4, R6, B, Bl, and
BC as 'set out herein. 10 R8 and R9: |n qne Fubget of .
whergindheallsd alkenye Alwivh G¥cloatiy, sycioatkenylis.optiopally substituted with
o;ilem}eﬂﬁcz B¢ @fnl%(s‘ﬁtublht%,“%ndaﬂrhdhﬁh tr@l d;ylj heltér5%ﬂ, ﬁéte.ecsgyo@u,leynb :

-6 al kenyl | . C2- a n - )

neebundromtrany pudhifs i s e iors R® subRtiEfsi o ¢ ne

al kyl-; al kenyl, al kynyl, cycloal kyl, cycl oal kenyl is

. | . . . _ _

o BB oo Wi Sl B ndPAE e form o e, s
seyen mesberashetatocyclic ring qptiongly suksiitutagyyistongor migee R® substituents;
af oresai d conpounds, R8 and RO are each independently
#51) H or 2) C1-C6 alkyl, wherein the alkyl is
Roftional Iy substituted with an aryl. Any and
eacht)i Rglbydrdlual definition of R8 and RO as set out
her el.n y be conbined with 30any and each i ndi vi dual
defifli N¥6n of Core, A, A, n, R, Rm R2, R00, RI.,
R5, B, CBlI, and BC as set .out herein. In one

aspegt i af oresai d conpounds, R16 is 351)
hal %eﬁ@qv%%o{m 048224PCT/ CA2006/ 001721 Attorney

Doc kKt CNGs @kB0003294WD 2) NO2, 3) CN, hal oal kyl ,
6) C,-C; alkenyl, -
7) Cx-Cyalkynvl,

8) CszCy cycloalkyl,
9) C3-C; cycloalkenyl,
-10) haloalkyl,
11) OR’,
12) NRER®,
13) SR,

" 14)COR’,
15) C(O)OR’,
16) S(0).R’,
17) CONR®R®,
18) S(O)NRR®,
19)aryl, "
20) heteroaryl,
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5) ON 56) NR8129, or 7) SR7; wherein R7, R8, and RO
are as defined herein. ' I n anot her aspect of the
af oresai d conpounds, -Rl is 101) hal ogen, or 2) OCl-C6

w@ﬂﬁﬁmsﬁny and each individual definition Ofpd%l@Az@&smunm
out here| n may be conbined with any and each

| nd| vidual definition of Core, A Al,i nwoo,

R4, RS, B, Bl, and BG as set 15out ﬁ%‘r"é‘?yﬁd*?h'ﬁ%‘-%ﬁ&?“wo
A ardl)hatercectth CH2, then Q and QL are

i nd Reterdblcycel ected from  Attorney Docket No.
1 80

Wlbcfrglg tfnﬁ g\?ﬂ%lfﬁnylo Hlkérrygy Nl(qglgwp%rgd c;,gglgalkerfylslcs) r?gt;g}nglly substituted

withherrd dronare R° dilzstitientspi soner or 5 tautoner of a
conmpound represented by Fornula I: 10or a salt
thereof wherein: ii is 1; rnis 0,1 or 2; Yis NH O
ROrs S; 15 A and Al are i ndependently sel ected from 1)
- CHzyy, thBal@ -C(0) -; 20 B and Bl are independently
Cretea BGis 1) -X-L-X1-; or 25 BGis WO
20074)0 z@ﬂi@*r/ CA2006/ 001721 Attorney Docket No.

Lsoogswmmanyzsss? NL 2) HH O N3) H or 4) 05 X
and | d?pendently sel ected from
3-3 2-C4aky

5} Cs-GC; cycloalkyl,

6) Csz-C; cycloalkenyl,

7) aryl,

8) heteroaryl,

9) heterocyclyl, or

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

R%is
1) haloalkyl,
2) Ci—Cs alkyl,
3) C;-Cs alkenyi,
4) Cx-C,alkynyl,
5) Cs—C; cycloalkyl,
6) C;-C; cycloalkenyl,
7) aryl,
8) heteroaryl,
9) heterocyclyl,
10) heterobicyclyl,
11) C(O}R",
12) C(OYO-R",
13) C(ONR®R®,
14) S(O)n-R"*, or
10



1) 0O, NHL S. 02) \- 0O AA3) \0, 0 ss&c 4) H Cg)
10 6) ,r, or p AN7) HL is selected from 151)
-Cl-Cw al kyl -, 2) -C2-C6 al kenyl-, 3) -C2-C4
al kynyl -, 4) -C3-C7 cycl oal kyk, 5) -phenyl-, 206)
- bi phenyl -, 7) -heteroaryl-, WO
2007/ 048224PCT/ CA2006/ 001721 Attorney Docket No.
_ LFEQﬁ@@%MﬂBF@) - hlef(elrocycl yl-, 9) -d-C6 al kyl -(C2-C6
al kenyl')- C -C6 - 0) -Cl4 = - 4 :
wheelitAei clkepgapRy), gL GRS S betivied wit
‘on&%qh&glﬁqﬁb?ﬂi@en@?rm whdrein M)a;ryl, heteroaryl, heterocyclyl, and
- Cl1- c6al kyl - phenyl -.C1- 10 Qs .
netaIoR Y S LAY esiteq | SR b R osierts:
- G - Coal kyl -heteroaryl -G -Co6al kyl, 15) -Cl1-C6 al kyl
Jeterpeyel vl - ¢l - kyl, or 16) -Cl1-C6 alkyl-OC -C6
R aalnﬁﬁ ; ar%%aég'?gérﬁegg?ﬁgz and R266 are i ndependently
seltdd.@d from 1) H or 2) Cl1-C6 al kyl optionally
subsidtaltadiwth one or nmore R6 substituents; 15 Q
,and are ‘each i nde %ndent ll% NRARG, tger%bﬁ%l Iﬁﬁg.are
R GadIR" waspwhBEsq G p hEor oSy PRSI )7 *

or a prodrug; or the compound of Formula 1 is labeled with a detectable Iabel or an affinity

tag.

According' to one altemati\fe as'pect- of the present disciosure, there is provided a

compound, according to Formula 2: _
' . 0 H R200

1) 5
Q NJ\]’N\“/\NHR")O_
, 0
M2

B1
|

wherein n, R', B2, R'®, R®® A, A", Q, @', B, B!, and BG as defined above;
wherein the dofted line represents a hypothetical dividing line for comparing the

_ substituents associated with M1 and M2.
In another aspect of the present disclosure, M1 is the same as M2.
In another aspect of the present disclosure, M1 is different from M2.

In one aspect of the present disclosure, there is provided an intermediate compound

represented by Formula 2(iii):

1



203)4-C1-C6 al kyl, 4) (-C2-C6 al kenyl, 5)4-C2-C4

al kynyl, :6)4-C3-C7 cycl oal kyl, 7) 4-C3-C7
cycl oal kenyl, 258) 4--aryl, 9) 4-heteroaryl, 10)
<-heterocyclyl, 11) 4-heterobicyclyl, 12) 4-C(0)-R11,
3013)4-C(0) 0-R11, 14) <C(=Y)NR6R9, or 15)4-S(0)2-R11,
wherein the al kyl, al kenyl, al kynyl, cycl oal kyl,
cycl oal kenyl is optionally subs/;tuted with one or
nore R6 substituents; and mheqé%ﬁ the aryl,

het er oaryl ,. heterocyclyl and035heterob|cyclyl IS
optionally substltutede%wthnne nore R16
substituents; WO 20 O 22%%5&22%2006/001721
Attorney Docket No.RL.8000829%W is 1) hal ogen, 2)
N2, 53) CN, 4) hal oal KA, H5) @1- CBal kyl |

6) C2-C6 al kenyl, 7) C-C4 aIkynyI 108)
C3-C2 cycl oal kyl , 2 (i) 9) CG3-C2 cycl oal kenyl ,
10) aryl, 11) heteroaryl

12)
wh@w%tan@aqy ﬁlpydtectlhﬁ bﬁ@upha’t@FRbe' By & gnd Q are as defi ned here[m4)
OR7, 15) S(0)",R7, 16) NRSR9 ,

NR8S(0) 2R11, 2018) CORY, )
In @@fheCAMRERYL the myesgomlmF@ there is prowded an in mé?@ Cﬁnpound
ereRat 24) SC(0)R7, or 25)

eﬁ%&ngﬁ%ﬁ@l n the aryl, heteroaryl,

,heterocyclyl and heteroblcyclyl is optionally
substituted_mﬁth one or nore R&Y substituents; 30 R7.
is 1) H 2) hal oal kyl, A 3) Ad-C6 alkyl,
- 354) C2-C6 al kenyl, WO 2007/%ﬁ§%2 CT/ CA2006/ 001721

“NH2>

B1-O

HQN Ag_N;j 3 (i)
] , .

A1
\Q_l

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

In another aspect of the present disclosure, there is provided an intermediate compound

represented by Formuia 4(ii):

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

12



Attorney Docket No. L80003294W) 5) C2-C4 al kynyl, 6)
- C3-C2 cycloal kyl, 7) C3-C7 cycl oal kenyl, 8) aryl, 59)

het eroaryl, 10) heterocyclyl, 11) heterobicyclyl, 12)

RORONC(=Y), or 13) Cl1-C6 al kyl-C2-C4 al kenyl, or

1014) C1-Ceal kynyl, wherein the alkyl, alkenyl,

aIkynyI cycloalkyl cycl oal kenyl is optlonal

aet. l&?ﬁq t¥ $rBsdHh GisBlosurey teelRBs plobided a0 gﬁergqedga‘i‘,%{ compound

“‘WW? EPH"Che aryl, heteroaryl, heterocyclyl, and
nxﬁﬁkﬁkabyﬁymhyiﬂns optionally substituted with one or

nore R19 substituents; 15Ft6 and RO are each

i ndependent |y 1) H 2) haloal kyl, 3)

Cl-C6 al kyl, 4) 2P al kenyl , 205)

C2-C4 alkynYl. 6) C3.-C7 cycloa1N 27) C3-C7

cycl oal kenyl, 8) aryl, 9) hetero§1‘F 2510)

het er ocycl yl, 11) heteroblcycIyD C(0)R11, 13)

C(0) Y-R11, orl@ &OﬂZM& 3mm |nthewkw

al kenyl , al kynyl , I oaI kyP @S{ ckenyl is
opt i onal Iy subst‘ﬂ) B H§ Nor e R6
|

substituents; and vg@) Shgteroaryl,
heterocyclyl, and %ete?bb Cé opgi onal |y
substituted wth one substltuents or
"R8 and R9 together vvlth |tro§ atomto which

they are bonded forma fi ve ‘i x ‘'or 35 seven nenbered

het erocyclic ring optionall vuhsd i fut a6 M ok
'wrmimpe%anemwecﬂngerﬁhes apd B. 1 By ?‘e 'JDo%kétA ﬁorbg'%a e as

deé?%%%g% 94W) R1 is 1) hal ogen, 2) N02 53) CN, 4)
0R14), 5)Ci1-C6 al kyl, - 6) C2-C6
al kenyl , 7) C2- C4 ‘al kynyl , 108) Ca-C7

In %M&heaéasw,of@ﬁa prdseBl disslodal thermyd pr0\1'9§d AainMRiate qopypound
OR7, 12) NR8 :L)513) SR7,
represented by Form a'6(iil

_OH
pq?* 0O B
N N
R' ‘/U\N"Y

"RZ H 0O A

6 (i)

wherein PG? is a protecting group, and R, RZ B, A, and Q are es defined herein..

in another aspect of the present disclosure, there is provided an intermediate compound
represented by Formula 7(iii):
COoH
PG> O B
RZ H O A
7 (i)
is a protecting group, and R’ RZ B, A, and Q are as defined herein.

wherein PG*

13



14) COR7, 15) C(0)0 R7, 16) S(0)",R7, 17) CONR8R9,

2018) S(0) 2NR6R9 19) aryl, 20)

het eroaryl, 21) heterocyclyl, or 22)

het er obi cycl yl , 25wherein the al kyl, alkenyl,

al kynyl, cycloal kyl, and cycl oal kenyl is optionally

substituted with one or nore R6 substituents; and Rl1l

I cfebufebthalekiyl rovi%:)ed@?rlﬁﬁrraédmaybmpound

n %%thg %Cpﬁt#él rLesé'q)‘%)css S eyl oal kyl | 6)

p&%e@%dmy@buamaéhwt 357) aryl, ﬁ¢torney Docket No.

L80003294W) 8) heteroaryl, 9) het@rocyclyl, or 10)

het er obi cycl ylI , wherei n the al kypp, al kenyl ,

al kynyl , cycl oal kyl, cycl oal kenyl—\s tionally

substituted with 5one or nore R6[SybSHituents; and

wherein the aryl, heteroaryl, heterocyC NHz, and

het er obi cyclyl is optiopa ed with one or

nore R111 substituents; drug; or the conpound
of Formula | is Iaﬁéled Wi det ect abl e [ abel or an
affinity tag.t) bset of the conpounds of
Formul a 1, speci f' 'y conpounds of Formula Ib,

wherein n=1; A and are both C=0, B and Bl are

i ndependent |y Cl-C4 al kyl;8@G is -XL-X1; or 00

i S?A2' 4 20 BG i sN H NOY orO H 25 X and Xl are

i ndependently selected from1)0. 0 2) 7, 0 AA 3) n,
whefein B, B's &\#O1Q 4hd ' are as defined herem

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

compoundé rép_resented by Formula 1, described hereinabove, the process comprising:

a) coupling two intermediates represented by Formuta 2(iii):
PG* O B-’0
SRt

R? 'H O A~q
2 (jii)

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

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

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

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

14



L is selected from Attorney Docket No. L80003294W)
1) -C1-C10 al kyl -, 2) -phenyl-, 3) -bi phenyl-, 4)
-CH2- (C2-C4 al kynyl)-CH2-, 5) -CH2-phenyl-CH2-, 6)

- CH2- bi phenyl -CHr, or 7) Cl 05 al kyl -O C1-C6 al kyl ;
R1, n100, 2 R and R20 are each independently CHS3; Q
and Q1L are both NRAR5; R4 is H and R5 |s sel ect ed
from 151) 4-C3-C2 cycloal kyl, 2)4

cycl oal kenyl, 3) 4-aryl, 4) 4- hetén(oaryl 5)

<- heterocydyl, or 206) <- heterob cl I n anot her
subset of the conpounds describ b%?; A and Al are
nt

both C=0, 25 B and Bl are |ndepen e NE1- C4 al kyl ;
BGis -X-L-X1; or O O rs&\N Bl HorO
At t or ney Docket No. L8000 0 N3/. ;1/4'siC X
and X1-are both 0, 42? 31'0 Lis Fe, R155, R2
and R252 are each iHi tIy CH33 9 and QL are
both NR4R5; R4 is H a TN RS L g
o) i
o
R‘l
pg2 N COH
and F'{? in a solvent; and

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

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

~ compounds represented by Formula |, described herein, the propess comprising:

a) coupling an intermediate represented by Formula 4(iit):
PG|3 O B/NH
arh oy N
RZ H 0 A

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

peptide coupling agents, in a solvent; and
b) removing the protecting groups so as to form compounds of Formuia 1.

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

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

a) coupling two intermediates represenied by Formula 4(iii).

15



In an alternative subset of the conmpounds of Fornula
1, specifically conpounds of Fornula la, wherein n=
1; 20 A and Al -are both CH2; B and 81 are

i ndependently Cl1-C4 al kyl; 25BGis -X-L-)1; or
Attorney Docket No. L80003294W0 0 0 NNMYNNt BO isH H
or0 X and X1 are independently selected from51) 0, O

2) ,1 3), or 31&4)H10L|s selypgted from 1) -C1-C13
al kyl -, 2) -phenyl -, 3)°G-b| 54) -CH2-(C2-¢4
al kynyl) -CH2-, 5) - - gfig{z

) =5 C al

- CH2- bi phenyl - - I -0-Cl-C6 al kyl ;
20 R1, RI(r), R2 and R2(r alHe &hch |ﬁdependently
-CH3; Qand QL are both NR4AR5; R4 is 25 2)4-C(0)-R11,
3)4-C(0)0-R11, or 4)4-3(0)2- ‘R(J,?l and Attorney Docket
No. L80003294V\D R6 |s Cl-C6 al kyl substituted with a

RBFRSLgentNBY Qh uﬂ@leﬁlefnlarmdzehteamd n; RI1 is 51)
mﬁqﬁm %Q(en l}fas S0 ag 135 eont ouﬂ%&%‘%ﬁ‘ﬁ%éﬂ or

b) removmg the protectmg gro

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

compounds represented by Formula |, described herein, the process comprising:
a) coupling two intermediates represented by Formula 4(iii): .
i
R2 H O A-
4 (_iii)

with oxalyl chioride in a solvent; and
b) removmg the protectmg groups so as to form compounds of Formula 1.

In another aspect of the présent disclosure, there is provided a pfocess for producing

compounds représented by Formula 1, described herein, the process comprising:

a) coupling an intermediate represented by Formula 6(ii):

6 (iii)

and either a bis-acid chioride or a bis-acid, using a coupling agent, in a solvent; and

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

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

bompounds represented by Formula }, described herein, the process comprising:
16



5) heterocyclyl, 10wherein the alkyl is optionally
substituted with one or two R6 substituents; and
wherein the aryl, heteroaryl and heterocyclyl is
substituted with one Rl substituent; wherein R6 and
R19 are as defined herein; R6 is 151) hal ogen, 2)
aryl, or 3) NR6RO , wherein the aryl is optionally
substituted with one R19 substituent; wherein R8, R9

and R93 are as defi [ ; RO are each
i nd@peRHEY ﬁpmtermecp aqifep%sgét;ad ﬁg gﬁt@ml)

Cl-05 al kyl, 254) C2-C6 al kenyl CORM 02 04 al kynyl 6)
C5-C7 cycloal kyl, or 7)pdXx enyl, wherein

cl k
t he al kyl, al kenyl al kg \{l\ y%/@ cycl oal kenyl
is optionally substituiR d th 37 on nore R6
substituents; wherein therR6 isubstitlignts are as
defined herein; and R10 is 1) h§| ogen, 352) N2,

Attorney Docket No. L80003294W5' 3) CN, 4) hal oal kyl,

5) OR, 6). NRBR9, or etn;f}lnq%reln R7, Ra, and RO
a“ﬁ@é"%’”%éF'P%@G’D'I*@'Pglaﬂentf'ha "3‘?{‘6 subset of the
af g RMcslirgang preftting grouds sofesan il compeutststdh FapRia 1.
B and Bl are independently Crat alkyl; 15BGis .
-X-L-X1; or OHO N L tr NN21, BGisH H or0 X and X1
In @hﬁhéﬁ&@@ﬁ@ﬁﬁﬂr&s%dsdbmﬂe ftherleprow)ied g process for producmg

compounds represented by Formula |, described hereinabove, the process compnsmg_

a) coupling an intermediate represented by Formuia B(m)

4 &Nﬂz

R1
|
paz N~ 002
and R2 in a solvent; and

b) removing the protectmg groups so as io form compounds of Formula 1.

in another aspect of the present disclosure, there is provided a procesé for producing

compounds represented by Formuia |, described hereinabove, the process comprising:

a) hydrogenation of a compound represented by 1g

17



0 As- 2) -e 0 3 \ AO, or 0 scrr?

4) H 25L is selected frZJm 1) -Ci1-C10 al kyl -, %]L/
-phenyl -, 3) -biphenyl-, Attorney Docket No.
L80003294W) 4) -CH2-(C2-C4 al kynyl)-CH2-, 5)

- CH2- phenyl - CH2-, 6) - CH2-bi phenyl-CH2-, or 7) -Cl-C6
alkyl-O-Cl-C6 alkyl; 5 Rl, R199, R2 and R299 are each
|1)ndﬁ|pendently CH3; QQ and QL are both NR4R9; 10R4 is

it a solvent, i _
b} filtration and concentration of the solvent fo provide a compound of formula 1q.

In another aspect of the present disclosure, there is provided a pharmaceutical composition'
comprising a compoUhd, as described above, mixed with a pharmaceutically acceptable

carrier, diluent or excipient. -

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

[n another aspect of the present disclosure, there is provided a pharmaceutical cdmposition
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 disclosure, there is provided a pharmaceutical composition
comprising a compound of formula I 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 disclosure, 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



2) 4-C(0)-R11, 3)4-C(0)0-R11, or 4)4-S(0)2-R11;
15R5 is wherein Rl11 is as defined Lerei(‘n? R11 i’sa?)d
hal oal kyl, 202) Gl-C6 al kyl optionally substituted
with one or two R6 substituents, or 3) phenyl
optionally substituted with one R19 subsfituent;
wherein the R6 and the R19 substituents are as ’
defined herein; R6 is 251) hal ogen, 2) phenyl, or 3)

NRBRO , wherein th h | - | - ,
I anoter eHReCH BT BT o R PR R are ae

dis%es_feh%% ‘F'E% &!(a:r‘ilbe&j%g élﬁgfﬁl@@ﬁt ARopiasie, teambthiod geperiRRgt | y
wcisiringp DOUER M- MU RS Teo LRI e ¢
ohab Ak brpbbIssd, betiestringd dooae saraplio treatdng Fesdsg state.
;Lbhalt ogfeni hor _f52) 001;106 alkyl. In still another

set o e af oresai d = 1: _
In dothebatpecChizhe Beapit ﬁ'%gémggﬁimgi%%}“%ﬁﬁﬁgﬁ% fing IAP
fun%%: e X_th_%éﬁngg)r[s'qqg?ccg]@ac‘ﬁ 2 NANGBGdngdduht! of tBe Kreaent

e THARHEN TR y selected from.1) O &Q o b
invé&iioA sB)as io prevenidwaling Qi)a BIR bjnding pgoéqeuéiqaéh%%r om?db@\ilsn reby
mo'dgjafil% fie ¥ nziord) - phenyl - -, 7 .

In another aspect of the present disclosure, there is proyided a method of treating a
proiiferative disease, the method comprising: administering fo a subject in need thereof, a
therapeutically effective amount of the pharmaceutical composition, as described above,

so as to treat the prdiiferative disease.

In another aspect of the present disciosure, there is provided a method of treating cancer,
the method comprising: administering to a subject in need thereof, a therapeutically
effective amount of the pharmaceuﬁca! composition, as described above, so as fo treat

the cancer.

In another aspect of the present disclosure, there is provided a method of treating cancer,
the method compﬁsing: administéring to the subject in need thereof, a therapeuticaily
effective amount of a pharmaceutical composition, as described above, in combination or
sequentially with an agent selected from: '

a) an esfrogen receptor modulator,

b} an androgen receptér modulator,

c) retinoid receptor modulator,

d) a cytotoxic agent,

g)an antiprbﬁferative 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 inhibiior,
19



3) -biphenyl-, 4) -CH2-(C 2-C4 al kynyl)-0112-, 5)
- -0-12- phenyl - CH2-, 6) -CH2-bi phenyl-CH2-, or -7)
-Cl-C6 al kyl-OC1-C6 al kyl; 5RI, t< nl00, R2 and R2
~are each independently CH3; and and QL are both
i ndependent|y sel ected from 15 In one aspect of
the present invention, the conpounds of the present
!:ﬂ%\b tlonOn y also be represented by Fornula 2 in
)@ (i M2 represent independent BIR binding
mqielmlARsa agmt2007/ 048224PCT/ CA2006/ 001721 Attorney

Dockhe torg&lnﬁé?grgm%)%egsﬂﬁ&r einn, 121, R2, RG. o

oﬁharﬂ—eﬁ&'ﬂpam BG as defined herein, and the dotted

e Stréat¥Rek Bedrhigal di vi di ng line for
énn gﬁf%%ﬁ]fﬁg substityuents associated with 5 ML and

q)\,@enﬁsmsgfn@nwktge@fm%ﬁo BUHES of Fornmula 2, ML is

r)tab%ﬁlﬁﬁﬁogﬁéerh‘%ncnh@dmg al ternative subset of conpounds
0 orrrulaé M. 1s different fromM. 10 In still
- skmpelrasoragBRIRICN B s the same as Bl. In still another

t%Hbﬂ:ﬁ’iCBh;bmorﬁl fferent fromBl. 150ne skilled in the

u) %m%ltor ﬁgﬁg %ﬁ&hé@p&. ﬁ@‘(e uhR Ry Nin eMbrid:ort he sane,

R7, RS, R10; 'R R13, R14,
vNE3 ligas®/inhibjtor§) and B substituents in M have the same

m&??&&ﬁ@to?ﬁgﬁgin b $fdientdich BB, buRfiot liffited RBintdR@rorRdipha, Bagillus
subst’i

ChinedtrdSuepin £GCG 4 anf Mgergtgl? ion @R@ %%itﬂ rﬂi‘ddc%éh@%é%@ i

}Xoklr%s Alon RthdBterBukird) UNBlorsntse felaasn bf m@tm@@emtﬁfellgénﬁs such
n-either of ML or M. Alternatively the substltuents
aﬁﬁRﬁ'ﬂ- can be defined as Rl, R2, R4, R5, R6, R7,

xR molfligtor Stk@athndebptare TRAIL and TRAIIGRgoRIFS ych 3p e rH.Egaénzed

e P g 50, S0 0 e

- oyih comalhatidplor saabieBtiallyavibaradintos| tyeramys s¢ S {%Eeaégﬁ’e"aﬂﬁe& e
ML and M2 are the sanme, the RR13, R14, m p, Y, A

Q and B substituents,. i ' . -

o Dot LETt L BB, L AR RATKAYS: Esbment or
%]vl% ogé Qﬂf&_r?ﬁiléaféordﬁ‘r g]la;éubjecﬂthe r@hcahccbn&:ﬁsnnmdmlmstenng to
2007/ 04 4P
egpbisss BarPr U g R e auny B e EchRostBf kcred above.
and M are different, at |east o6ne of the aforesaid

I Ubﬁﬁé%gﬁe&f@%hé %Eﬁt%%suré theafsthy@furtabt a:mprweh aelmmlstgn-ng to

o and the |ike, occurs npre p ;
tmbtmthempawamﬂvqwt glta dhemgingranejiic agent prior o,

S dtbﬁ‘éc;ug@@wtgfor LG Makliakiien attheadposiionr rence i s

epen at every other occurrence. If a
substituent is itself substituted with one or nore
ISy Shbtheraidbsat, thé miethddGuitieer vordprises adintsteaing thihie subject a

bstit
oaimsatealy oo aei PR R R B MR Bt st agely i
oPhftes abministrokon of tmebnmsﬁam Ehe deefth reeepipreggsnigt igIRAIL or the
d%% %%ﬁ@g%é’msﬁ ij‘ﬁX:LpJnﬂﬂéﬂ‘yeTﬁé‘é’é&r%bémoﬁg@hdsﬁs typically

admln:stered 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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10 One skilled in the art will understand that
substitution patterns and substituents on conpounds
of the present invention nay be se€l ected to provide
whonPAYsds that are chemcally stable and capc@fRaz06/001721
readi |y synthesized using the chem stry set forth in
t he exanpl es and chem stry techniqu I '
the art using readily avail abl e st aﬁ?”ﬁ%%@%ﬁ?@??@lﬂgg“wo
It is to be understood that many substituents or
Usg ofithe catapnenil be desrsibed abdvaver theimanyfariare ofjp sggicament for
j ; (W t the group or
tr%ﬁigg}S?I!t)%g%}r?m?myyﬁ%rﬁ%{%gé%aby anot her group or
substituent that has simlar electronic,

- USy erithélEasduRa a8 @bk BiovBoEmibinetion wil akagdn tdr itens

Unl h i i fied, the foll ng . definiti .
margtgg S reootf a %r lﬁ%&leﬁﬁﬁé{iﬁggﬁg PB?rﬁgentlgg a %}/ggﬁ%tlggafsgrlpﬁlé .(v)vﬂtsarern
the mgenidesalamtedfemandi ng pl ural references unless the

C ctates otherwi se. As used herein,
aﬁ%ﬁgﬁ@é§%ﬁne%%ﬁ%ﬁ%éﬁdyﬁﬁ

rorsing”’is intended to nean that the
blianandesiges renepter odgatoowi ng t he word "conpri sing" are

c)rEfHoid R fbr BfiRdory but that other elements are

optional 'and may or may not be present. 30 As used
d)AHEateXIc 89684t er m " consi sting of' is intended to nean

e)ianCintptiolferativsladdnti t ed to what ever fol l ows the phrase
| { he phrase "consisting or

"consj stjng of .. Thus.
ﬂ?ﬁ&ﬁ"@'é\?rgg"%wfeﬁ?g‘%@toéd el ements are required or
g)aartthdG dloA raduttadedthibitor,ot her el enents may be present.

2T/ CA2006/ 001721 Attorney Docket No.
h)\éggggg&é%%\%gﬁbe@ed herein, the term"alkyl" is
) 9 FRvers@d@ns@iptase inéhitohot h br anched and strai ght chain
k) aAlangBh&bsaliiHiali ¢ hydrocar bon groups having the ‘
specl fired nunber of carbon atons, for exanple, Cl-C10
DAEPAR-CRI® al kyl is defined as including groups
m)@PPAR-.d..agdnist3: 4, 5 ,6, 7, 8 9 or 10 carbons in a
| i negr. or, branched arrangenent, and Cl1-C6 as in
”)ETJ'%“O&P@W&@@ MYIdFYGTEdISIaBCe. nel udi ng gr oups havi ng
o) An aiti-ethetidagemt,or 6 carbons in a linear or branched
I . 1- as i.n Cl-C4 alkyl is defined
")grs‘ag%ﬁ‘%hat%ﬁgeﬁg‘ée%&?%“'i 2, 3, or 4 carbons'in a
q) pgerds psaful inpthe rehimbnbof reviyepenid, .  Exanpl es of
& & : ] - al kyl as defined above incl ude,
)ﬁuiﬁ@g@%ﬁsg%ﬂgegﬂ?b, met hyl , ethyl, n-propyl, )
S} 8 PReAspMe iphibitery| | t-butyl, (-butyl, pentyl and
t) ATEMAC inkfibi®ds’ used herein, the term "alkenyl" is
int ed to an.unsaturated strai ght or branched
) B 1 5 REG R GUASLH h reRiGoS598 1 o nunber
v) BB ligaselimhibimtsons t herein, and in which at |east two of
t. [ ded to each other. by a double
) odilich 38 R R S . B s e P, it
Calrpgiier Guarind BS G handdofizing eadition 4 gB EhatCan Geiuasthemelease of

© cytdkifes, ShcrPd RO Weriediki F’@,f'[il\gg dr iﬂﬁuéeﬂ@lleé@ #9e8h 9%%2%2@75&199 such

ﬁﬁ 3, 4, 5, or 6 carbons In a lInear or
as IRAllL genent, at |east two of the carbon atons being
x) doowdaidtot ofisathatcdpiors Tm:%é@ h!la?ld a%:ﬁiiﬁm&%ls%e fefndrfized
) e (vinyl), 1-propenyl,
a@%kggg%gﬁiﬁfhﬁg”%ﬁ?%ﬁgﬁ%%nd the like. 20 As used
or iR épmpnatiarier seeuentialyl withmatiatiorsthenapgended t o nean
unsat urated, straight chai rethydrocarbon groups having -
the specified nunber of carbon atons therein and in
whi ch at |east two carbon atons are bonded toget her
by a triple bond. For exanple Gaf as in O C4
al kynyl is defined as including groups having 2, 3,
or 4 carbon atons in a chain, at |least two of the
carbon atons bei ng bonded together by a triple bond.

Exanpl es of such 25al ynyl s include ethynyl,
;:prppyny[, 2:prppypyl_anq thellyke. As used herein,



WO 2007/ 048224PCT/ CA2006/ 001721 Attorney Docket No.
L80003294W) As used herein, the term"heteroaryr is

i ntended to nmean a nonocyclic aor bicyclic ring system
of up to ten atons, wherein at |least one ring is
aromatic, and contains from1l to 4 hetero atons

sel ected fromthe group consisting of 0, N, and S.
The heteroaryl substituent nmay be attached either via

carl PabaMmTocep! t for
L A R
el fetird o atrhédieament E@ﬁ@ﬁ?ﬁ%&?b‘?r?/Ye“t‘%‘?ffof{fﬂ] RGN

asu &Xl benzofuranyl, pyranyl, isobenzofuranyl,
romsnyl xant henyl, 2Hpyr roI yl, pyrrolyl,
I m dazol yI pyrazol yl, pyridyl, pyrazinyl,
Th@aédtme%;ﬁwagoﬁ%flbdmmyl i ndol i zi nyl, isoindolyl,
3Hindolyl, indolyl, i ndazol yl, purinyl,
4H qui nol i zi nyl , isoquinolyl, qui nol yl , pht hal azi nyl ,

"Th@aﬁgtmméﬂbmdonisqiaiaﬁm EmtibIOQY-qui nazol i nyl ,
cinnolinyl, pteridinyl, 10isothiazolyl, isochronanyl,
chromanyl, isoxazolyl, furazanyl, indoliny],

Thé dezitin té@bptny&gonlsmsalzm @fpﬂurﬁ 1@1\”}99#‘998 |ar§é(“erﬁ%'?5° sffectyg
used herein, the term "heterocycle", "heterocyclic"
or heterocyclyr is intended to nean 15 a5, 6, or 7

Thevprotiferative AsMdIBABIPE ri ng system contai ni ng fromlto
4 heteroatons selected fromthe group consisting of

0, N and S. | es of . htero t
A AR SN BT AR SO So b S iRk
a pRaRRcbEhichily deysstable oattier, dilyeet erzixpipient, far Hpatmg KiFpreventing a

i m d ol i £ Vi dazol i nyl,
d'SWP i F'Eﬁ @%"zeﬂ)tl)ya@gﬁmeml Apogfo% 20 As used herein, .
the term "heterobicycle" either aI one or in

| A p?ng % @\?ﬁca otsﬂoﬁ%&%f o'tRebsRdound Sf drﬂtoﬂa éﬁﬁlanh@ B&B in

€rocy c as d ned "above fus ? ? death
comlymt@n “ﬂié apy C@“P@tnérﬂ&“m?é‘se%weé}’% at‘B? ega(}) 89‘?18? more de
recgytgi Syoirtd BEsteafing br rdatRgR pesifondtive distrdeet er obi cycles
1nclude, but are not limted to, counmarin,
benzo[ d] [ 1, 3] di oxol e, 2, 3-
A rﬁbtihndirf@mﬁﬁd @bhérnﬂ}:eintmall quanpasition, the method comprising: mixing the

e A SRS it o

or MopienB80003294W  wherein Gis a 5, 6 or 7 nmenbered
ring which optionally incorporates one or nore

het eroatons selected from$S. N or ‘ﬂndﬁf’!n@ 10% 2i
In anather aspgpt of GreaprEgen iyeRtion, et KPONAG pEroRg peing 2
corﬁwb%a ok EGHuf | dbB6d, WikEconkpsiun@ beingabelbd with @ deteotable label or an
As used hereln the term "heteroatom' is

afr"'FYtt@Qrded to nmean 0, S or N. 10 As used herein, the

term"detectable label" is intended to nmean a group
(n atnlaﬁkr c:p@f the Prléggntta%cﬁ)sﬁ%”ﬁ‘%%ig pﬂfvdea% rﬁétﬁ%& Bt ldentlfylng
I nvention uce a probe or to an | AP BI'R donain,

c’ormmxhds that bmmnant 188 BIR slomains the sy c&m@asw ‘th the BIR

Bntak dnG}hplBiﬂldbﬁ‘éﬁu \ﬁihtahﬁﬁbéjiorf&ﬁ{a Bob:BIR §&B4In
rec gn|t| 0 pr.obe sglg%hat ﬁe det ect ed,

rrea"é%mpéﬂ} gﬁd’f‘%ﬂi‘a‘?ﬁ"?gfq’%acei y@§%¥i C?f@? " the term
afrf InﬁﬁatsunﬁgaeGs:g e fromitted fete ko anﬁmsta)h*h &) afectenane Igretiup,

et g robR ey herﬁ%?ﬁﬁa Bt

conpound to be extracted frédm a solutlon to which the
ligand or group is attached. 20 As used herein, the
term "probe" is intended to nean a conpound of
Formula | which is |abeled with either a detectable

| abel or an affinity tag, and which is capable of

bi ndi ng, either covalently or non-covalently, to an

| AP BIR donmai n. When, for exanple, the probe is
non-coval ently bound, it may be displaced by a test
conmpound. When, for exanple, the probe is bound
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5in which it does not. The definition is intended to
mean fromzero to five substituents, If the
substituents thensel ves .are inconpatible with the

n i.c methods of the present invention,
W?JB@%F‘%%%M may be protected with a suitabl ePtcti‘?CM006/00m1

protecting group (PG that is stable to the reactian
conditions used in these methods. TABORYRoske! Ny 80003294WO0

gr oufp) MeapuRR the SiBATTARHINEP RS5ui t abl e point in the

r eacgyl c‘ég\_péﬁﬁﬁltﬁﬁ eRynaffrdrSepa) \hﬂghé cSefmmﬁ e, 2 rdlecilatien of the

internedi ate or target conpound. Suitable protectin

ar ocPEMe AN A NAsa = OF ot Baep oy 1R Bl Gomdi
wherejprthé pobe Boa chrijcaing of Farminkatiildbed twith asdeteptablecibbel or an affinity
Iaggli tabl e protecting groups are well known to those

S

illed in the art; exanples of which rmay be found in
T. Geene and P. Wits, Protecting Goups in Chem cal

EE PR CRIPTIONGE THE RAWINGY & Sons. NY 15(1999),

rch 1s incorporate erein by reference in its
Fithter nenegts dhdadparagesfol frearesent invengeowil Seceraeibetter understood

wtélji‘ FeRtahUb ﬂwé&l‘lﬁg}.on BibssBListidaUith thdohihing PigiePEherbin;

oc. CBz an I'n some i nstances, a substituent
may be specifically selected to be reactive under the

Figaast '{s%rﬁﬂi&mhét}dﬁ?%aléﬁmdi.nhﬁhntdhtﬁ-cﬁﬁdeh ﬂ'@&}}p@ﬁn {ild i?.which

| nventL.Qn, ngaer . ese CIl.Jcuns nces e.rea | .0ON .
corgee 28 Rtow GLintregsitn Sl GHOLHRLEE Sombigidn MRy yomycin-C
wilinintieasing dbss, iMth Snig/Kplsabwing seperibeantidOmorsefeats compared to the

' di ate conpound in the nethoclS of this
1#‘&%@&?&% or is a desired substituent in a target

-conpound. Abbreviations for a-amno acids used

I INVEN cid Abbreviation
DEI-?%%U%?; ust%ﬁ:ﬁg(ﬂgkwwam Eg) a Arginine Arg
Inspgryroaneer agd ofep disegnes.aa)i urerebiatopatf Mipd@ed bgigetadéfects or by -
HRfictheRh LRe ' | | -
BB by ool de Bl ol st e © none
Injesestingly euvesiite $howdhal selib devrpaseddn INBy levek pigempreesensitive to

TRAElindlicBe apbiodi€ UCis MRIidval that 3 shtalllavSledvis, RinRA I iR inlBde 1AP loss
froFm %P lasael gé]llsp Sillpgeeuseful as a therapeutic agent. We report herein compounds
that can directly bind to 1APs, cause a down regulation of the IAP prbteins in cell before
cell death, induce apoptosis in cancer cells, and have a synergistic effect in combination
with inducers of apoptosis. This may provide clinical advantages in terms of the selectivity
of therapy based on the phenotype of the cancer cells. Also advantageous would be tﬁe
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 Fbrmula 1, which are described
hereinafter in detail.

n: o

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



Proline Pro Serine Ser Threonine Thr Tryptophan Trp
Tyrosine Tyr Valine Val As used herein, the term
"resi due" when referring to a-am no adds is intended
: 0 n radi cal derived fromthe correspo
“}é’ zgﬁﬁ%ﬁgzzgci d by elimnating the hydroxyl IAkqlhrln“::’mo%m01721
carboxy group and one hydrogen of the a-am nqQ g

For exanple, the terms Gn, Ala, 5d“ﬁ?’“eYP%°keW°g,80§§3§g4wo
Phe, Ser, Leu, Cys, Asn, and Tyr represent the

AdyERiEES m@fwdhalﬁﬂéﬁﬁlﬂéﬂ & ad-seﬁbtﬁmaerb‘in mgy b€ tamabined with any and
eqlab mgdeg'ﬁ‘hﬂ% ota égrggl!li ﬁe Fl’ IAC C"I?HCSBS tBé] annél BG as set out

herei@spar agi ne, and L- tyr05|ne respectlvely As
used herein, the term"subject” is intended to nean
humans and non- human mammal s 10such as pri nates,
Aamd & dogs, swine, cattle, sheep, goats, horses,
In oﬁg th&s%t otg:%t'rgwuﬁﬂsccﬁ FBRel 5 Rilid A bk aréBomHl. herein, the
IS 1nten ed to mean a conpound that
nay be converted under physi ol ogi cal conditions or by
|nscﬁlata1nxmessut>9et%f BorRRBHS & Hormalg i \AearkioA' qesTpeth 0eOof
e present invention. Thus, the term "prodrug
10 refers to a precursor of a conpound of the |nvent|on
intahathet Stephiverageiet dfcampyuras ok Boratlaet, Ms PHodndig' imliFrdhe
inactive or display limted activity when
adm ni stered to a subj ect |n need thereof, but is
Ammnaieaat:b thdivitiual definttion ahA aed Alas sebayderRin BAY begombined with any
;H r\)ltﬂt PakeihfiBn otrﬁ&bcﬁlﬁl YR?, RIOGEg6 QT &, B1 and BG as set out
rans orne in vivo to yi'eld the conmpound of
15 - ht#fﬁventlon, for exanple, by hydrolysis in 20 blood or
ot her organs by-enzymatic processing. The prodrug
conpound often offers advantages of solubility,
Coressue conpatibility or delayed release in the
Tisandfbes the(pBesent inVRLia0 0gth ArE82 24REiun@AB0BBIN0R Aa2rough 1c:
Attorney Docket No. L80003294W Bundgard, H., Design
of  Prodrugs (1985), pp. 7-9, 21-24 (Elsevier,
20 Anst erdan). The definition of prodrug includes any
coval ently bonded carrpers which el ease the active
conpouad Ef hhe inve on n W|J% when su poody ugr®°®

adrdLn, a s Norosurts B \a 0 100
of |%8%nt| be pr epar ed i f n&HR
fu |onalcbroups present i B the conpound t e

|nvent|oh in such a way thagsthe nmodi fi cations lare
cl eavedBGei ther in routine manipulation or in ﬁﬁvo
to a parbnt conpound of thesi nvggtion. As used
her eim, §h nt"p e eutlc IIy acceptabke
reav.ider Ldinuent or? ;nwn teR
MAthpuﬂ [ #m t 2t1@n, anmﬁadfuwant carrler gxglp ent
gllﬁant Qmeetenlng 10agent, d||5%nt preservat|
dye/coloﬂant flavor enhanceﬂ’ surfactant wet t %g
agent, disper3|ng agent suspendlng agent,
stabi|lizer qma% S0l vent, enulsifier
whaHein fSy Ba Bl r% %gB R Ry ApoetRe ! hereinabove and
25 hdiRafedextrins, encapsul ating polyneric delivery
systens or polyethyl eneglycol matrix, which is
acceptable for use in the subject, preferably humans.
InbBe Asarogledhé eresent, intentiont enmpriseheompesiods ofdaimyla 1a.
acceptable salt' is intended to nean both acid and
base addition salts. As used,herein, the term
"pharmaceutical ly acceptable acid addition salt" is
i ntended to 20nean those salts which retain the
bi ol ogi cal effectiveness and properties of the free
bases, which are not biologically or otherw se
undesirable, and which are formed with inorganic
aci ds such as hydrochloric acid, hydrobrom c acid,
sul furic acid, nitric acid, phosphoric acid and the
i ke, and organic acids such as acetic acid,



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

L80003294W) tertiary am nes, substituted am nes

including naturally occurring substituted am nes,

cyclic am nes and basic ion exchange resins,
WOLBEWRA P ani ne, trinethyl am ne, d|ethyIamng&Hg"gﬂ(%iml72’1

triethylamne, tripropyl am ne, ethanolam ne,

2-di et hyl ami noet hanol , 2- di et hyl aﬁﬁwn@tﬂm’rﬁbl‘io L80003294WO
Irrcaiteimaitive gxamiiedhe presgnhisventiop icAmprises lspopeuda a1 Formuia 1b.

caf fei ne, procai ne, hydrabam ne, choline, Dbetaine,

ethylenedlantnegﬁglucosantne met hyl gl ucam ne,

Apy,adrheas ipdividya) n-ohCp@ag AehRut hgreﬁnép@bt?en@mbmed with any
ahtt Sadnyihdiaed delirieon dPAl Xa i R'e RR 8 NR2G g of 1 H') de@. BQ\ss set out
hused herein, the term"BIR domain bi ndi ng" is

#hl’ended to mean the action of a 10 conpound of the
present invention upon an | AP Bl R domai n, which

s or dinnishes the binding of IAPs to SIR

b|n ing proteins or is involved |n di spl aci ng BIR
Inanediuhset|of theaforesdid epmpounds\B, ankhB @ps kath §i~CBﬂ|%lbi ndi ng
proteins include, but are not limted to, caspases

and mtochondrially derived BIR binding proteins such
10 Agyansheach ingiyideat rsikiition @f Bragd B peset pgt Degsio Sty bR&pPiRed with any

atd@adhehdiVidal 86Hntiodiof Cbred RORY ASR'S R? IR RPeaded 4% BEaB set
@ state wherein a disease is caused or continues

Lefse cells deleterious to the subject have not
apoptosed. This includes, but s not limted to,
ggancer cells that survive in a subject w thout

treatment, cancer cells that surV|ve in a subject

15 IncaeisHbses of the lafasesaithcammounds BSds —Xedt-nent, or i mune
cells whose action is deleterious to the subject and
ing]udes 20neut rophil s, nonocyteés and auto-reactive

afq the inventipaGempEFes EMPEWRs(aE FafmMUiah i apsk1f i cal | y

effective-amounr is intended to nean an anmount of a
conmpound of Formula | which, when adm nistered to a
subject is sufficient to effect treatnent for a

di sease- state associated with in fféCIent optosis
The Hhe B conpound af—&or vary
dependi n w%h‘ and, the %tl on‘n/\UHRt"g
severit nd thg age of the subj Pe treated,
but can be qeﬁerntned routinely by ot e of ordinary
skill int art having regard to his own know edge

and to thig dlsclosure As used herkin, the term
"treating" lor "treatnent" is intend d to nmean

treatnen;féf a 30 dlsease st lated with
in suf?l popt03|s erein, in a
Rétby
ks \ncl udes: nt ng glsease or

20 conﬁatﬁonoassocﬁbted Mﬁth |ﬁ§uf I ¢ enty apoptosis from-
' occurrlnq in a subject, in partlgular when such
mammal is predlsposed to-the disédfse or condition but
whergin hoB, B/eX, ¥'e@n Qlli RigRYS &} and RAYwienay defined herdin.
inhibiting a disease or condition associated with
i nsufficient apoptosis, i.e., arresting its
In gra gltarpative subses pf {f)’p iaforesaid sagirotgdss BOMD
2007/ 048224PCT/ CA2006/ 001721 o :
Att orney Docket N9~ L$000 294v¢t%u§egse or condition
associ ated with i*hsy#figrént 2apojft odi's, i.e., causing
25 regressi on of the cébindiHi oo As Gsed herein, the term
"treating cancer" is intendg to nmean the
adm ni stration of a S5pharnaCeuti cal conposition of
the present invention to a subject, preferably a
human, which is afflicted with cancer to cause an
alleviation of the cancer by killing, inhibiting the
growh, or inhibiting the netastasis of the cancer
cells. As used herein, the term"preventing di sease"
is intended to nmean, in the case of cancer, 10the
post - surgi cal, post-chenotherapy or post-radiotherapy
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15

5Xaa2 is any amno acid or is absent. Preferably the
sequence is substantially identical to one of the BIR

" domai n sequences .provided for Xl AP, H AP1, or HI AP2

herein. The BIR donain residues are |isted
WEAMUME R ol ogy (2001) 1-10): XIAP |-HAP-1 a’%&%{’&%lm

BIRL 21-93 41-113 24-96 BIR2 159-230 179-250 164235

BIR3 258-330 264-336 250-322 Seq. #AbgpayReckepNodEa¥E204W0
XP- 006267 10 As used herein, the term"ring zinc
ThérB@es, th&hvé‘n%&%aatérﬁativeWWQﬁise% QoffpéUhde oflPgrmiula 11av i gig

the am no acid sequence of the consensus seqguence:

d u- Xaal- Xaal- Xaal- Xaal- Xaal - Xaa-

1- Xaa2- Xaal- Xaat - Xaal- Cys- Lys Xaa3- Cys- Met - ﬁaaI-Xaal-

. Xaal- Xaal- Xaal- ¥Aas3- X-

‘aal- Phe- Xaal- PHo A y-His- Xaal Xaal- Xaalﬁ?y§-Xaa1-
Xaal- Cys- Al aXaal- Xaa-
1- Xaal- Xaal- Xaa?- ﬁ Pro- Xaal - Cys, wherein XagH is
any . am no qsid 15is d yyor Asp au gs Va
Fle T'nt n ed t

r@“ her <, theo er "1 A
poéy [ﬁl éedg [Jrotel r f ne t t eof,

erme@depj y a g, Examw eN €A but
are ngt te tohmmnornmwe &rcl) Q
I -HAP-1 C| , Birc 3), H AP-2 AP Birc 2), Xl AP

(Biro 4), 2@survivin (Birc 5), I|V|n AWL | AP, Birc

7), I'LP-2 (Bi@'c 8) and Apol | on/BRUCE (8 rc 6) (see

for exanple US¢Pat ent Nunbers 6,107, 041 6, 133, 437;

6, 156, 5 G, 541 457 1o 256 704; 6,689,562; Deveraux
wa?ra% '3 nes@b&. RT3 RS gud BEDare pyglgfinadhessin.and

Gbnes . Biol. Chen1 276 3238- 3246, 2001; VUCIC et

(e it Bk O S SR

W any and

 eaghandivdie yefinition g Goe, adAhy, RERBIRMeRER)Q, leB,uasﬂcB’ as set out

rein, the term"lAP gene" is intended to nean a
gene encodi ng a pol ypeptide having at |east one BIR
donmai n and which is capabl e of nmodul ating (inhibiting

X@hd§hanci ng) apoptosis in a cell or tissue The | AP

n ene havi ng about 50% Q

3965 6%%25%9@*9’% RS X A0 P%@d@?eﬂe%ﬂv Relected from
LBOONTXZNMNHN greater nucl eotide sequence identity to .
at | east gne of human or nouse NAIP (Biro 1), HAP-1
(cIAPZ Véﬁrc 3), HHAP-2 (clAPl1, Birc 2), XIAP (Birc

‘%u (Birc 5), livin (MIAP, Birc 7), ILP-2
(Blr 8) and ‘Apol [ on/ BRUCE (Birc 6). The region of
sequencerve which identity is measured is a region
encod| ast one BIR dormain and a ring zinc 5
flngﬁ |n, Manmal i an | AP genes i ncl ude nucl eotide
sequences dsol ated fromany mammal i an source. As used
herelqﬁgth term"1C50" is intended to nmean an
ncghtrati on or dosage of a particular

conpéund of tre present invention that achieves a 50%
|nh|b|t|0n of a 10 maxi mal response, such as
displqéesept of maxi mal fluorescent probe bindingin
an &say tth nmeasures such response. As used
herein, ke term"EC' is intended to mean an anmount ,
concentragion or dosage of a particular conpound of
t he gprieSenti gyention that achieves a 50% i nhibition
of cell 15survival. As used herein, the term
"modul ate" or "nodul ating" bg |ntended to mean the
t reat nent,
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prevention, suppression, enhancenent or induction of
a function or condition using the conmpounds of the
present invention. For exanple, the conmpounds of the
esent 20 invention can nodul ate | AP function
“El:’c? B¥P224t her eby enhanci ng apoptosis by si gr?CfT((f:‘%?ﬂ'f@)(}”Zl
redu0|ng or essentially elimnating the interaction
of activated apoptotic proteins, suéteragy Dogkebble dBQP03284W0
and 9, Wt the BIR donmins of mamal i an | APs or by
|ndu0th&~ oss of I AP protein in a cell. 25As used
herevn,” thé term "enhanci ng apoptosis” is intended to
nmean |ncrea3|ng the number of cells that apoptose in
a given cell population either in v;tro or in vivo.
eare Hgependenthotelected from:
i m § to, ovarian cancer cells, colon cancer cells,
breast cancer cells, lung cancer cells, pancreatic
cancer cefls, or T cells and the like. It will be
apprecha?OI hat the degree of apoptosis enhancenent
prov by an apoptosis- 30 - enhancing conpound of
the presamt invention in a given assay will vary, but
t hat ong)bkLP{ed in the art can determ ne the
statgphkicaPy srgni ficant change in the |evel of
apoptosis that identifies a conpound that enhances
apoptosis gtherwise limted by an | AP. Preferably
~ "enhanti ptosi s" means that the increase in the
nunb®r off cells WD 2007/ 048224PCT/ CA2006/ 001721
Attorney Docket No. L80003294W) under goi ng agoptosi s
is at least 25% nore preferably the increas is 50%
TR BPa?ﬁOPl&sr &f)@érﬁ‘pkW inkf8e both ")@:ﬁﬁ@(‘ IS bihg O
one-f ) Preferab y the sample nDnltored is a sanple
ofOceIIs tga nally undergo insufficient apoptosis
(Mle =can efy Met hods for detecting the
ha es,om te I of apoptosis (i.e., enhancenent
or reduction) are 5 described in the Exanples and
i acl ude net hods t hat quantltate the fragnentation of
Amnand eash linstidduahdefiniiioa nf Xead X' ahset opthestio may be gombined with any

afth QB i aP 8éfinfifon fof éHﬂet RGNCWF@PhaW‘hmd B¢ B B', and BG as
extracel lul ar side of the menbrane, detefm nation o

st o RN of the caspases and net hods quantitate the

rel ease of cytochrome C and the apoptosis inhibitory
factor into the cytoplasm by mtochondria. 10 As used
herein, the term"proliferative di sease" or
In"goe shibges D&hé uforelaiotodpotndss Liisgelacttddrorro nean a
di s s%r g|s caused by or results in
i nap roprlat [y high levels of cell division,
|nazg Almy—| ow | evel s of apoptosis, or both. For
exannghaﬁ@ncers such as | ynphonma, | eukem a,
@ggﬁﬂ arian cancer, breast cancer, pancreatic

canc QWW'Iung cancer, 15and aut0|nnune di soders

are %I—Qaalh}m-{@—@jangmgl}-i{hmsaudywe di seases. As used
her%' rlC bhglkgéﬁr{gnglm@ alﬁqcept or agonist" is intended

P20 stimul at | ng by direct or
| ndﬂr)e@t-%@lhﬂfmmhanhleCpﬂeaIbﬁGp't otic response nediated
e I For exanpl e, an agonist TRAIL
recgﬁtg?éﬁﬁﬁwéggﬁﬂagt h bind to TRAIL receptor 20 (S)
and trigger an apoptotic response. On the other hand,
In ahdther sabsstiof Sleciforasaid BorBEdURREN-i8sqieiiddifdn | gger the
rel ease of endogeneous TRAI |,and/ or up regul ate the
TRAIL receptors in such a way that the cel
pro- apoptotic response is anplified. The conpounds of
the present invention, or their pharmaceutically
acceptable salts may 25 contain one or nore
asymmetric centers, chiral 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



testicular carcinomas, and the |ike. Cancers that nmay
be treated by the conpounds, conpositions and net hods
of the invention include, but are not limted to the
foll ow ng: 35 WO 2007/ 048224PCT/ CA2006/ 0017

WRPEIHEP Docket No. L80003294WD Ti ssue Exarmfi%é”c‘*‘m"6""’”2]l
neur obl ast oma Adrenal gl and Bone osteogenic sargc
(ost eosarcoma), fibrosarcom, naligﬁﬁﬂ@ypﬁﬁﬁaﬁé£&8&§QMNo
hi st eCy-Ceyatkyl-chondr osar coma, Ew ng's sarcoma
mal i,gn  ynphoma (reticulumcell sarcoma), nultiple
nyelzgﬁgﬁgnr%r i gnant giant cell tunor chordong,

ost dchiPbeMoma (ost eocartil agi nous exostoses),

beni ncggq@?qgamwnﬂpqmg{oblastona,

chondr gnyx igr , osteoid osteoma and gi ant cel
5 tunoPsh ﬂg?ﬁ ‘Qagcona (angi osarcoma, fibrosarcom

r halgjomypsmteapaCHL-i osar coma), nmyxona, rhabdonyonas,

fibr i.pon| and fier atoma Gastrointestina

esoﬂﬁggﬁggesgﬁgégggab "I carcinoma, adenocarci nona

| ei onyosarcoma, |ynphoma), stomach (carcinom,

I Eeﬂﬁb d §ILG@RAr conm), pancreas (ductal

I L ) .

T%%%ﬁocaré?nona, i nsul i noma, gl ucagonop®g, gastri noma

carcinoid tunors, vipoma), small @

carci noma, | ypphora  carcigol T
Kar posiyS sar cone bmyona, heg gi oma, |iponmm,
10 neurofiBT e, f Te), | an.dge~bowel (.adenocarci noma

' t ubul ar--adenoma, vill ous adenoma, hamartonms,
| ei onyoma) Cenitsourinary tract kidney -
(a ocarci nopm,? W | m g—tunpr i nephrobl ast ong],
§+ﬁg§ﬁo_ﬂJfT%ukenia . and urethra (squanous
cell carcinoma, tPansitTonal" cell carcinoma,
adenocar ci noma), prostate (adenocarci homa, sarconm),

testis (sepi.no _teratpm, e Q rci :
ApEr bR P E 2 sp{oh s S TRl ShitaidB wit any and
15 = ehsrtindisitidl definitionl df Cos, &, AbmaR', RZ R EHR™ Q. 0B s set out
hadenormtoid tunors, |ipom) Gynecol ogical uterus
?gﬁﬁonetrial carcinoma), cervix (cervical carcinong,
pre-tunor cervical dysplasia), ovaries (ovarian
rcarcinona [serous cystadenocarci noma, nuci nous

cyst adenocar ci noma, uncl assified cargi noma],
Infpa Aloresaid aspeetal 'S@QI"P"G’Q‘?EH%?’SZJ 36‘gf5i: g’nﬁ@ﬁ/gi g cell
20 tunors, dysgerm noma, malignant teratoma), vulva WO

20071048224PCT/ 00610017 ne) . )
AT BRI L SE p oo Rl AL ey BBEbbin i it ey and
ehatt indieidual kiefinitdn o Doce, o Mh, n. RART0BET. & RdReR". B, and B' as sef out
h&%ﬁ{osarcona, nmel anoma), vagi na (cl ear cel

car ¢i noma, squanous cell carcinoma, botryoid sarconma
(enbryonal rhabdonyosarconma), fallopian tubes

25 MoFEETIGNTMe HesHbA kotbiselcodgodriy f Porthulaeuke i g, 1k, 11, and 1m:

[acute and chronic], acute |ynphoblastic |eukeni a,
chroni c | ynphocytic | eukem a, nyel oproliferative

di seases, nultiple nyel oma, nyel odyspl astic

syndrone), Hodgkin's di sease, non-Hodgkin's | ynphona

[ mal i gnant | ynphoma] Liver hepatoma (hepatocell ul ar
carci noma), chol angi ocarci noma, hepat obl ast omg,

angi osar coma, -hepatocel | ul ar adenonma, henmangi oma Lung
br onchogeni ¢ carci noma (squanous cel |

undi fferentiated smal.l cell, undifferentiated |arge
cel |, adenocarcinoma), alveobgar (bronchiolar)

carci noma, bronchial adenoma, sarcoma, |ynphona,

chondr onat ous hanartoma, nesotheli oma Nervous system
skull (osteoma, hemangi oma, granul oma, xanthona
osteitis deformans), neninges (neningiona,

meni ngi osarcoma, gliomatosis), brain (astrocytons,
nmedul | obl ast oma, glioma, ependynona, gerni nona

[ pi neal oma], glioblastoma nultiform

ol i godendrogl i oma, schwannoma, retinobl astoma,




conmpound of the present invention with an appropriate

phar maceutical ly acceptable carrier, diluent or

ex0|p|ent and may be fornulated into preparations in
sem -solid, liquid or gaseous fornms,

“FH@V@%§H4capsules powders, granul es, 0|ntnéﬁ#ﬁﬂuaﬁm0rn1

5sol uti ons, suppositories, injections, inhalants

gel's, nicrospheres, and aerosols. TA9MeRPogkeiNo 5808?3294“’0

adm ni stering such’ pharnaceutldél conposi tions

include, without limtation, oraf, topical,

transdernmal , inhalation, parenfe (sybcut aneous

i njections, intravenous, intra cu i gt rast emal

i njection or pru5|on technlques)fii?fgyJqual,

ocul ar, reg hq#, %9g|ni¥regﬂdesﬂtfanas .- N-R!

Pharnaceutlc mp@sixti ons of the presept invention

are 10 for nydoat 0 gs to allow the active

i ngredi ents contipl ngdyt hérein to be bi oavail abl e upon

~adm ni stration of e osition to a subject.

Conpositions that willatbe adm nistered to a subject

or patient take the for@af of one or nore dosag# units;

where for exanple, a tablet nay be a single dosage

unit, and a contai ner of a conpound of the present

invention in aerosol formmay Kald a plurality of

dosage units. Actual nethods of greparing such

15dosage forns are known, or N aﬁparent to

those skilled in this art; for a

Flem ngton's P rnaceutlcal SC|er 2;4; Ed.,- (Mack

90

Publ i shing Cosg nyo East 1
conposition to Y rgrwst vv|II |n ny event
contain a thegapeyjigal effectlve annunt of a
[
pt

conmpound of the pyesenty’ifvention, or a
pharmaceutically ac e salt thereof, for
treatnment of a di sease- §tate as described above. 20 A
phar maceuti cal conpositi @h of the present invention
may be in the formof a solid or liquid. In one
aspect, the carrier(s) are partic@ate, so that the
conpositions are, for exanple, in thlet or powder
form The carrier(s) may be |iQUIE£§\M h the

conposi tions being, for exanple I @yr
injectable liquid or an aerosol whi ch 4 s usé?ul in,
for 25exaqRIE |nhalator 3 i on. ra
adni ni st Rat Non/Pt he, pha Al conpogltﬁ
preferably _ij eitper SO|Id or liquid form mhere
seni-solid? -IN quid, suspension and gel forns are
i ncluded withi ns consi dered herein as either
solid or liquid. a solid conposition for ora
adm ni stration, the pharnmaceutical conposition Hﬁy be
formul ated into a powder, granule, conpressed tablet,
pill, capsule, chewing gum wafer or the like form
Such a solid conposition will typically contain one
or nore inert diluents or edible carriers. In
addition, one or nofe of the follow ng may be
present: binders such 35as carboxynet hyl cel | ul ose,
ethyl cellul ose, mcrocrystalline cellul ose, gum
tragacanth or 70 WD 2007/ 048224PCT/ CA2006/ 001721
Attorney Docket No. L80003294W) gel atin; excipients
such as starch, lactose or dextrins, disintegrating
agents such as al gi nic acid,pgsodi um al gi nat e,
Prinogel, corn starch and the |ike; |ubricants such
as magnesi um stearate or Sterotex; glidants such as
col l oidal silicon dioxide; sweetening agents such as
sucrose or saccharin; a flavoring agent such as
pepperm nt, nethyl salicylate or orange 5fl avoring;
and a coloring agent. Wen the pharmaceutica
conposition is in the formof a capsule, e.g., a
gelatin capsule, it may contain, in addition to




The pharmaceutical conposition of the present
i nvention may be used for topical admnistration, in
whi ch case the carrier may suitably conprise a
sol ution, enmulsion, ointnment or gel base. T
WO UYEHB e, may conprise one orgnnre of thqﬁﬁﬁﬁﬁ%amnn1
fol |l ow ng: petrolatun1 | anol i n, pol yethyl ene
bee wax, mneral oil, diluents suchX @hgmﬁ&igﬂNo
10al cohol, and emul sifiers arf stablllzers
Thi ckeni ng agents may be pres Q? a pharnaceutlca
conposition for topical adnigggs iQp i nt ended
for transdermal adm nistrati t np@3|t|on may
include a transdernmal patch or jgfitopharesis device.
Topi cal formul ati ons may contai/n a nce@krati on of
the conpound of fghe presqoi-Cidamggntion fr om about 0.1
to about 10%gvPN (wei ght /per unit volunme). 15 The
phar maceut i cal deﬁﬁoysﬂxﬂ1of the present invention
may be used for%feqt nistration to treat for
exanpl e, col on canter ':zphe form e.g., of a
suppository, which waQ| t in the rectum and
rel ease the drug. The cohb sition for rectal
adm ni stration may contalﬂ an ol eagi nous bad®e as a
suitable nonirritating excipi ef%, Such bases i ncl ude,
20w thout limtation, lanolin, butter and
polyethylene gI col. The phar c conposi tionsl
t he present ti.on may i ou ;naterlals
whi ch nDdIf§2t ysbp. or liquid
dosage unit. Eggo € l'e, "s conp03| (e} q@y i ncl ude
materials that fopmd ﬁ?z]ng shell aroupd the active
r

i ngredi ents. 25The er s that formthe coating
shell are typically 1ne and may be sel ected from
for exanple, sugar, sheﬁkﬂc and ot her enterilt
coating agents. Altematively, the active ingredients
may be encased in a gelatin capsule. The
phar maceuti cal conposition of tpe eqfnt i nvention
in solidor liquid formmy 3 |neﬁ;, arR?agent t hat
binds to the conmpound of the ?Mentlgn and
thereby assists in the delivery o B hegc dund.
Sui tabl e agents that may act in t@uf ﬁ%2a0|ty

| onal or

i ncl ude, but e not i 4? 5%@
poncIonaIR§q§ibq9y, a protein’ or a |iposone. The

phar maceut | npqsiii on of the present invention

- may consi st oo d e units that 35can be o
admi ni stered as jan sql. The term aerosol is used
to denote a varietyo VO

2007/ 048224PCT/ CA20061401721 Attorney Docket No.
L80003294W) systens ranging fromthose of col kei dal
nature to systens consisting of pressurized packages.

whigrkin\B B/, X8¥, beQh\R'aR1%, Riehd &F° are asaigfinexstseeingas or
by a suitable punmp systen1that di spenses the active

gbents. Aerosols of conpounds of the present

|nvent|on may be delivered in S|ngue phase,

Inisine shibsdt of the afaresaidermpasndy 8t anbR " hare batrC Gy atkyl.

IndfklckSiplehR! &t RVealetgitdiignt (s) . Delivery of the
‘aer osol |ncludes t he necessary container, activators,
val ves, subcontai ners, and the IliKke, whi ch t oget her
may forma kit. One skilled in the art, w thout undue
experinmentati on may determ preferred aerosols. The
phar maceuti cal conpositions of the present invention
may be prepared by 10 net hodol ogy well known in the
pharmaceutical art. For exanple, a pharmaceutica
conposition intended to be adm nistered by injection
can be prepared by adnmi xi ng a conpound of the present
invention with sterile, distilled water so as to form
a solution. A surfactant nmay be added to facilitate
the formati on of a honpbgeneous sol ution or
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15invention in conbination with radiation therapy or

one or nore additional agents such as those descri bed

in WO 03/099211 (PCT/US03115861), which is hereby

i ncorporated by reference. Exanples of such
WORIPTIBRAl agents include, but are not Iimi t"Sd/¢y0PHR172

fol |l ow ng: a) an estrogen receptor nodul ator,

20 b) an androgen receptor npdul at orAtiorney DacketiNgdi8g003294W0
Ang s each indiddual definitiamof R' end BI’0sg et ayldierein mgy bg gombined with
aAYP bh@EAUN ihVidla) MERrRBRADE Cofé, A, AT A RP? @ &1'NB, B', and BG as set

transferase inhibitor, 25 g) an HM> CoA'reduct ase
olhpE®Nt or, h) an HIV protease inhibitor, i) a

reverse transcriptase inhibitor, k) an angi ogenesis"
r‘j;nhi kH';Jopr, ) a PPAR-.y agonist, 30 m a PPAR-.8.

@ ﬁi t; n) an inhibitor of inherent nultidrug
In erss sibaeicd theaXforasaid nempaumas REampR7Tt are phthalh-Gugtin.
AL h G f, anem a, q) agents useful
'#ﬁﬁ%dlp%égt rgr%énfi o%%m(?gbeni a, 35r) an
i mmunol ogi c- enhanci ng drug. 74 WO

Aﬁg B4 4SARdNIGTH) SERIN P B Ard R S04 Bt HERGH Riay DR combined with
L80003294W) . s rot easone j,nhi Qi

a_ pt t sugh_a
2% preL e dnividped dingipn OECOTECA. Al By B, O LB and B as set
outhet¥igcogene (2004) 23, 2554-2558); t) an HDAC
i'nhi bitor, such as sodium butyrate, phenyl butyrate,
hydroam ¢ acids, cyclin tetrapeptide and the |ike
QanstQRosat o et al,. Ml ecul ar Cancer Therapeutics .
_ i negie f the - .
e SEhe i compndl o A O ardboBMERE whergin R1and R
arq ggAeinechbareint or s; w) a nodul ator of the immune
system such as, but not limted to, interferon-al pha

or B hat .can .induce_the rel ease of cytokines, such_
AZY a?fgaq%m@‘?q?@bﬁ?gﬁ@zonﬁﬁ,ans Qo8 et ParpiRaY bRPGsTbined with
anjeaidneach dredual ddéfgiion sf SerehA, 26, R R, RR)R20, 81ex WrtBTs as set
Oﬁmeﬂﬁgth,receptors TRAIL and TRAIL agoni sts such as

the humani zed anti bodi es HGS- ETRL and HGS- ETR2; and

or in conbination or sequentially with radiation
REASIRBRY, SO as to treat the cancer. 15 Additi.onal

conbi nations may al so i nclude agents which reduce the
In qne;stbss) obthe afasespidsampeupdsdy A ande asebots G50, R*is H and
Rt iexbletiel fromeur onal toxicity, nephrotoxicity and the

[ ke1 hlg‘ h)(ge exanpl e, co-adm nistration of one of the

conpdRT&RYt Formula | of the present invention with

a dedt-hCr€galiylor agoni st such as TRAIL, such as a -

smal4 «—r@zl-éé’édk&. pr an 20 antibody that mimcs TRAIL

may cause an advant ageous synergistic effect. '

Mor éBvefz-Ct dlemybnpounds of the present invention may

be wyedcli, epudaigati on with any conpounds that cause

an iaﬁncr a&e |&an%| rculating levels of TRAIL. Vinca

Al k&Y 67 goREPM.ed Conpounds 25 Vinca al kal oi ds

t hat7) eaamylbe used in conbination with the nucl eobase

ol i ‘rr_q,[e§er8; f he invention to treat cancer and other

neopl asns | il ude vincristine, vinblastine,

vi n§estheterosyclyk buni ne, vi norel bine, and’

anhydy oviRlmstine. Dol astatins are oligopeptides

that primarily interfere with tubulin at the vinca

al kal oid 30 bi ndi ng domai n. These conpounds can al so

be used in conbination with the conpounds of the

invention to treat cancer a?g ot her neopl asns.

Dol astatins include dolastatin-10 (NCS 376128),

dol astatin-15, 10(651, TZT-1027, synplostatin 1,

synpl ostatin 3, and LU103793 (cenmdotin).

35Crypt ophycins (e.g., cryptophycin 1 and

crypt ophycin 52 (LY355703)) bind tubulin within 75

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

L80003294W) t he vinca al kal oi d- bi ndi ng donmai n and

i nduce 02/ M arrest and apoptosis. Any of these



5G her m crotubul e di srupting conpounds that can be
used in conjunction with the conpounds of the

invention to treat cancer and other neopl asns are

e ' in US. Pat. Nos: 6,458, 765; 6, 433,487y
“g’%@éd %‘}g 6, 258, 841; 6,143, 721; 6, 127, 377; Fkitimenort
6, 103, 698; 6, 023, 626; 5, 985,837; 5,965, 537

cket No. L80003294W0O
“%e%%%hgéﬁcy gl'kgqsy% agzggrg ] %o@a@yls%!oalg rﬁﬁ ogfigrially substituted with
ohe 68Mok’ substiGEhO QAd wheBthe 9/, hbtehmaiy, Zﬁtbrocycly!, and

5, 504,191 104 87 73: 4 é S. _

o prRE R SRR 0 Pas o KOs Tetos a

wWreEBT B '3 ary as dafide®DOBIN0055002 Al:, each of which
5 I's hereby incorporated by reference. Taxanes and

Q her M cortubul e Stabilizing, Conpounds 15 Taxanes

"smqﬁh%ub%% pf the above @&P@P%ﬁ%‘e% 'sﬂzmdl%gfsﬁ%ted from:

- SB- T11213,-c5By 0'531@50 SB-T101187, BMs-275183, BRT
216, | DN5109, and | DN5390 can be
usedZP%cégﬁﬁW%Mﬁ% EWlwith the conpounds of the
i nveR) amylt o treat cancer and ot her neopl asns. Taxane
anal ggs. BMS- 184476, BMs-188797) and

10 func?? I&E‘l‘%(lé'rgar?"'éIated non-taxanes (e.g., epothilones
(e. g5)+@pb$hwﬂﬂnG'A epot hi | one B (EP0906),
deoxgepdpb@aryB and 20 epothllone B | actam
(BM5-247550) ), €l eut her obi n, ' di scoder nol i de,
2-epi -di scodernol i de, 2-des-nethyl di scoder nol i de,

rbstil) elb1OBYsIBEENF HeHbRUS EomPBUntSIR? is H and R® is aryl,

15 19- desam nocar bonyl di scoder nol i de,

9(13) - cycl odi scodernol i de, and laulinmalide) can al so

be used in the nethods ?nd conp03|t|ons of the

i nvention. 25Qther mc @ e stabilizing conpounds
ET.

that can be used in cq on with the conpounds of
Intane exawelet Rbis H and Rbiat and ot her neopl asnms are
described in U S. Pat. hbs. 6, 624, 317; 6, 610, 736;
6, 605, 599; 6,589, 968; 6, 583,290; 6,576, 658;
6, 515, 017; 30 appl i cation Publicatiqgn Nos.
2003/ 0186965 Al ; 2003/ 0176710 Al; 2003/ 01762%#8 Al 35
2003/ 0144523 Al ; 2003/0134883 AI; 2003/ 0087288
2003/ 0060623 Al ; 76 WD 20071048224PCT/ @@ 21
Therefgren whemAcd A" e batis G5 03then War@(l) 3@ bats 7
200310023082 Al: 2002/ 0198256 Al; 2002/ 0193361 Al :
200210188014 AI; 200210165257 AI; 2002/0156110.N;
20 2002/ 0128471 Al ; 2002/ 0045609 Al; 2002/0022651 Al;

In20QR40RMEBsdof theQiicre 41 mgouﬁl:ls meaﬁﬁ:!'h RhndWi £5 bbfﬁ CH,, then
rRY) rﬁ% Bgratg & reference. O her
eH%P%b TRENGYUNt s that may be adninistered with

a cdmbbund of the present invention are listed in the
f ol I2c? gabl e: Al kylating agents cycl ophosphamn de
Ionustlne usul f an proearbazi ne ifosfam de

al t rtdmi-Feak¥l phal an estraraustine phosphate
hexayettytakeny, ne mechl or et ham ne t hi ot epa

st r%s)g_o&g)&arfky% I or ambuci |

25

6) «C+C; cycloalkyt,
7)+C3-C; cycloalkenyl,
30 8) «—aryi,
32
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t enozol om de dacar bazi ne senustine carnustine
Pl ati num agents cisplatin carboplatinum oxaliplatin
ZD- 0473 (Anor MED) spiroplati num| obaplatin (Aetem)

car boxypht hal at opl ati num satrapl atin (Johns
WROPHEF t et rapl ati n BBR- 3464 (Hoffmann-La &;&%%%2006/001721
8

Omiplatin SM 11355 (Sum tonp) iproplatin AP-5280
(Access) Antinetabohtes azacyti di nétergpyfersket No. L80003294W0
genc Pl abeieecant.i met r exat e capeci t abi ne deoxycof or nyci n
S-f | wey QH&Rfdchenft] udar abi ne floxuridine pentostatin
2-chl or odeoxyadenosi ne ral titrexed 6-nercaptopurine
hydr 6t ey DFEPPEYENi oguani ne deci t abi ne ( Super Gen)

cyt anabi-g(@FRf ar abi ne ( Bi oenvi si on) 2-fl uor odeoxy

cyti ?5)”5& )%(_ﬂhven (M3 Pharma) net hotrexate DVDC

( Hof f1 nanﬁ- La Roche) idatrexate ethynylcytidine

( Tai h3)«-CrOPURERMer ase i nhi bitors ansacrine rubiteean
(Sup@g)@g)o)g,ﬁh'i[ubi cin exatecan nesylate (Daiichi)

et oposi de qui named (Chentzenex) TAS-103 (Tai ho) = ,
WhS'&'ﬂ tbe glkyl, atkenyl, alkyny!, cycloalkyl, Cycloalkenyl is optionally Substituted with

one Or more R® substituents; and wherein the aryl, heferoaryl, heterocyclyi, and
heterobicyclyl is optionally substituted with one or more R'® substituents;
wherein Y, R®, R?, R?, R"™ and R"" are as defined herein. -

In another subset of the above compounds, R* and R® are independently selected from
1)} H, '
2) Cy-C; alkyt,
3) «C(O}-R",
4) «C(OYO-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(O}-R",

3) «-C(O)O-R", or

4) «S(0),-R"; and
R” is C;-Cs alkyl substituted with a pheny;
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
33
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el sam trucin (Spectrum dexrazoxanet (TopoTarget)

5-107088 (Merck & Co) pixantrone (Novuspharnma) WO

2007/ 048224PCT/ CA20061001721 003294W0 . .. .. e

t eni posi de or mtoxantrone gi matecan (Si'gna- !QHQ
“‘lorﬁ’ol’fg‘f“?@én (CPT-11) diflomptecan (Beauf our JPEeHR] 6011
7-et hyl-10- hydr oxy- canpt ot heci n BNP- 1350 %Bi QNuner |
rebeccanyci n_anal ogue (Exelixis) Ck¥B§2P ‘i‘fﬁ'c”?g[@ﬁh&'iwo
Dang)) <BER)8B7mndNovusphar ma) KW 2170 (Kyowa Hal cko)
Ant i t unmog—gnti bi oti cs dactinonmycin (actinonycin D)
angnaf-i xor ubi cin (adrianycin) azonsfide

Rﬁ)@ n ant hrapyrazol e val rubi ci n oxantrazol e
aunor ubi ci n_(daunonyci n) | osoxantrone epirubicin
wihgreip i/ tisms sigfifesithergid| e, noxane) t her ar ubi cin

bl eonyci ni ¢ acid idarubicin bleonmycin A rubi dazone

bl eomycin B, plj cinp_m t i_.n [ Cl P ;
kst B ARNEN B IS oy RSB oo wit
arfyR%ddeh (MoRmuBidEfiniticreott Coml 4) AitRIxBIt RoR™ . B, B', and BG as
e%novrgnt.r one) Antimtotic agents paclitaxel SB 408075
S QENELM t hKi i ne) docet axel E7010 (Abbott)

Col chicines PG TXL (Cell Therapeutics) vinblastine
r\DN 5109 (Bayer) Vincristine A 105972 (Abbott)

Vi norel bine A 204197 (Abbott) Vindesine LU 223651

In@asHhsel of he afressiciPMANYs. D 24851 ( ASTAMedi ca)
R4 zoxi n (Fuji sawa) ER-86526 ( Eisad)

1) haloalkyl,

2) C—Cq alkyl,
3) C-C; alkenyl,
4) C,-C, alkynyl,
5)aryl,

6) heteroaryl,

<
—
[
=)

7) heterocycliyl, or

8) heterobicyclyl, ,
wherein the alkyl, alkenyl, alkynyl is optionally substituted with one or more R®
substituents; and wherein the aryl, heteroaryl, heterocyclyl, and heterobicycly! 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~Cs alkyl,
3) arvl,
4} heteroaryl, or
5) heterocyclyl,

- wherein the alky! is optionally substituted with one or two R® substituents; and wherein the

aryl, heteroaryl and heterocyclyi is substituted with one R" substituent;
wherein R® and R' are as defined herein.

34
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m vobul i n. (War ner-Lanbert) conbretastatin A4 ( BVB)
cemadot i n (BASF) isohonohal i chondri n-B (Phar naMar)
RPR 109881A (Aventis) ZD 6126 (AstraZeneca) TXD 258

Avent i s) PEG paclitaxel (Enzon) epothilone
“{9\%9872‘%‘?%%) AZ10992 (Asahi) T 900607 (Tul ari k‘%%T’CA’“““’“""”

1DN-5109 (Indena) T 138067 (Tularik) AVLB (Pres
Neur oPhar ma) cryptophycin 52 (Eli ‘?“F"F’}‘/"’)’D°°kem° EéO%8§294WO
azaepothilone B (BM5) vlia mne (Fabre) BNP-7787

t@kipBurde, RTed kol cu Hornone) CA-4
'"("ngm%hmaﬁ%)bﬁl%wg 247550 (BVB) dol astatin- 10

(N F) BB 4476( BVS) CA- 4 (O GENE) BVS 188797 (BIVE)
t ax oIEXE alkyPosticanesubstiatedwita see omiivi R° sabstituents, or

| uteth de @it at anest ane
(BI I(ﬂ%’é’g‘fa'g‘f' ﬂg@ntyn%@fgﬁigggﬁheﬁgﬁf Ells{l émrfeg'nouchl )
whereinisg RhandTthy &' tabsiitecrds areras slefinediiertit.or s penet r exed

(Eli Lilly) nolatrexed (Eximas) ZD- 9331 (BTG
CoFact or Tm ( Bi oKeys) DNA ant agoni sts trabeet

din .
AfyRimareshtindividvat @ﬁfﬁﬂﬁﬁ‘ afeR(‘ pasgelaut hefeia Py Resn) fned vith any and

ftlhk?hﬁm&ha'l'dgﬁ%ﬁaoﬁ'o?%@ﬁ Rohug, @8 )RDEXY @A, BoBaahdBG as set
Pal 1 gent) WO 2007/ 048224 PCT/ CA2006/ 001721 Attor ney

ogbheréit- No. 1 _80003294WD Metal | oproteinas e
i nhibitors Neovastat (Aetema Laboratories) CM-3
{Col | aGenex) marimastat (British Biotech) BMS275291
(Cel I t ech) Ri bonucl eosi de reductase inhibitors
lngnielsuhsatmﬁiheafcm@@d(mmmyld?t-&éﬁ:l t abi ne (Aventi s)

tri aﬂl Hg,ﬁ)g(e}(,l on)

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 w;th
one or more R'® substituents; _
wherein R’, R®, R® and R'? are as defined herein.

T,

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
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di dox (Mol ecul es for Heal th) TNF al pha
agoni sts/antagon ists virulizin (Lorus Therapeutics)

revimd (Cel gene) CDC-394 (Celgene)  Endothelin A
recept or antagoni st atrasentan (Abbott) YMp9a. .
WNQ Wt ni ) ZD 4054 (AstraZeneca) fenreti rﬁzgo_emm'm

~(Johnson & Johnson) alitretinoin (Ligand I nterf
dexosome t herapy (Anosys) oncophage® Kﬁ!’b@“é‘ﬁ‘i"&&aogéa%&wo
pentt)ihalofgmust ral i an Cancer Technol ogy) GW
(Pr LES). | SF- 154 (Tragen) adenocarci noma vacci ne
(Bi %$ﬁ%ﬁﬁ’cozgncer vaccine (Intercell) CTP-37 (A VI

Bi oFh 3 LGD- 1550 (Ligand) norelin (Biostar) 1RX-2

* whdrBRYROpHRA) iBbRicABIy SbsttitedwitiPeR: RUSulgsteent, n Bi ot ech)

MoV (RBro I es chroyvax vacci nes (CTL | nmuno)
W'Ef’é’?'ﬁ.g:‘:ééﬂ“a%ﬁiaﬁ’e 5(‘?%.\3%‘?@??%‘ nmel anoma vacci ne (CTL
| mune) CLL therapy (Vasogen) p2l RAS vacci ne

Ce C o X / N1 72 ) d
B R SR OOR P s it o
eaxtindigéuas defindipnics G, Aok DAt g ‘ﬁog@n% ,B,B’, and BG as se
oﬁf‘ﬁ%@ﬂ.pr edni sol one

R® and R®:
In one subset of the aforesaid compounds, R® and R® are each independently
1)H,
2) haloalkyl,
3) C~Cs alkyl,
4) C-Cs alkenyl,
5) C»-C, alkynyl,
6) Cs-C; cycloalkyl, or
7) C43-C; cycioalkenyl, -
wherein the alkyl, alkenyl, aikyny], cycloalkyl, cybloalkenyl is optionaiiy subsfituted 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
D H, or
2) C1—C; 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%, R*, R*, R°, B, B', and
BG as set out herein. '

Rﬂ)_
In one aspect of the aforesaid compounds, R' is

1) halogen, -
36



et hi nyl estradi ol prednisolone ehlortrianisen
am nogl ut et hi m de i denestrol | euprolide
hydr oxypr ogest erone caproate goserelin

rox%ﬁr ogesterone | euporelin testosterone

WO 2%07/04 PCT/CA2006/001721

¢al ut anmi de t est ost erone propionat e€;
fluoxynesterone fl ut arni de met hyl t est ost er one

oetreotide diethylstilbestrol nilut é‘i‘ﬁr%[’ﬁﬁﬁb@‘{'l“%qo{mzmwo
m t )&k, t anoxi fen P-04 (Novogen) Tor enof ne

2- mefy| yestradlol (EntreMed) dexanet hasone

arzoxiféne (Eli Lilly) Photodynan c-agents talaporfm
(Li ghthalsalkdnces) Pd- bact eri opheopl aor bi de ( Yeda)
Therglor?, (Ther at echnol ogi es) |utetium texaphyrin
(Phg{q@%églles) not exaf m gadol i ni um (Phar macyl i cs)

hyp %fyrosi ne Kmase I'nhibitors imatinib

(Nov®rsR’s) kahalide F (PharmaMar) |efl unom de

irephal ZD1839
% ZIE %@gﬁﬁé@’a%n %ieﬁég{sgn? g?l) otinib (Oncogene

SC|ence) M.N518 (M |l enium canertinib (Pfizer)
In2 f rezgid@bmpouiRis (e raer a) phenoxodi 01 0
éﬁéﬁééa&%%§$#3%§%) trastggunab (CGenent ech) SU6668

10 (phab&@998Y €225 (JInC one) ZD4190 (AstraZeneca)
r hu- Mebc (Ceaeynt ech) 106474 (AstraZeneca) MDX-112i0
(Medarex) vatalanib (Novartis) 2C4 (Genentech) PKI 166
(hbvartls) VMDX447 (Medarex) GA2016 (d axoSinithKline)

ARndRSdeh (rih@sual definfiéB-0BRY ak \dpbdii hereld@ndydie donfhinedivdthany and

t.h {0482 o 640142
eﬁ)ﬁ“ﬁ%‘fﬂi@f‘(' EOED 9055 doBoS8at0 "t Roai ancgus - agaReee st
15 o8Re897 (CCK A inhibitor, Sanofi Synthel abo)
13CX-1777 (PNP inhibitor, BioCryst) tocl adesine
(cyclic AWP agoni st, Rlbapharn) ranplnaase
Tijuws, bben &lapd#d at both CihtthemPRiand &' lare infepspiently selegird from:
i nhibitor, Aventis) \
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gal arubi ci n (RNA synthesié i nhi bitor, Dong-A) CV-247
(COX-2 inhibitor, Ivy Medical). tirapazam ne (reducing
agent, 5121 International) P54 (COX-2 inhibitor

“EEMB Bapn) N-acetyl cysteine (reduci ng agentper@dagmbirz
pCell:1m (CYP450 stinul ant, Bavarian Nordic)

R-fl ur bi profen (NF-kappaB inhibitor, '
(gal 3 antagoni st, dycoCGenesys) 3CP ﬂ ﬁ%%%gﬁ@%B&%&mﬂNo
i nhigpi tor, Active Biotech) d 7D nogen (gastrin

pahibi tor, t oh) seocal cit & Ay Fanin D receptor
agbni §t, Leo) df aproxiral (6¥'venator, Abs

Thgt aneutd S),L/ w601 !\‘ amtyadeni st
raI ar) Pl- =® e&fr anase {ﬁo tor, Progen)
efl orni thine (ODC i ni¥br #dt, | LEX Oncol ogy)

tesmlifene (histam ne antagoni st, YM Bi oSci ences)
m nodroni ¢ acid (osteocl ast inhibitor, Yamanouchi)
The pteaentrieveqtivredismenvempasses ao éomer, eagationst, didgter¢eigomer or

B 4 A BB bR A b SR8 obr i b for,

PharmaMar) cilengitide (integrin antagonist, Merck
KGA) rituxhnab (CD20 antigody, gam#aentech) SR-31747

(1L-1 antagoni st, Saxoil - Siint fel abo ger nt uzumab
(CD33 anti body, Weth 6Z§L;t (MroR | ci nase
i nhi bitor, Weth) P& ( t@ap& esi s enhancer,

Phar r nagenesi s) exisulind gHDE V inhibitor, Cel
Pat hways) - | munor| (triclo¢&8)gral rinse, Endo)
CP-461 (PDE V inhibitor, Cell Pathways)
triacetyluridine (uridineprpdr Wl | stat) AG 2037
( GART “i'nhi bitor, PfRra N-Y04L{(sarconma agent,

Si gnat ure Bi oSci ence) -Uﬁl pl a¥aogen acti vator
inhibitor, Wlex) Trans™M D 107 . TM (i rnnmnunotoxin, KS
Bi onedi x) PBI-1402 (PMN stimul ant, ProMetic _ '
Li f eSci ences) PCK-3145 (apoptosis pronotor, Procyon)
bortezom b (proteasone inhibitor, MII|ennium

otdealitheeebl e (apoptosis promotor, Pola) SRL-172 (T

Sleln: Stimul ant, SR Phanna) CBS-828 (cytotoxic agent,
Leo) TLK-286 (glutathione S transferase inhibitor,
Nl k) trans-retinoic acid (differentiator, NII)
mAgolP6r £:growmt h factor agoni st, Point Therapeutics)
(Apopt osi s pronotor, MAMA) midostaurin (PKC

Y%%ﬁﬂb@f% > Novartis) apomine (apoptosis pronotor,

| LEX Oncol ogy) bryostatin-1 (PKC stinulant, GPC

A%%g?f@%gn%ﬂ%ﬁggﬁ&gae&ggﬂg%osis pronot or, Bi oniche)

osi s pronotor, Everlife) Ro-31-7453
(apob)t-ﬁ'szs: ®ronotor, La Roche) SDX-101 (apoptosis

prompt@go)Sal medi x) brostallicin (apoptosis pronotor,
Pharnaciag ceflatonin (apoptosis pronotor, Chentenex)
Addi ti onal conbinations may al so include agents which
Braed B aret independértly O-Cabilkyine af or esai d agents, such as
hepatic toxicity, neuronal toxicity, nephprotoxicity
and the like. 5 Screening assays The conpounds of the

‘B@resent invention may also be used in a nethod to

scregnyfokropper conmpounds that bind to an I AP BIR
domai'n. Ceneral ly speaking, to use the conpounds of
the invention in a nethod of identifying conpounds
BEGlst bind to an | AP BIR domain, the AP is bound to a
support, and a conpound of the invention is added to
the assay. 10 Alternativel y,38t he conpound of the
i nvention may be bound to the support and the AP is
added. WD 2007/ 048224PCT/ CA20061001721 Att or ney
Docket No. L80003294W) There are a nunber of ways in
which to determ ne the binding of a conmpound of the
present invention to the BIR domain. In one way, the
compound of the invention, for exanple, nmay be
fluorescently or radioactively |abel ed and bi ndi ng
determined directly. 5For exanple, this nmay be done



del ect ably | abel ed conpound of the invention, washing
of f excess reagent, and determ ning whet her the
anmount of the detectable |abel is that present on the

“%&%Lg%ééﬁport' Nuner ous bl ocki ng and mashinqgﬁéﬁgéﬁ%mrnl

ed, which are known to those skille

art. 10 In sonme cases, only one of the cong%ﬂggéﬁ¥&§mﬁNo

| abel ed. For exanpl e, specific resi BtREEYPR
domai n By be | abeled. Alternatively, nore than one
co 78y be labeled with different |abels; for
exanplie, wsing 1125 for the BIR donmin, and a
fluorescent |abel for the probe. 15 The conpounds of
t he 'nvgﬁiion may al so be used as conpetitors to .
SCr €enN ddi ti onal drug candidates or test .
c@hpourds.” A9Tused herein, the terns "drug candi date"
or "test gonpounds" are used interchangeably and
descrﬂ@a{ﬁpx}qolecule, for exanple, protein,
ol i gopepfi d¢, small organic nol ecul e, polysaccharide,
pahynuclCeotide; and the Iike, to be tested for
bi oactivity. The conmpounds may be capabl e of directly
or indirectly altering the 20l AP bi ol ogical activity.
5  XBnd' eenddetendentiy selectedfig®e vari ous chemical cl asses,
aIthﬂﬂgn«q ically they are small organic nol ecul es
havi g 'a nol'ecul ar wei ght of nore than 100 and | ess
t han abou}y 2,500 Dal tons. Candi date agents typically
i ncl ud g}ional groups necessary for structura
25i nfleracti dn with proteins, for exanple, hydrogen
bondi ng and | i pophilic binding, and typically include
at | east Jan_&g ne, carbonyl, hydroxyl, ether, or
carbgﬁ& gPoup, The drug candi dates often include
cycli cal ce;bon or heterocyclic structures and/or
aronatbs offf pol yaromatic structures substituted with
one or® NNe nctional groups. 30 Drug candi dates can
be ob ai féd frem any nunber of sources inel uding
l'i brari eggof synthetic or natural conpounds. For
exanpl e, dunmerous nmeans are avail able for random and
10 diregi®d symthesis of a wide variety of organic
conpounds and bi onol ecul es, including expression of

randoniz@ Poligonucleotides. Alternatively, libraries
of natwr-eF~genpounds in the formof bacterial,

, QF . .
fungal , plant’and ani mal extracts are avail able or

WO 2007/®@48224PCT/ CA20061001721 Attorney Docket No.
L8000 94#%/ﬁeadily produced. Additionally, natura
or syntthetHcal]y produced |ibraries and conpounds are
readily nodi fied through conventional chem cal,
physi cal and bi ochem cal neans. Conpetitive screening
l.assgatediegmbe done by conbining an | AP BI R domai n and
15 @ pr@pgxgc}gm?gfnma probe: BIR domai n conplex in a
first sa e Toll owed by adding a test conmpound from
a seébrfer n¥— The binding of the test is
det egydqed, aRpfil-a change, or difference in binding
betm&e t%f tMoI‘aanes i ndi cates the presence of a
t est k%ﬁb R %&Pabl e of binding to the AR domain
and pptpwehylal |y nodul ating the 1AP's activity. 10 In
one e binding of the test conmpound is
20 dete§ﬁi éﬁﬁgﬁTough the use of- conpetitive binding
assayk-hefeioari-s enbodi ment, the probe is |abeled with
an an affinity |abel such aszdiotin. Under certain
ci rcunstances, there may be conpetitive binding
bet ween the test conpound and the probe, with the
probe displacing the candi date agent. 15 In one case,
the teéest conmpound may be | abeled. Either the test
. conmpound, or a conmpound of the present invention, or
both, is added first to the AP AIR domain for a tine
sufficient to allow binding to forma conpl ex.
Formati on of the probe:BIR domain conplex typically
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30 interpreted as Iimting the processes to nmake the
conpounds by any ot her nethods. Those skilled in the
art will readily appreciate that a nunber of nethods-

| abl e for the preparation of the conlg@y
Xdnt invention. A nunber of internedia e([‘l‘gﬁmq&)1721
conpounds di scl osed herein may be synthesi zed. usj
synt hetic methods disclosed in pr evXWVO?‘ﬁei%%Eé"%ﬂ“WO
Uni t®dh8emcyslylpat ent application serial nunber

11/ 434 A1 Lo, MRényI C 352896, the entire contents
f i_g%@?glk{qééreby inc%)rz’g_%%t g&yiby reference. 84 WO
6

0
200710462 SaBHESHFHYEY t orney Docket No.
L80003 284 0Paibghere; tydiddiyhtCaCeaskyl.he synthesis of a
typigcal synthetic inte pate represented by 1(i).
Exa %§Q‘" a'E‘(qTBheng{Pbég%@l’pr ol i ne derivatives such
as 13 iL,-tedkd-tiphenmofetheiYpyrrol i di ne derivatives
represept ¢ _Adideied et sryl (iii-viii). Proline
deri‘\[:v/“gt—ie;\?S%latc@4 Hlézt%) ?r%y’%é )rdepar ed by the treatnent
of B’tﬁirﬁ@aml\hﬁ%ﬁyﬁﬂr@apﬁ%@ﬁtqrde coupl i ng agent s
and ) @ikyllO-cRaIkge i nternediate 1(U). The
2-(afn§)nor17et hyy) pﬁ{%l ikgi ne intermediate 1(iii) is
prepared by the condensation of an amde with

RN-FBYCRDParmd R¥Bdre inbdeperidently sdlevipddramie may be acyl at ed

Wi t h1 n acid chloride, anhydride or suitably

acti VAt'€8 carboxylic acid, such as succipani dyl

est e2)s C-damtkykantionally sHbstituied withkene qrénqsg By ypstituents;

i nternmedi ates such as 1(iv-vi). 10 The internedi ates

and 1(v) featur rptecting groups, which may

1(i v(ﬁ ; ng
QrndiQrare enchy inpapeaceM N Brct i onal i zed later in the

synthesis. Sulfonylation with a sulfonyl chloride
provigdes 1(vii). opriately activated, side chain
RpP?)chf"&Pa qu%p%{@ggﬁynay be coupled to internediate
1(ii1)Husi ng standard peptide coupling agents to
provi ' rmedi ate 1(viii), the PG can be renoved
| at e?ﬂ%[éa{ﬂ{xg synthesis. 15 1) XC(D)R11 OHN RL
1C( 030 C(-1%)alkyR4=C(0) OF3 N ' R4 1(v); R4=C(0)0Bn 2)
depr gf £ed,jQBikead( Vi ) ; R4=C(0) R11 1) Rl1s02a, base 2)
depr ot ecti on 2007/ 048224PCT/ CA2006/ 001721

- Att oPhelrzBuel¥YNo. L80003294W) Schene 1 Gener al

pr ocepuog-E.ayclblikylpr epar ati on of bi s-al kynyl

deri yati.v of Formula | g. 5Schene 2 illustrates a
gene?g‘l_cﬁ'?cgggc uar'een%lr preparing bis-al kynyl bridged
conpdundgl,of fornmula | g. -PGL-Thr-CH i s deprotonated
with reated with propargyl bromde to

pr ov?g‘%ﬁte%?;?ﬂ’r internmediate 2(i). Activation of the
car bd®Qy+hetemweydlof 2(i) with standard peptide
couphiyngnhaempicgcrand treatment with internediate 1(i)
pr ovi‘lg;gc&&e am de internediate 2(ii). Peptide
couplthigCPBae( RL) N(R2) (H) CCORH wi th 200 is ef fect ed
by 103)@acCi@¥-RBn of the carboxylic acid of

P&2( N ggz_ >§hlh -1 with standard peptide coupling
agen{i-%}? F; |1 0\9@%@@ the addition of 2(ii) to provide
the 18 4+-P( @k ected anmide 2(iii). The bisal kynyl
u)ﬁléikeﬂgﬂ'he awph:_ﬁéw,iafmygy[,_e@;%roaniylp&yclmamenw &ltmiid)r_iw3{ 'tslﬁbétjii’mfed with
al kyne eties Ii1).usin n, appr i ate
ofs PEGE bt @aé &'HF')%U‘B? B0 PR htelsrcyply and
hptembicyelyldo optivaakissubbtitiied mith ané gr mBEHR'PaibstiiugtaH

PGL- Thr-OH; R= Me 1) NaH, DWNjgp 2) propargyl Br
B1l) coupling reagents PG 2)
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N CO2H HN 1(i) A-C 2 0) 3) deprotection of PGl H2N
2 (ii) Scheme 2 WD 2007/ 048224PCT/ CA2006/ 001721
Attorney Docket No. L80003294W) Ceneral procedure for

wdRoReRpAr ati on of conpounds of Formula I'h. Sghemodoorri
illustrates a general procedure for the preparation "

of di (brononet hyl)benzene derived c Ml SkePlo. L80003204W0
Forrmula |I. PGL-Ser-0OH is deprotonat g@%l&t h lslal—? and
treated with 511, 4-di (br ononmet hyOGbenzene to provi de

Rtige Ser internmediate 3(i). Activation of the

car bﬂ)ﬂé‘oig‘énad d of 3(i) wth standard peptide
coupliing~agents and treatnent with internediate 1(i)
provd)d¥, i ntermedi ate 3(H), which is deprotected at
PG Haowr ovide the am de internedi ate 3011). Peptide
coupling of PR(RL)N(R2) (H)CCO2H with 3(iii) is
effe@tr@g)aﬂﬂ}’" activation of the carboxylic acid of
PQ2(H1g,NCRakyiH) CCO2H wi t h st andard 10pepti de coupling
agent.s oll owed by the addition of 3(iii) to provide
t he ‘%’)u(l*’q'éﬁ%lfe&'pgct ed am de, which nmay be further

depr Di@cCeakyayl, P& to provi de conpounds of formula
I'h. 140 nonet hyl ) benzene Attorney Docket

N0, P0Sasbi Schome & - !

4\WD“Scheme 3 General procedure for the
pr epretEotyclepkeMmet ri c amides of fornula I-j and

|-k &®hppe 4 depicts a general procedure for the
preparation of symetric-am des of Fornmula |I-f and

| - g. TRAEf/AYon of the carboxylic acid of

PGL- O2y(Hets2geyed, W t h st andard peptide coupling agents

and ﬁé)g%gl‘[g&éycw th internediate 1(i), followed by

depr i on -“or 'PGL, provides the am de internediate
4(1 )19t i de coupling of PG3(RI)N(R2)(H) CCRH wi'th
4(1) 1dysgoh frect ed by activation of the carboxylic acid
of PGB)( d R2) (H)CC2H wi t h standard peptide coupling
agent® NR&'t owed by the addition of 4(i) to provide
the iBNResiOpROL ected amide 4(ii). Selective renoval-:

of P ides the amne internediate 4(iii).
'Trea%e(ﬁéﬁzf 4(111) with 0.5 equiv of an activated

al kyl9)e(Ca@Bhat i ¢ di acid, followed by deprotection of
PG3, zéﬁréﬁhﬁ‘?@, conmpounds of fornula I-j and |-k,

respective 3) deprotection 1) coupling
[ caGMSIOMBRY (i)

22) OC(O)R’,
23) OC{O)Y-R",
24y SC(OR’, or
25) NCOY)NR®R®, - _
wherein the aryl, heteroaryl, heterocyclyl, and heterobicyclyl is optionally substituted wi.th

one or more R'® substituents:;

R’ is
1 H,
2} haloalkyi,
3) C—C; alkyl,

4) C-Cg alkenyi,
41
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- R /N(HP&Zp&Z PG 0 gdeprotection Il 121.N WO
2007/ 048224PCT/ CA2006/ 001721 Attorney Docket No.
L80003294W) 1) diacid chloride, baseiN O

di aci d/ coupl-i ng agents 2) PG3 deprot eCcBHN- = N( |
VO RN M2 | -IN Rz A - 5Schene 4 General P%&“é’\gd’d?&’"“ml
for the preparatl on of corrpounds of formula |-1I
Scheme 5 illustrates a general procAiprmes Dpget Ng,p80003294W0
pr efaCaiG.@lkyad. symretrical ureas of general formula
I-1. Idwt@r‘gggb,f&,e 4(iii) is treated with 0.5 equiv of
tri phos or"a 10 triphosgene equivalent, to

pr oﬂ)&‘egﬁ‘a%ﬁ“?ﬁ"@@bﬂed urea intermediate 5(i). Renoval
of Rpanprovi des conpounds of general Formula I-1.
Sche 5 5 neral procedure for the preparation of
sy el est ers Scheme 6 illustrates the

pr ep)) atteamydyfl, symmetri cal esters of general fornula
1-m am no acid derivative displaying a
hydr@%;ﬂ)e%ﬁd& éﬂon its side chain such as PGL-

Ser (RERRMIG(FY). acti vated with standard peptide
cou L yt beated with 1(i), 10and the
respid wdﬁmg@@z ‘|§4sa%ggg1pr otected at PGl to provide the
am net PWE‘O‘P@@@ 'Yy . Activation of the carboxylic

wigrbigl ts@ef aIE}ﬁﬁ(lRﬁ}l[%lkDr(yRﬁir&‘ﬁﬂ%H cvdbaNengitinostnnalysapstitated with

R R

' heferobicydly! & aptipnatly egbstibtedoditre® gsmere BEsubsiiguents;

i ntermedi ate al cohol 6(iii). Treatnment of 6(iii) with
é) 5 equiv of an activated dicarboxylic acid, and
RW%%%@EE%'“%PW*‘Ypr ovi des 15conpounds of gener al
for g 1-mand 1-n. Brl) coupling reagents PGL. A2)

FIHN 1(|) PGl- Ser (P&Q)-0H, R3 =ftA. .0 3) PGL
depr%th@E’F'

3)Ci—GCs aikyl

4) C-Cs alkenyl,

5) C-C, alkynyl,

6) Cs—C; cycloalkyl,
7Y C3-C7 cycloalkenyl,
8) aryl,

9) heteroaryl,
10} heterocyclyl,

11} heterobicyclv,
12) GOR",

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, heterocyclyi, 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 mermibered heterocyclic ring optionally substituted with one or more R® substituents;

42



1) coupling reagents pG3 NCO2H 2)6 (i) R2 Al
Schene 6 CGeneral procedure for the preparation of
symetrical am des of fornmula I-0 Schene 7

wd doypiedles the preparation of symetrical agpgesofdooir21
general formula 1-0. An am no acid derivative

di spl aying a carboxylic acid on its,side al
as POl-Ju(P&)- OHis activated w fxa"r%‘?ya[\jr:?g%\e} Qoi%dﬁszmwo
pepti de coupling reagents and treated with 1(i) and

Rf%He WO 20071048224PCT/ CA20061001721 Attorney Docket
No. h%goggg%vw resulting amde is deprotected at PO

"to priovidé the anmine intermediate 7N. Activation of
the 2NBoxylic acid of PG3(R3) N(R2XH) CCO2H using -
st angi)atg,qi, pepti de coupling agents, followed by
treatment with, 7(i) provides 7(ii). Selective
depr‘é’t BER bR ) P2 provi des the internediate
car bgpylecganadsd 7(iii). Activation of the carboxylic
aci d wit t andard peptide 5coupling agents and
trea?*k?ﬁ{gﬁ %e(nﬁl, 0.5 equiv of a dianine provides
i nt eTReCadlleynyl(i v) . Deprotection of PG provides
conp g eral formula l-o0. ....02P& PG CO2H
11- 1&;%d§70°3%|f)%ﬁﬂreagents 2) HN 1)

PGL @FOxyclopicemd2Q 1) deprotection PGL7 (i) Schene

7 Gemr@oamfdpcedure for the preparati on of conpounds
of Formul.a Ti. 92 Attorney Docket No. L80003294W)
SchehB W1 ustrates a general procedure for the

pr epandR®Bh of conpounds of Fornula Ii. PGL-Ser-CH is
deprgl):fg ted with NaH and treated with :

2,2 - _i%g'?br omonet hyl )-1, 1" - bi phenyl to provide the
Ser 14)tGORediate 8 (i). Activation of the carboxylic
aci d@f hh7W th standard peptide coupling agents
and %@%téﬁr%hr}t with internediate 1(i) provides
5i nt &)@t e 8 (ii), which is deprotected at PGL to

provigedietrdm de internmediate 8(iii). Peptide '

~ coupl j.ng Qf (RON(R2) (HHCCO2H with 3(iii) is
effeﬁ)eg(ogif“ég’i vati on of the carboxylic acid of

PR ( B))aNi,R2) CHCO2H wi t h st andard pepti de coupling
agen%(a, e{e%al wed by the addition of 300 to provide

- the Ihly protected am de, which may be further
depr dt)éetesetydlyl, @2 t o provi de conpounds of fornul a
li. 8 he}é{%b?&giw, 048224PCT/ CA2006/ 001721 Schene 8 5

“General Procedure for the preparation of conpounds of

WF?TPWLIF%a'P‘Hs afanyhralkynyl FXP&OF‘E% aad cycipalkgayhjs gpf W Bhstituted

witlPbnd Sempresausdtinami®bing! yoxal anmi des of general
formula Ip Internmediate 4(iii) is treated with 0.5
equi v of oxalyl chloride, or an oxalyl chloride _

RHasii val ent, to provide a protected urea internediate
?(i )1 |*B%:gw"?l ‘of P& provides conpounds of general

or a )

2) C1--C£ alkyl,

3) C-C; alkenyl,

4) C,-C, alkynyl,

5) Ca~C; cycloalkyl,

6} C;-C; cycloalkenyl,

7) aryl,
43
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WD 2007/ 048224PCT/ CA2006/ 001721 Attorney Docket No.

L80003294W) (co0)2 It PG3 deprotection R wN R263

PG PCB 0 PG30 HN -6 R133No74, NHO N Few H ,N Y"-
Schene' 9 5 General Procedure for the

“ﬁ}@%‘f“ﬁ%zf‘on of conpounds of fornula |q Reduc‘qué‘ﬁMB?ﬁf‘m"l

the triple bonds of Conpounds of general fornula 1g

provi de compounds of the general f oRttrhey Dbgket No.80003204W0

exanﬁ)li’eterdrqrylrogenati on of conpounds of general

for gﬁx\g‘xltg H2 gas in the presence of a catal yst

syst su 8 Pd/ C provi des conmpounds of general

f or M) &etegobiageivil \ A/ H2, Pd/ C MeOH 1p

wﬁérbwtﬁ@xlk@%l@ﬁn %kitynﬂ%ﬁ)&&a’i%%}moéik@yab emnaojmﬁutau @ith

I i cabl.e to
TR SLbA Sl B RSB e R SRR PRGBS 2 e
haéshsicyctljd &ndptiofBlly 58Astituded wik o, orme R*mBpstREntsR4, R5,
R11, r and the |ike are as defined herein. 5 EXAVPLES
The foll ow ng abbreviations are used throughout:
oriBodrug: dnibesyreraund of FormaiA iblehelsd witya de@@tﬁple label or an affinity
di chl or onet hane; DI PEA: di i sopropyl et hyl am ne;
P: 4- (di net hyl am no) pyri di ne; 15
DMF: N, N- di met hyl f or mam de;
In one subset of the compounds of Formula 1, specifically compounds of Formula 1b,

tag.

wherein
n=1;
A and A' are both C=0,

B and B are independently C,-C, alkyl;
BGis —X-L-X'; or

O

2 N ,
FT’\N)J\N/‘?L % \I])J\N/

BG is H H or OH;

X and X' are independently selected from
1) 0O,
' 0

) W -

o
e

O

- :"’:\J\
o N

»

, ar

L is selected from
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DTT: dtthiothreitol;

-EDC: 3- di net hyl am nopropyl ) - 3-et hyl car bodi i m de
hydrochl ori de; EDTA: et hyl enedi ani netetracetic aci d;
Froc: N- (9-fl uor enyl met hoxycar bonyl ); 20

WRPFHStMenzot ri azol - 1-y1) - N, N, W Weet r anet hyfY o001 72t

hexaf | uor ophosphate; HC : hydrochl oric acid;

HOAc: aceti ¢ aci d; HOBt: 1- hydr oxybenAtarney®odiebNo. L80003204W0O

HPL CIiGgHCpaks-ar mance | i qui d chromat ography; 25

L . i aui d chronmat ography- nass spectroneter;
%Cg?)nggﬁﬁﬁdl ;. MgSOH: magnesi um sul-fate; MS: nass
spec¥r-dihendHCO3: sodi um hydr ogen car bonat e;
30PdHCapplicads Wikypgn-aa,bon; TEA: tri et hyl am ne; and
THF: t)etraz_h%/ rof | r@g. Y Synt hesi s of

i nt ePmédizafeny-%H85 Step One: WO

20078043 R24pKehyCAPRO6F 001721 Attorney Docket No.

180003 1.P | 1-2a; RA= R= Boc 1-2b: R4=
COCFO%,&%@Q%H‘H“%)]C%Q ré]“:yp’)m: COCR3, RH St SS a) To a

solution of N-(tert-butoxycarbonyl)-L-profinal 1-1
(618 g2 o ' . 5chl ori de was added
Rﬁﬁ%n’e’tgh?/ am ngefg%é%hgnﬂet@g%?%%l ). After stirring
for 1 h at RT sodi um cyanoborohydride (12.8 g, 60.2
QERalQ’ aeBotAdEers;and the reaction m xture was stirted
at room tenperature overni ght Agueous NaHCO3 and
ethyl acetate were added, the organic |ayer was
RSepgmatied, washed with brine, dried over MgSO4 and
Rﬁ%@g%@{eaﬁo%q in vacuo. Purification by flash
chromatography provides |1-2a as colorless oil M
(m z3) 4@sMB1ey8lBlkyiSt ep b) To a solution of I-2a (6.0
g, Lot ARt hyl ene chloride were sequentially
addcle% t?ffr?’h%ﬁ'dgﬁeﬂg’ (5.5 n, 39.5 nmol),
4- di Hett®Mlam no pyridine (catal ytic) and
trifiuomeassingic 15 anhydride (4.2 nl, 29.6 nmol) and
the reaction mxture was stirred for 3 h at room
enpurabtdPeYNfous NaHCO3 and ethyl acetate were
addes), —theteraigyalgl. c | ayer was separated, washed with
brine, dried over My504 and concentrated i n vacuo.
Purification by flash chromat ography provides I-2b as
Inapether aupsenftheepnnospdefesarilpdabert.ut i on of HCl in
1, 4-di oxane (20 nlL) was added to 1-2b (7.4 g, 18.5
mml ) at rogm tenperature and the solution was
Agpd Ay 8 5o €200 and t hen concentrated in vacuum
“Crystallization fromether provides |-2c as a white

B %g(li bdareerIBde %&gnﬂw—a%ﬁwi

BG is —X-L—X‘; or

O H '
N St

BG is H H or o)

45
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25 Step Two WD 20071048224PCT/ CA2006/ 001721 Att or ney
Docket No. L80003294W) Step a) To a solution of
I-2d(7Zg, 21.3 nmmol) in DMF were sequentially

W%% EA 19.0 nlL, 106 mml) HOBt (4 24@’_{:'1‘2:7&2306/001721
and HBTU (10.5 g, 27.7 mol ). After stlrrlng

for 5mn 1-2c (7.1 g, 27.7 mmol) 1 ﬂo&eﬂq L§d363294w0
reaction m xture was stirred overnlgotmgl
tenperature. Water and efhyl acet te were added, the

organlc | ayer p f1 10 %citric
Xaod &) al&d:@ﬁb@s HC£ @l'hd bY i neor dr%d over MySO4 and
concentrated in vacuo. Purification by flash
chr omat ogr aphy provides |-3a conmpound as a white
solid. Step b) A4 N solution of HCl in 1,4-dioxane
L gl5 nL) was added to |-3a (10.7g, 18.0 nmol) at room
tenperature and the solution was stir or 2 h and
then concentrated in vacu. Cryst aI [ onfrom et her
r o es |-3b as a wh S ¥ M+1=440.
Step a)yx0 To a,sol on “of R (8.9 g, 18.7 nmml )
in DMF vve eque |y added PEA (16.7 nL, 93.6
mml ), HOBt (3.7 g, 24 3 mmol), HBTU (9.2 g, 24.3
rrm)I).-After stisfling for 5 mn BOC NMeAl aCH (4.9 g,
“ 24 dded & o\ e reaction m xture was
1rrr vé:rnl ght &3 enperature. Water and
et hyl: "acet at e wer® added, the organi c | ayer was
‘'separated, washed with 10 %citri c aci d, aqueous
HECOS, rine, dried over
JZ\I%O?/F@)@é‘EﬁP@W eagypdsrshdendy Cﬁs’t or ney Docket No.
L80003294WD Nl gSO4 and concentrated in vacuo.
Pur al% F’ bi¥ flash chromat ography provides |-4a as
I NG Step b) 5 To a solution of 1-4a (8.7
g, 13.4 nmmol) in THF cooled to 0 C was added 2 N Li ON
R‘(@QI and the reaction was stirred overnight at
roomtenperature. PH was adjusted to 6 with 10 %
citrfc acid and ethyl acetate was added, the organic
e Was, separ ated, washed with brine dried over
concentrated in vacuum Purification by
YT chf omat ogr aphy provides |1-4b as a white solid.
M5 (mz) Mr1=625. 10 Synthesis of I-2d rp.----- -/
NaH, DMF OHO propargyl brom de BOC.N OH BOCN1kYCOH
Ingoratienatie sugsetof hesgapenadssl Fermuia i spaciiry comppupgs of
Fd#mla)1d, @héleys DMF (100 ni) cooled to OC was added
portion wi se N-Boc-L-threonine (10.00 g, 45.62 muol).
After stirring for 10 m n propargyl brom de (10 ni)
nravgs slow y added and the reaction was stirred for 1
hr at 0 C. Water (500 nL) and ethyl acetate (100 ml)
were added, the organic layer was separated, 20 the
Aa@ﬂréoareﬂotw@rl was acidified to pH=5 with 10%citric
acid and extracted twice with ethyl acetate. The
conbj ned organic extracts were washed with brine,

B and %oers\mewbdsaﬂv gr&+8bHcentrated i n vacuo.

Purification by flash chromatography provides 1-2d as
B%}?c_%%@ss oil. 25 2. Synthesis of conmpound 4 Step
e 207/ 048224PCT/ CA2006/ 001721 Attorney Docket
No. L80003294W) Step a) To a solution of 1-4b (600
ng, 1.1 mol) in THF were sequentially added DI PEA
(240 ulL, :

45
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2.3 mmol ) and benzenesul fonyl chloride (160 uL, 2.2
mmol ). The reaction was stirred for 1 5 h at room _
tenperature. Water and ethyl acetate were added, the
-organi c | ayer was separated, washed with 10 %citric
WEPAOAMB2r i ne, dried over MgSO4 and concent PATEA2H§/001721
vacuum Purification by flash chromatography provides
2-1 as a white solid. Step Two Phttorriy Dodkd) Nd-L80003294W0
2-la: R=, Boo Compqund 4.2HCI; R =H 10 Step a) To a
solglgioﬁ of .2-1 (K00 0.6 mMmol) in dry acetone

wer ﬁn’ti‘i alﬁiy d t et ranet hyl et hyl enedi am ne
BG1s80 Ui, H.2amol) Qnd copper (1) chloride (118 ny,

1.2 15 nmmol ). The reaction was stirred overnight at

room tenperature and sol vent was renoved i n vacuo.
“Wat.er and ethyl acetate were added, the organic |ayer

- $ i ' 10 %citric acid, aqueous
xmu%gﬁ%fp%ﬁden‘fﬁas&e&ﬁ&h 0 q

rine; dried over MgSO4 and concentrat ed

in vB&ium Purification by flash chromatography
provides @-la as a white solid. 20 Step b) A4 N
solution Ipf HC in dioxane (3 nL) was added to 2-la
(5428”0747 mmol ) at 0 C. The solution was stirred
for z?.h and then concentrated in vacuo.

Crystall Zati,on from et her provi des conpound  4- 2HCI
as a wﬂ osotid. MB (mz) Mr1l=1136. WO
2007048224PCFPEA2006/ 001721 Attorney Docket No.
L80003294W) 3. Synthesis of conmpound 2 5 Step One To
a sol yrionllof 1-4b (900 ngy, 1.7 mml) in DVF were
sequlﬁnti ﬁ | y=added DI PEA (1.5 mL, 8.5 mol), HBTU
(841 'nmg, 2.2 nirol) and HOBt (340 ng, 2.2 nmol). After
stirring for 5 mn Boc-D Tyr(Me)-OH (655 ng, 2.2
mol ) was added and the reaction m xture was 10
stirred overnight at roomtenperature. Water and
L stsslpctedd®@mit e were added, the organic |ayer was
sepafyaied,, ahgshed with 10%citric acid, aqueous
NaH%B En ° brine, dried over M\gSO4 and concentrat ed
in VAcBBE™burification by flash chromat ography

pr ovd)demhadmi-as a white solid. 15 Step Two Step a)
WO 200 4 4PCT/ CA2006/ 001721 Attorney Docket No.
Lsoo‘g’g%a?yé‘ 29n of 3-1 (225 ng, 0.3 mmol)

i n dR)y-Chizaiteng-@GHy-e sequentially added

tetr @ﬂ;y | epedjam ne (85 uL, 0.5 mmol) and
copper )A'@Lﬁlﬁglrleg{é’%@4 ng, 0.5 mmol) were added and
t he NefetlealkyRLiGeialiyld overni ght at room
tenperature and sol vent was renoved in vacuum Water
ang.ethyl acetate were added, the organic |layer was 5
R's Bparfatad, Rwese sachindeperdendly Gty i ¢ aci d, aqueous :
NaHCO3 and brine, dried over MJSO4 and concentrat ed
in. yacuo. Purification by flash chromatography
QEP‘@S\}? JEbon NRRS 3 whi te” sol i . Step b) 10 A 4 N
solution of HC in 1,4-dioxane (2 nL) was added to
R zla (150 ng, 0.1 nmol) at 0 C and the sol ution was
stirred for 2 h and then concentrated in vacuum
Crysbéllization fromdiethyl ether yielded conpound
2- 2H5l, white solid. M5 (mz) M1=1210. 4.

Synt hes(??)g} ‘conpound 11 15 Step One

3) —C{O)O-R", or

4) «S(0)-R""; and

a7
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20 To a suspensi on of NaH (1.46 g, 36.5 nmmol) in DM
cooled to 0 C was added BOC-SerOH 4-1 (3.0 g, 14.6
nmol ) and after stirring-for 15 mn a,

gqo-p-ntlene (2.3 g, 8.7 rnnol) was ap@ﬁgﬂﬂw@ml
W?)e%}@t@g% was then stirred for 1 h at 0C and 15 mn

RT. V\ater vvas added and PH was acidified to pH 5
L Et hyl acetate was added, thétSpeyAIpcket [\Igr)}.@9003294wo

§1§@pﬁéﬁ5’b§ t'f-“%g%d‘ REEPY: brine, dried over MySatand
wREBRS calsqidfihdd Rpsiacuo. Purification by flash
chromat ography provides 4-la as a white solid. Step
Two WD 2007/048224 PCT/ CA2006/ 001721 Attorney
RBasket No. L80003294WD CF3 ¢j N ONH xI ruN F3C 4- 1b:

lc: Xi= I -2c Step a) To a
soluﬁ%gwai 64 la (1. 6 g, 3.1 muol) in DVF were

sequatii-@é dliyladded DI PEA (1.3 nl, 7.5 nmol ), HOBt
(12g, 78mm|) and HBTU (2.9 g, 7.8 nmrnol). After
stlrrln for 5 mi- 5 2c (1.7 g, 5.7 nmol) was added
and $Hetareandt eon ni xture was stirred overni ght at
roorrg)t;@mggy@ jure. Water and ethyl acetate were added,

gani ¢ [ayer was ted, was 10 9% . :
WE?fF\"u the alkyide OPJ%U@H%*’NE‘F’E&"%&H’E? YR E‘@Smﬁ“ﬁ'antamﬂ“ wherein the
lSaéro’aﬁnﬂiaﬁ@ﬁnﬁemcy@ﬁlwibubﬁtlttgadwzhloﬁthi”fsubﬁlft]ueon byI N '
ash.schramm a r ovi des as a white soli
w ?f“'@t%ﬁ'"ﬂ) %ﬁ‘%ﬁxﬁﬁ BA"of HO in 1, 4-dioxane (5 nl)
was added to 4-1b (1.4 g, 1.3 -mmol) at room -
Rb gperature and the solution was stirred for 2 h and
t en concentrated in vacuo. Crystallization from

et het) h@lagehdes 4-1c as a vvhlte solid. M5 (m 2)
Mr1=87¢y &> Step Three

3)NR'R?,

. wherein the aryl is optionally substltuted 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~Cq alkenyl,

5) C»-C, alkynyl,

6) C—C7 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
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4-1d: Xi =BOC Conmpound 11: Xi=H Step a) To a
solution of 4-1c (550 ng, 0.6 mml) in DVF were
sequentially added DI PEA (550 uL, 20 3.1 mmol), HBTU
1.6 mmol ) and HOBt (246 ng, 1.6 f
V‘é‘?%“r"?ﬁﬁ“f or 5 WD 2007/ 048224PCT/ CA2006/ 001 icmaﬁ%lm
Attorney Docket No. L80003294W) m n BOC- NMe- Al aCH
(327 nmy, 1.6 nmmol) was added and t héteresydlockehNerLERAGRB4W0
was 3tCM.red overnight at roomtenperature. Water and
ethyh ﬁ%kﬁ {e were added, the organic |ayer was
separate washed with 10 %citric acid, aqueous
NaHCB®RAd brine, dried over MySO4 and concent r at ed
in v ReRyrification by flash chromat ography
provides, 4-1d as 5a white solid. Step b) A4 N
sol ufigh of HO in 1, 4-di oxane (5 nL) was added to
wherkih R'5RD) aﬁﬂRQQreﬂrasmIHﬁhéd kéreinoom t enperature and the
solution was stirred for 2 h and then concentrated in
vacuum 10 Crystallization from ether provides
Incanoihen sebsét of-tdHabreasidaomheurdssol id. M5 (nl z)
nhﬁl 1048. 5. Synthesis of conpound 18 15 Step
Cne Step a) To a solution of Boc-d u(OBn)-OH (5.55
g, 16.4 mmol) in DMF were sequentially added 20 DI PEA
A(a]qa.pfnapgbothcﬂ% 8 mmol), HOBt (3.86g. 28.6 nml) and
HBTU (5.43g, 14.3 mml). After stirring for 5 nin
l-2c (3.04 g, 9.0 nmmol) was added and the reaction
Brany B bR nBspenliedtly €X-Cawlkyl, ght at room t enper at ure.
Water and ethyl acetate were added, the organic |ayer
was separated, washed with 10%citric acid, aqueous
BRA$HOGR-Xnor brine, dried over My504 and concentrated
in vacuo. Purification by flash chromatography
provides 5-la as 25a white solid. Step b) A4 N
solutioq)of HCI ing 1M-di oxane (20 nL) was added to
f? aﬁ-roonrtenperature and the
éQ'UtH$ s Strrr fﬂr 2 h and then concentrated in
dtuum’ 30Cry¥tallization>fromether provides 5-1b as
a white solid. Step Two 5-1c; Ri 5-1d; R=H Step a)

| f Al a- OH (2. , 0. I i
x e RunbdeRadtiey SRR R " pen (1075 nt oo 3 )

mol 3),0,HBTU (3.0 g, 9.3 mmwol) and HOBt (2. O g, 15.3
mol ). Afger 5 stirring for 5 min 5-Ib (4.7 g, 8.4
nmol ) ma added and the reaction m xture was stirred
oveQQ p’roonrtenperature Water and et hyl
acetdte were ‘added, the organic |ayer was separated
washed nﬂth %g %citric acid, agqueous NaHCO3 and
bri ne, d’ ver MgSO4 and concentrated i n vacuo.
Pur i 9i atlon byrflash chromat ography provides 5-1c as
a mhite sopid. 10 Step b) A suspension of 5-1c (1.9
. Qngll and 10 % Pd/ C (196 ng) was stirred for 3
hrs‘@nde hyd’ogen at nosphere. The reaction was :
filtéred through celite and filtrate concentrated in
vacuo. Purification by flash chronmat ography provides
- white 15solid. 5-1e; R=Boc b) Compound .
. %sf’.%%ﬁ%ﬁ;f’%ﬁ'—H Step a) WD 2007/ 048224PCT/ CA20061001721
ﬁutdﬂnﬁ&iﬁbﬁﬂtt No. 1 80003294W) To a sol ution of

- 0.16 mmol) in DMF were sequentially
added EIPE%?(Z

00 uL, 1.1 nmol), HBTU (56 ng, O0.14

—SRBe™OBt (24 g, 0.18 nmml). After stirring for
5 nrn et hyl enedi am ne (3.7 ng 0.06 mmol ) was added
and the reaction nixture wa$9stirred overni ght at
roomtenperature. Water and ethyl acetate were added,
the organic 5 | ayer was separated, washed with 10%
.citric acid, aqueous NaHCO3 and brine, dried over
MySO4 and concentrated in vacu. Purification by flash
chr omat ogr aphy provides 5-1e as a white solid. Step
b)
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10 A 4 Nsolution of HCl in 1,4-dioxane (5 nL) was
added to 5-le (75 ng, 0.06 mpl ) at room'tenperature
"and the solution was stirred for 2 h and then
concentrated in vacuum Crystallization fromether
WPR2B°4%3* conpound 181-1d | as a white sol | d.PQ%L&((%WQ}fmI
(M+2)/2 =5273. 15 6. Synthesis of conpound 15 Step

One 6-la: R=Boc 6-1b: R=H. TFA St Atpragy Dogxet No. LBO003294WO

Boc -4) —gHeHCae, (@kyB8)§HA43. 5 nmol ), HOBt (8.0 g, 52.2
nmol ), 52.2 mmol) and DI PEA (30 ni, 174
mmlsg) \%E%hé&gégvav’ed in dry dichl oronethane (200 nl)
unddy) —Rbi-iphesyi-€He=d0f or 10 mm at room t enperat ure.
1, 2R, 6. [ akgphtyl am ne (6.72 g, 45.6 mmol ).
was ﬁhglaggfggd@g%t ﬁgpsol ution was left to stir for
24 h at RT. The contents were then added to a
R'S RfPArRitme R wing efichahdupgnséntin CB:;,0Ac and washed with
10%citric acid (2x), 25 saturated NaHCO3 (2x) and
brine. The organic |ayer was collected, dried and
Qaod €2 ate xdte er reduced pressure to provide 6-1la.
Step b) WD 2007/048224PCT/ CA2006/ 001721 Attorney
Docket No. L80003294W) The product of step a) was
Rtiseated with 50% CH2C12/ TFA (50 nl) for 1 hr at room
te jpture. Volatiles were renoved in vacuo. to
provide 6-1h,as the TFA salt. M5 (mz) M+l= 245. Step
a) 28N eH (2.63 g, 7.2 nmml ), HOBt (1.19 g, 7.8
Mol 3) - EBHO-R'2.46g, 7.8 nmmol ) and DI PEA (4.6 nlL, 26
nmol issolved in‘dry DMF (12 ml) under N2 and
sti r%)é%g@j%'ﬂloa mn at roomtenperature.
Internedf/ale 6-1b (3.0 g, 6.5 mMmvl) was then added
and the solAition was left to stir for 24 h at room
Rtiedperature.; The contents were then added to a
separatory funnel along with Et0Ac and washed with
W%éj"aat‘ﬁ dgﬂqe&ﬁlw?,’ saturated NaHCO3 (2x) and
brine. The organic |ayer was collected, dried and
sqncentrat ed under reduced pressure to provide 6-1c.
15 Step b% The product fromstep a) was treated with
10 ril) hgloalkp, CH2Cl 21TFA for 1 hr at roomtenperature

to ﬁ)%%@alﬂ;@\g}é\ﬁmﬁﬁfwﬁﬁﬂufé@hﬁm ook o sibistitueA3or 20
Step Three 2007/ 048224PCT/ C/ ﬁcﬁ)‘ggtﬂoo 721 Attorney
Aikated gt Bnﬁﬁz iate 6-1d

Doc kB#heRy! optisyg

wietéif tHeR® dhdiBe RdubstitldvidParemsm@finetidicagityt i c) and DI PEA

(230 pl., 1.32 rnmol) were dissolved in dry
di chl oronet hane (5 nL) under N2 and terephtal oyl
Rl oride 5 (30 ng, 0.15 nmol) was then added and the
sol Ult)ihﬁl'&ﬂ&\?s stirred for 24 h at RT. The contents
were 't heh added to a separatory funnel along with
Et 04d PReryt\@shed with 10%citric acid (2x), saturated
NaHGPRIRERX) and brine. The organic |ayer was
col | ectéld, dried and %oncentrat ed l,bn_dgr, r educed :
whsyer s Rhenyl IS, prAogalyRuopitiad with gne B 4PSival) ow oi | .
whkBeioRE pndd R® Grd & defib@d hareind. 19 Mol ) and 10% Pd/ C (50%
H20, 100 rug) were m xed together in MeOH (10 ni)
under N2, the N2 is then flushed with H2 and the
R°réndtRirace each indépendentlyor 24 h at RT. The mixture is
filtgyede on celite, washed with MeOH The filtrate
was collected, dried and concentrated under reduced
pr e frdet@ Vi el d the product 6-1f. MS (mz) 15
Mr1=847. Step Four WD 2007/.048224PCT/ CA2006/ 001721
Attorney Docket No. L80003294W) Step a)
Boc-N-Me-Ala-OH (74 ng, 0.37 mml), HOBt (59 ng, O0.38
mol ), HBTU (144 ng, 0.38 rnnol) and DI PEA (140 gl,
0.8 mmol) were dissolved in dry DM (5 ml) under 1'12
and 5 stirred for 10 mn at RT. 6-11(135 ng, O0.16
nmol ) 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 wth ETOAc and washed with



10 Step b) Internediate 6-1g was subsequently treated
with 4N HCl in 1,4-dioxane for 1 hr at room

tenperature. Trituration with diethyl ether provided

1 S;.HCl salt of compound 15. M5 (mz) Mtl=

“&gﬁgﬁ&if%thesis of compound 14 Step a) To 5*?%?%@?%ﬁf”‘
of 7-la (206 ng, 0.35 mmol) in dichloronethane%%g m.)
were sequentially 5 added DI PEA (106teiney QucksyNenip003294Wo
whergingtee alsWthentioppllysnbgiutebwitsan arykgnd 0. 15 mmol ) and

the reaction was stirred for 12 hrs at room

tenperature. Water and ethyl acetate were added, the
Rorjani ¢ | ayer was separated, washed with 10 %citric

aci d1) rpgenss NaHCO3 and brine, dried over MgSO4 and

conc e nder reduced pressure. Purification by
> flaéﬁqg%%éﬁgwggraphy provided 7-1b as a white solid.
10 Step b) A 4 N solution of HCl in 1,4-dioxane (1
0 G 01 nmol) at nom
li@éﬁ%ﬁﬁ@%ﬂ%@@%ﬁgQ\Fégérgsa(d&%nﬁua%é stirred for 2 h and
"t fhen concentrated in vacuum Trituration with diethyl
et her provided conpound 14-2HCI as a white solid, M
o (miz) 15(M+2)/2=546.5. 8. Synthesis of conpound 23
10 Agpd 2088 epiisSbi4pCT/ CA2006/ 001721 Attorney Docket No.
L80003294W) Step a) 58-la Internediate 1-2d (250

Q. 78muol 120ngy, 0.78nmol), HBTU (300ny,
Bg'gqgnﬁﬁq'ydefﬁbd%]%%gﬁm 3 mol) were dissolved in
dry DMF (5 nL) under N2 and stirred for 10 mn at
et € ature. Internediate 6-Ib (215 ng, 0.6mol)
nggqgggggaio and the solution was left to stir for 24
15 h at roomtenperature. The contents were added to a
separatory funnel aleng with Et0Ac and washed with
10% ¢citrjc acid Hﬁ%ﬂ\b;hne (2x) and saturated NaHCGO3
(2xy > Jheyet gankc | yeﬁ was col | ected, dried and
BGancemtir aHed arnder @ educed pressure. The product was
purified by flash chromat ography (hexanes/Et0Ac) and
. subsequently treated with 4N HCl in 1, 4-di oxane,
Xvaotl X{ ptededapendentigseleded fiod 15triturati on with diethyl
ethefygrovides 8-la as the M salt. M5 (mz) Ml =
384.3. Step b) Boc-Me-Ala-OH (130 ng, 0.63mmuol ), HOBt
(100 ng, ®.63mmol ), HBTU (240ng, 20 Cl.63mmvl) and
- DI PEA ée , 2.4mmol) were dissolved in dry DMF (5
20 nL) nder ‘N2 and stirred for 10 nin at RT. 8-1b (200
' ng, 0.48@mml) was then added and the sol ution was
| eft to/ﬂLiLEQOr 24 h at RT. The contents were then
'addeq&to aOseparatory funnel along w th EEt0Ac and
washed with 10%citric acid (2x), brine (2x) and
sat ur at.ed HCO3 (2x). The organic |ayer was
col | ectegy” dr+ed and concentrated under reduced
presBureH The product 25 8-1b was purified by flash
chromat ogr aphy (hexanes/Et0Ac). M5 (mz) Mt1=569. 4
Step c) WD 2007/ 048224PCT/ CA2006/ 001721 Attorney
Lm&%eiedﬂ@m L80003294W) Conpound 23.2HC | nternedi ate
25 8- | by CCQopmbikyfL, 123mmol ), Cud (20 ng, 0.185mml) and
tetéﬁneth et hyl enedi am ne (27pL, 0.185mmmol) were -
di s$3rv n dry acetone (3nL) and 5 stirred at RT
unde) —biphétat nosphere for 72 h. Et0Ac was added and

the s ure wa ed to a separatory funnel. The
_m xt4lTr2e§h@s mé%h%ﬁ%b?% 10%citric acid (2x), brine
(2x) and saturated NaHCO3 (2x). The organic | ayer was
col l ected, dried and concen fated under reduced
pressure. The product was purified by flash

chr omat ogr aphy (hexanes/ THF). The resulting product
was stirred wwth 4N HCl in 1,4-dioxane for 2 hrs. 10
Vol atil es were renpoved under reducted pressure and
the residue triturated with diethyl ether to provide
conpound 23 as its bis-HC salt. M5 (mz) M+1=935. 1.
9. Synthesis of conpound 25 WD



To a solution of 23.2HCI (100 ng, 0.1 mml) in.
anhydrous MeOH (10 nL) and stirred under N2 was added
10% Pd/ C (500 ng). The reaction m xture was purged

with h drogen and stirred for 16 hr under at '
Wﬁ’ﬂé’%‘ﬁ? of hydrogen. The nixture was then ﬁ‘?‘%ﬁ“&ﬁﬂn
through celite and the filtrate was concentrated in

vacuo to provide conpound 25.2HCI astanexifiopkst Ne|BRgo3294wo
VS (Tn-EH-Awherg48HE, 10. Synt hesis of conpound 41 WO

2007440 iz,ﬂﬁgp,&@agog/ 001721 Attorney Docket No.

L80003294W) X1=Boc, X2Clpz a) | 10-b X1=Boc,
X2A- 1) ~Cr6s @t OfeCed@kyl: conpound 41 . 2HC  Step a) To
a solution of 10-a (4.90 g, 6.15 mml) i n anhydrous

Qdst |%(‘;LZO F%Q) and stirr N2 was added 10%
l\%/ are paeh indep Ceﬁg%ny i‘ture was purged with
H2 and stirred for 3 hr, then filtered thr.ough

Q%%'d’ éeiﬂr} irfdﬁé%ﬁo%ﬁy%%&é &anRpentrated in vacuo to

pr ovi as a white solid. M5 (nlz)
I\/H-l 662.4. Step b) 10 A solution of 10-b (200 nyg,
0.30 mmol) in dichlorongthane, cooled to 0 C, were

sequentially added Et 3 (84 pl, 0.60 nmol) and oxal yl
chloride (13 pl, .0. ). T e_reaction then
stiFr,edfor 4*rtha omte ture *

d-et hyl re added, the orgag ayer was

s-oarated mas ed mnth brin dried over anh drous
" ceiT are dﬁﬁo
A on by SI|I gel 15 chriqmt ogr aphy i ng

with a hexane/t ahydr of uran geadi ent provided t'he
expected c:onp 10-c as a @ solid. Step c) 4N
HCl in 1,4-dio (Sm)wa adeled to 10-c (95 nmg,

Al

807 mol ) ang,t esolutl , s 20 sti@red for 2 hrs
aﬁ/roomterrp@rature Vol atl es vvere r@néi)ved under

Ny ¢ .-o At 294W)
ll'the res P strlt W|th ethe
10 provi de™~s®npound 41 asg |ts bi s- salt 2)

(Mr2)/2=589.4. R sentatlve conpounds of_the
present inventio re prepared by sinple
nDdificauion of t e above procedures and are

il Oed in le 1. Attqrney DocketyNo
4V\D BL 1 Conpoynd Structy re (I\/Hr2)/2
FAp OO0
Y(\F ‘ ﬁ,) - . 02$/©/
,-&K/N\/\© "{’N\/\© , 1,]_/N
' , and \/\©

15 " 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 indebendent BIR binding
domains.
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wherein n, R', RZ, R'®, R? A, A',Q, Q', B, B!, and BG as defined herein, and the dotted
line represents a hypothetical dividing line for comparing the substituents associated with
M1 and M2,

In one subset of compounds of Formula 2, M1 is the same as M2.

In an alternative subset of compounds of Formula 2, M1 is different from M2.

In still another subset, B is the same as B'.

in still another subset B is different from B'.

One skilled in the art will recognize that when M1 and M2 are the same, the R', R?, R*, R®,

RS, R, RE, R, R, R", R">, R™, m, p, Y, A, Q, and B substituents in M1 have the same

meaning as the R™™®, R?°, R*, R®, R%, R”, R®, R%, R™®, R", R, R™, m, p, Y, A", Q', and B'
substituents repesctively in M2. When M1 and M2 are different, at least one R', R?, R'"™,
R® R% R% RS, R, R, R% R, R",R¥ R" m,p,Y, A A" Q Q' B, and B substituent is
different in either of M1 or M2.

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,
Rsoo' Reoo, RmnY Rsoo, Rsoo, R1ooo' Rﬂou, R‘lsoof Rwoo, mi’ p1, y! ’ A’, Q‘ and B’ respectively.
In the case where M1 and M2 are the same, the R', R2, R*, R®, R, R”, R®, R%, R, R,
R R™ m,p,Y, A Q, and B substituents in M1 have the same meanings as R'®, R*,
Fi'm, Rsoo’ Rsao’ Rmo, Raop, Reno, Rwoo' R1100, R13°°. Rmo’ m1, p1, Y! ’ A1, Q'and B' .
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respectively in M2. In the case where M1 and M2 are different, at least one of the

aforesaid substituents is different.

If any variable, such as R®, R%, R™®, R" and the like, occurs more than one time in any
donstituent structure, the definition of the variable at each occurrence is independent at
every other occurrence. If a substituent is itself substituted with one or more substituents,
it is to be understood that that the one or more substituents may be attached to the same
carbon atom or different carbon atoms. Combinations of substituents and variables
defined herein are allowed only if they produce chemically stable compounds.

One skilled in the art will understand that substitution patterns and substituents on
compounds of the bresent invention may be selected to provide,compbunds that are
chemically stabie and can be readily synthesized using the chemistry set forth in the
examples and chemistry techniques well known in the art using readily available starting

materials.

It is to be understood that many substituents or groups described herein have functional
group equivalents, which means that the group or substituent may be replaced by another
group or substituent that has similar electronic, hybridization or bonding properties.

Definitions
Unless otherwise specified, the foliowing definitions apply:

The singular forms “a”, “an” and “the” include corresponding plural references unless the

caontext clearly dictates otherwise.

- As used herein, the term “comprising” is intended to mean that the list of elements

following the word “comprising” are required or mandatory but that other elements are
optional and may or may not 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.



10

15

20

25

30

35

ONHO, HN? a a Att orney Docket No
L80003294W) Conpound Structure 4 110\ NHHN O O
HN \ 568. 4 0 -

WO 2007/048224 PCT/CA2006/601721

' Attorney Docket No. L80003294_WO
As used herein, the term “alkyl” is intended to include both branched and straight chain

Saturated aliphatic hydracarbon groups having the specified number of carbon atoms, for

example, C,-Cy as in C+-Cyp alkyl is defined as including groups having 1,2 .,3,4,5 .6, 7,

8, 9 or 10 carbons in a linear or branched arrangement, and C-Cg as in C-Cs - alkyl is

. defined as including groups having 1, 2, 3, 4, 5 or 6 carbons in a linear or branched

arrangén‘fent. and C;-C, as in C;-C, alkyl is defined as including groups having 1,2, 3, or .
4 carbons in a li-near or branched arrangement. Examples of Cy-Ce-alkyl and C4-C,4 alkyt
as defined above include, but are not limited 1o, methyi, ethyl, n-propyl, ~propyl, n-butyl, t-
butyl, i-butyl, pentyt and hexyl.

As used herein, the term, “alkenyl” is intended to mean unsaturated straight or branched
chain hydrocarbon groups having the specified number of carbon atoms therein, and in
which at least two of the carbon atoms are bonded to each other by a double bond, and
having either E or Z regeochemistry and combinations thereof. For example, C-C; as in
C.-C¢ alkeny! is defined as including groups having 1, 2, 3, 4, 5, or 6 carbons in a linear or
branched arrangement, at least two of the carbon atoms being bonded together by a
double bond. Examples of C--Cs alkenyl include ethenyl (vinyl), 1-propenyl, 2-propenyt, 1-
butenyl and the like.

As used herein, the term “alkynyl” is intended to mean unsaturated, straight chain
hydrocarbon-grdups having the specified number of carbon atoms therein and in which at
least two carbon atoms are bonded together by a triple bond. For example C,-Cq és in Co-
C, alkynyl is defined as including groups having 2, 3, or 4 carbon atoms in a chain, at least
two of the carbon atoms being bonded together by a triple bond. Examples of such
alynyls include ethynyl, 1-propynyl, Z-propynyl and the like.

As used herein, the term “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 Cy-C; cycloalkyl is defined as including groups having 3,4,5,6, or 7 carbons in a
rnonocyclic arrangement. Examples of Cs-Cy‘cycloaIkyI as defined above include, but are
riot limited fo, cyclopropyl, cyclobutyl, cyciopentyl, cyciohexyl and cyclcheptyl.

As used herein, the term “cydoalkeny[" is intended‘ to mean a monocyclic saturated
aliphatic hydrocarbon group having the specified number of carbon atoms therein, for

example, C3-C; as in C3-C; cycloalkenyl is defined as including groups having 3,4,5,6, or 7
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carbons in a monocydlic arrangement. Examples of C3-C; cycloalkeny! as defined above

include, but are not limited to, cyclopentenyl, and cyciohexenyl.

As used herein, the term “haio” or “halogen” is intended to mean fluorine, chlorine,

bromine and iodine.

As used herein, the ferm “héloa]kyl" is intended to mean an alkyl as defined above, in -
which each hydrogen atom may be successively replaced by a halogen atom. Examples
of haloalkyls include, but are not limited to, CH,F, CHF; and CFs.

-As used herein, the term "aryl", either alone or in combination with another radical, means

a carﬁocy_clic aromatic monocyclic group containing 6 carbon atoms which may be further
fused to a second 5- or 6-membered carbocyclic group which may be aromatic, saturated
or unsaturated. Aryl includes, but is not limited to, phenyl, indanyl, 1-naphthyt, 2-naphthyl
and tetrahydronaphthy!. The fused aryls may be connected to another group either at a '
suitable position on the cycloalkyl ring or the aromatic ring. For example:

-0

Arrowed lines drawn from: the ring system indicate that the bond may be attached to any

g

of the suitabie ring atomns.

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

AT

example:
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As used herein, the term “heteroaryl” is intended to mean a monocyclic; or bicyclic ring

system of up to ten atoms, wherein at least one ring is aromatic, and contains from 1 to 4
hetero atoms selected from the group consisting of O, N, and 8. The heteroaryl
substituent may be attached either via a ring carbon atom or one of the heteroatoms.
Examples of heteroaryl groups include, but are not limited to thienyl, benzimidazolyi,
benzo[b]thieny!, furyl, benzofuranyl, pyranyl, isobenzofuranyl, chromenyl, xanthenyl, 2H-
pyrrolyl, pyrroiyi, imidazotyl, pyrazolyl, pyridyl, pyrazinyl, pyrimidinyl, pyridazinyl,
indolizinyl, isoindolyl, 3H-indolyl, indolyl, indazolyi, purinyl, 4H-quinolizinyi, isoquinolyl,
quinolyl, phthalazinyl, napthyridinyl, quinoxalinyl, quinazolinyl, cinnolinyt, pteridinyl,
isothiazolyl, isochromanyi, chromanyl, isoxazolyl, furazanyl, indoliny!, isoindolinyl,

o) oOH_
L
HO,C.J

3,

fiuoroscene derivatives such as: Hy,

thiazolo[4,5-b]-pyridine, and

As used herein, the term “heterocycle”, “heterocyclic” or “heterocyclyl” is intended to mean
a 5, 8, or 7 membered non-aromatic ring system containing from 1 to 4 hetercatoms
selected from the group consisting of O, N and S. Examples of heterocycles include, but

are not limited to pyrrolidiny, tetrahydrofuranyi, piperidyl, pyrrolinyl, piperazinyl,
]

H
H
HN.NH

imidazolidinyt, morpholinyl, imidazolinyl, pyrazolidinyl, pyrazolinyi, and o ,

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 ita
heterocycle, an aryl or any other cycle defined herein. Examples of such heterobicycies
include, but are not limited to, coumarin, benzo[d][1,3]ldicxole, 2,3-
dihydrobenzo[b]{1,4]dioxine and 3,4-dihydro-2H-benzo[b]{1,4]dioepine.

Examples of
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O/p
wherein G is a 5, 6 or 7 membered ring Wthh optionally incorporates one or more
heteroatoms selected from S, NorO and pis 1 or 2, and is optionally substituted with one

or more R substituents, include, but are not limited to:

o
e Hon T
R12Jing‘H ‘E, \N \J) \“\_u i \\_AJZ

As used herein, the term “heteroatom” is intended fo mean O, S or N.

As used herein, the term “detectable label” is intended to mean é group that may be linked
to a compound of the present invention fo produce a probe or o an IAP BIR domain, such
that when the probe is associated with the BIR domain, the label allows either direct or
indirect recognitibn 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

aftached.

As used herein, the term “probe” is intended to mean a compound of Formuia | 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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As used herein, the term “optionally substituted with one or more substituents” or its

equivalent term “optionaliy substituted with at least one substituent” is intended to mean
that the subsequently described event of circumsiances may or may not occur, and that
the description includes instances where the event or circumstance occurs and instances
in which it does not. The déﬁnition is intended to mean from zero to five substituents.

I the substituents themselves are incompatible with the synthetic methods of the present
invention, the substituent may be protected with a suitable protecting group (PG} that is
stable to the reaction conditions used in these methods. The protecting group may be
removed at a suitable point in the reaction sequence of the method to provide a desired
intermediate or target compound. Suitable protecting groups and the methods for
protecting and de-protecting different substituents using such suitable protecting groups
are well known to those skilled in the art; examples of which may be found in T. Greene
and P. Wuts, Protecting Groups in Chemical Synthesis (3" ed.), John Wiley & Sons, NY
{1999), which is incorporated herein by reference in its entirety. Examples of protecting
groups used mrdughout include, but are not limited to Fmoc, Bn, Boc, CBz and COCF;. In
some instances, a substituent may be specifically selected to be reactive under the
reaction conditions used in the methods of this invention. Under these circumstances, the
reaction conditions convert the selected substituent into another substituent that is either

‘useful in an intermediate compound in the methods of this invention ar is a desired

substituent in a target compound.-

Abbreviations for a-amino acids used throughout are as follows:

Amino acid ]~ Abbreviation
o~-Amino butyric acid ~AbU |
Alanine Ala
Arginine Arg

Aspértic acid 7 Asp
Asparagine Asn

Cysteine Cys
Glutamic acid Glu
Glutamine Gin
Glycine Gly

59



10

15

20

Structure 100\ N\HO HNO 4 g HNO) 575.4 11
N O O NH HN \ tONH b, 11 a \

‘WO 2007/048224 PCT/CA2006/001721

Attorney Docket No. L80003294WO

Amino acid Abbreviation
Isoleucine ile
Histidine : His
Leucine Leu
Lysine Lys
Methionine Mat
Phenylalanine Phe
Proline Pro
Serine Ser
Threonine . Thr
Tryptoj:)han , Tfp ,
Tyrosine Tyr
Valine , Val

As used herein, the term “residue” when refeming to a~amino acids is intended to mean
a radical derived from the corresponding a-amino acid by eliminating the hydroxylpf the

carboxy group and one hydrogen of the a-amino group. For example, the terms Gin, Ala,

- Gly, lie, Arg, Asp, Phe, Ser, Leu, Cys, Asn, and Tyr represent the residues of L-glutamine,

L-alanine, glycine, L-isoleucine, L-arginine, L-aspartic acid, L-phenylalanine, L-serine, L-
leucine, L-cysteine, L-asparagine, and L-tyrosine, respectively.

As used herein, the term"“subject" is intended to mean humans and non-human mammals
such as primates, cats, dogs, swine, catile, sheep, goats, horses, rabbits, rats, mice and
the like.

As used herein, the term “prodrug” is infended to mean a comp_ound that may be
converted under physiological conditions or by solvolysis to a biologically active
compound of the present invention. Thus, the term "prodrug” refers to a precursor of a
compound of the invention that is pharmaceutically acceptable. A prodrug may be
inactive or display limited activity when administered to a subject in need thereof, but is
converted in vivo fo an active cdmpound of the present invention. Typically, prodn;lgs 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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Elundgard H., Design of Prodrugs {1985), pp 7-9, 21-24 {Elsevier, Amsterdam). The

definition of prodrug includes any covalently bonded carriers which release the active
compound of the invention in vivo when such prodrug is administered to a subject.
Prodrugs of a compound of the present invention may be prepared by modifying functional

| groups present in the compound of the invention in such a way that the modifications are

cleaved, either in routine manipuiatioh or in vivo, to a parent compound of the invention.

As used herein, the term "pharmaceutically acceptable carrier, diluent or excipient” is
intended to mean, without limitation, any adjuvant, carrier, excipient, glidant, sweetening
agent, diluent, preservative, dye/colorant, flavor enhancer, surfactant, wetting agent,
dispersing agent, suspending agent, stabilizer, isotonic agent, solvent, emulsifier, or
encapsulating agent, such as a liposome, cyclodextrins, encapsulating polymeric delivery
systems or polyethyleneglycol matrix, which is acceptable for use in the subject,

preferabiy humans.

As used herein, the term "pharmaceutically acceptable salt" is intended to mean both acid

and base addition salts.

As used herein, the term "pharmaceutically acceptable acid addition salt" is intended to
rmean those salts which retain the biological effectiveness and properties of the free
bases, which are not bioclogically or otherwise undesirable, and which are formed with -
inorganic acids such as hydrochloric acid, hydrobromic acid, sulfuric acid, nitric acid,
phosphoric acid and the like, and organic acids such as acetic acid, trifluoroacetic acid,
propionic acid, glycolic acid, pyruvic acid, oxalic acid, maleic acid, malonic acid, succinic
acid, fumaric acid, tartaric acid, citric acid, benzoic acid, cinnamic acid, mandelic acid,
methanesulfonic écid, ethanesulfonic acid, p-toluenesulfonic acid, salicylic acid, and the
fike.

As used herein, the term "pharmaceutically acceptable base addition salt” is intended to
mean those salts which retain the biological effectiveness and properties of the free acids,
which are not biologically or otherwise undesirable. These salts are prepared from
addition of an inorganic base or an organic base to thé free acid. Salts derived from
inorganic bases include, but are not limited to, the sodium, potassium, lithium, ammonium,
calciumn, magnesium, iron, zing, copper, manganese, aluminum salts and the like. Salts

derived from organic bases include, but are not limited fo, saits of primary, secondary, and
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tertiary amines, substituted amines including naturally occurring substituted amines, cyclic

amines and basic ion exchange resins, such as isopropylamine, trimethylamine,
diethylamine, triethylamine, tripropylamine, ethanolamine, 2-dimethylaminoethanol, 2-
diethyléminoethanoi, dicyclohexylamine, lysine, arginine, histidine, caffeine, procaine,
hydrabamiﬁe, choline, betaine, ethylenediamine, glucosamine, methylglucamine,
theobromine, purines, piperazine, piperidine, N-ethylpiperidine, polyamine resins and the

like.

As used herein, the term “BIR domain binding” is intended to mean the action ofa
compound of the present invention upon an |AP BIR domain, which blocks or diminishes

- the binding of IAPs to BIR binding profeins or is involved in displacing BIR binding proteins
- from an 1AP. Examples of BIR binding proteins include, but are not limited to, caspases
~ and mitochondrially derived BIR binding proteins such as Smac, Omi/WTR2A and the like.

As used herein, the term “insufficient apoptosis” is intended to mean a state wherein a
disease is caused or continues because cells deleterious to the subject have not
apoptosed. This includes, but is not limited to, cancer cells that survive in- a subjedt
without tz;eafment, cancer cells that survive in a subject during or following anti-cancer
treatmen{, or immune cells whose action is deleterious to the subject, and includes,

neutrophils, monocytes and auto-reactive T-cells.

As used here'i“n, the term “therapeutically effective amount” is intended to mean an amount

| of a compound of Formula | which, when administered to a subject is sufficient fo effect

treatment for a disease-state associated with insufficient apoptosis. The amount of the
compound of Formula | will vary depending on the compound, the condition and its
severity, and the age of the subject to be treated, but can be determined routinely by one

~of ordinary skill in the art having regard to his own knowledge and to this disclosure.

As used herein, the term “treating” or "treatment” is iniended to mean treatment of a
disease-state associated with insufficient apoptosis, as disclosed herein, in a subject, and
includes: (i) preventing a disease or condition associated with insufficient apoptosis from
accurring in a subject, in particular, when such mammal is predisposed to the disease or
condition but has not yet been diagnosed as having it; (i) inhibiting a disease or condition

- associated with insufficient époptosis, i.e., amresting its development; or (jii) relieving a
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disease or condition associated with insufficient apoptosis, i.e., causing regression of the

condition.

As used herein, the term “treating cancer” is intended to mean the administration of a
pharmaceutical composition of the present invention to a subject, preferably a human,
which is afflicted with cancer to cause an aiteviaﬁon of the cancer by killing, inhibiting the
growth, or inhibiting the metastasis of the cancer cells.

As used herein, the term “preventing disease” is intended to mean, in the case of cancer,
the post-surgical, post-chemotherapy or post-radiotherapy administrat_ion of a
pharmaceutical composition of the present invention to a subject, preferably a human,
which was afflicted with cancer to prevent the regrowth of the cancer by killing, inhibiting

_the growth, or inhibiting the metastasis of any remaining cancer cells. Also included in
this definition is the prevention of prosurvival conditions that lead to diseases such as

asthma, MS and the like.

As used herein, the term "synergistic effecf" is intended to mean that the effect achieved
with the combination of the compounds of the present invention and either the
chemotherapeutic agents or death receptor agonisié of the invention is greater than the
effect which is obtained with only one of fhe compounds, agents or agonists, or
advantageously the effect which is obtained with the combination of the above
compounds, agents or agonists is greater than the addition of the effects obtained with
each of the compounds, agents or agonists used separately. Such synergy enables
smaller doses to be given.

As used herein, the term "apoptosis” or “programmed cell death” is inténded to mean the
regutated process of cell death wherein a dying cell dispiays a set of well-characterized
biochemical halimarks that include cell membrane blebbing, cell soma shrinkage, '
chromatin condensation, and DNA laddering, as well as any caspase-mediated cefl death.

As used herein, the ferm "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)ssCys. Typically, the amino acid sequence

of the consensus sequence is: Xaa1-Xaa1-Xaa1-Arg-Leu-Xaa1-Thr-Phe-Xaai-Xaa1-Trp -
63



10

15

20

25

i1k r=2 ‘534.5 20 FF\ NHC-'" ONHN. c-NH
0o--"\2\c-INr) rNHCC OO0 ,NH\ F---7 FF . r=3 541.4
Attorney Docket No. L80003294W) Conpound Structure

“%%M%2§483 21 F F \0 NHO-61 HNf--NH 02- 7—111341[}]('3}12%})6!001721

Attorney Docket No. L80003294W0O
Pro-Xaa2-Xaa1-Xaa1-Xaa2-Xaa2-Xaal-Xaal-Xaa1-Xaal-Leu-Ala-Xaat-Ala-Gly-Phe-Tyr-

Tyr-Xaa1-Gly-Xaa1-Xaa1-Asp-Xaa1-Val-Xaa1-Cys-Phe-Xaa1-Cys-Xaa1-Xaa1-Xaa1l-
Xaa1-Xaal-Xaal-Trp-Xaat-Xaal-Xaa1-Asp-Xaa1-Xaa1-Xaa1-Xaal-Xaal-His-Xaa- 1- -
Xaa1-Xaa1-Xaa1-Pro-Xaa1-Cys-Xaa1-Phe-Val, wherein Xaa1 is any amino acid and
Xaa2 is any amino acid or is absent. Preferably the sequence is substantially identical to
one of the BIR domain sequences provided fof XIAP, HIAP1, or HIAP2 herein.

The BIR domain residues are listed below (see Genome Biology (2001) 1-10):

XIAP HIAP-1 HIAP-2
BIR1 21-93 41-113 24-96
BIRZ 159-230 179-250 164-235
BIR3 258-330 264-336 ~ 250-322
Seq. # PO8170 XP-006266 | XP-006267

As used hersin, the term "ring zinc finger” or "RZF" is intended to mean a domain having
the amino acid sequence of the consensus sequence: Glu-Xaa1-Xaal-Xaa1-Xaat-Xaa1-
Xaa- 1-Xaa2-Xaa1-Xaat-Xaa1-Cys-Lys-Xaa3-Cys-Met-Xaa1-Xaa1-Xaa1-Xaal-Xaal-
Xaa3-X- aa1-Phe-Xaa1 -Pro-Cys-Gly-His-Xaa1-Xaa1-Xaa1-Cys-Xaa1-Xaa1-Cys-Ala-
Xaa1-Xaa- 1-Xaa1-Xaa1-Xaa1-Cys-Pro-Xaa1-Cys, wherein Xaa1 is any amino acid, Xaa2
is Glu or Asp, and Xaa3 is Val or lle.

As used herein, the term “IAP” is intended to mean a polypeptide or protein, or fragment
thereof, encoded by an IAP gene. Examples of IAPs include, but are not limited to human
or mouse NAIP (Birc 1), HIAP-1 (clAF2, Birc 3}, HIAP-2 (clAP1, Birc 2), XIAP (Birc 4},
survivin (Birc 5), livin {(ML-1AP, Birc 7), ILP-2 (Birc 8) and Apoilon/BRUCE (Birc 6) (sée for
exampie US Patent Numbers 6,107,041; 6,133,437, 6,156,535; 6,541,457; 6,656,704;
6,689,562; Deveraux and Reed, Genes Dev. 13, 239-252, 1999; Kasof and Gomes, J.
Biol. Chem., 276, 3238-3246, 2001; Vucic et al., Curr. Biol. 10, 1359-1366, 2000; Ashab et
al. FEBS lLett., 495, 56-60, 2001, the contents of which are hereby incorporated by
reference). |

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 modutating (inhibiting or
enhancing) apoptosis in a cell or tissue. The IAP gene is a gene having about 50% or
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greater nucleotide sequence identity to at least one of human or mouse NAIP (Birc 1),

HIAP-1 {clAP2, Birc 3), HIAP-2 (clAP1, Birc 2), XIAP (Birc 4}, survivin (Birc 5}, livin (ML-

AP, Birc 7), ILP-2 (Birc 8) and Apollon/BRUCE (Birc 6). The region of sequence over
- which identity is measured is a region encoding at least one BIR domain and a ring zinc

finger domain. Mammalian {AP genes include nucleotide sequences isolated from any

mammalian source.

As used herein, the term "ICs," is intended to mean an amount, concentration or dosage
of a particular compound of the present invention that achieves a 50% inhibition of a
maximal response, such as displacement of maximal filuorescent probe binding in an

assay that measures such response.

As used herein, the term “ECs” is intended to mean an amount, concentration or dosage
of a particular compound of the present invention that achieves a 50% inhibition of cell

survival.

As used herein, the term "modulate” or “modulating” is intended to mean the treatment,
prevention, suppression, enhancement or induction of a function or condition using the
compounds of the present invention. For example, the compounds of the present
invention can modulate IAP function in a subject, théreby enhancing apoptosis by
significantly reducing, or essentially eliminating the interaction of activated apoptotic
proteins, such as caspase-3, 7 and 9, with the BIR domains of mammalian IAPs or by
inducing the loss of IAP protein ina cell.

As used herein, the term "enhancing apoptosis” is intended to mean increasing the
rumber of cells that apoptose in a given cell population either in vitro or in vivo. Examples
of cell populations include, but are not limited to, ovarian cancer cells, colon cancer cells,
breast cancer cells, lung cancer cells, pancreatic cancer cells, or T cells and the like. It _
will be appreciated that the degree of apoptosis enhancement provided by an apoptosis-
enhancing compound of the present invention in a given assay will vary, but that one
skilled in the art can determine the statisticaliy'signiﬁcant change in the level of apoptosis
that identifies a compound that enhances apoptosis otherwise limited by an IAP,
Preferably "enhancing apoptosis™ means that the increase in the number of cells
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undergomg apoptos:s is at least 25%, more preferab!y the increase is 50%, and most

-preferably the increase is at least one-fold. Preferably the sample monitored is a sample
of cells that normally undergo insufficient apoptosis (i.e., cancer cells). Methods for
detecting the changes in the level of apoptosis (i.e., enhancement or reduction) are
described in the Examples and include methods that quantitate the fragmentation of DNA,
methods that quantitate the translocation phosphatoylserine from the cytoplasmic to the
extracellular side of the membrane, determination of activation of the caspases and
methods qdantitéte the release of cytochrome C and the apoptosis inhibitory factor into

the cytoplasm by mitochondria.

As used herein, the term "proliferative disease” or “proliferative disorder” is intended to
mean a disease that is caused by or results in inappropriately high levels of cell division,
inappropriately low levels of apoptosis, or both. For example, cancers suéh as lymphoma,
leukemia, melanoma, ovarian cancer, breast cancer, pancreatic cancer, and lung cancer,

-and autoimmune disoders are all exampies of proliferative diseases.

As used herein, the term "death receptor agonist” is intended to mean an agent capable of
stimulating by direct or indirect cq_ntact the pro apoptotic response mediated by the death-
receptors. For example, an agonist TRAIL receptor Antibody would bind fo TRAIL receptor

~ (8) and frigger an apoptotic response. On the other hand, other agent such as interferon-a

could trigger the release of endogeneous TRAIL and/or up regulate the TRAIL receptors in
such a way that the cell pro-apoptotic response is amplified.

The compounds of the present invention, or their pharmaceutically acceptable salts may
“Gontain one or more asymmeitric 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 wéll as, their
racemic and optically pure forms. Optically active (+) and (-), (R)- and (8)-, or {D)- and (L)
isomers may be prepared using chiral synthons or chiral reagents, or resolved using
.conventional techniques, such as reyefse 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 diasterecisomeric salts which

may then be separated by crystallization, gas-liquid or liquid chromatography, selective
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reaction of one enantiomer wlth an enantiomer specxﬁc reagent. It will also be appreclated

by those skilled in the art that where the desired enantiomer is converted into ancther
chemical entity by a separation technique, an additional step is then required fo form the
desired enantiomeric form. Alternatively specific enantiomers may be synthesized by
asymmetric synthesis using opficaily active reagents, substrates, catalysts, or solvents or
by converting one enantiomer to another by asy_mmetric transformation.

Certain compounds of the present invention may exist in Zwitterionic form and the present
invention includes Zwitterionic forms of these compounds and mixtures thereof.

Utilities

The compounds of the present invention are useful as IAP BIR domain binding
compounds and as such the compounds, compositions and method of the present
invention include application to the celis or subjects afflicted with or having a
prediéposition towards developing a particular disease state, which is characterized by
insufficient apoptosis. Thus, the compounds, compositions and methods of the present
invention are used to treat celiular proliferative diseases/disorders, which include, but are
not limited to, i) cancer, it} autoimmune disease, i) inflammatory disorders, iv) proliferation
induced post rﬁedical procedures, including, but not limited to, surgery, angioplasty, and
the like.

The compounds of the present invention may also be useful in the treatment of diseasss

- in which there is a defect in the ;J‘rogrammed ceii-death or the apoptotic machinery

(TRAIL, FAS, apoptosome), such as multipie sclerosis, asthma, artherosclerosis,
inflammation, autcimmunity and the like.

The treatment involves administration fo a subject in need thereof a compound of the
present invention or a pharmaceutically acceptable salt thereof, or a pharmaceutical
composition comprising a pharmaceutical carrier and a therapeutically effective amount of
‘a compound of the present invention, or a pharmaceuticaily acceptable salt thereof.

tn 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 fimited to the following:
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Tissue

Example

Adrenal gland

“neuroblastoma

Bone

osteogenic sarcoma {osteosarcoma), fibrosarcoma, malignant
fibrotis histiocyioma, chondrosarcoma, Ewing's sarcoma,
maligﬁant lymphbma (reticulum cell sarcoma), multiple
myeloma, malignant giant cell tumor chordoma,
osteochronfroma {osteocartilaginous exostoses), benign
chondroma, chondroblastoma, chondromyxofibroma, osteoid
osteoma and giant cell tumors

Cardiac

sarcoma (angiosarcoma, fibrosarcoma, rhabdomyosarcoma,
liposarcoma), myxoma, rhabdomyoma, fibrama, lipoma and
teratoma

Gastrointestinal

esophagus (squamous cell carcinoma, adenocarcinoma,

| teiomyosarcoma, lymphoma), stomach (carcinoma, lymphoma,

feiomyosarcoma), pancreas (ductal adenocarcinoma,
insulinoma, glucagonoma, gastrinoma, carcinoid tumors,
vipoma), small bowel (adénocarcinoma, lymphoma, carcinoid
tumors, Karposi's sarcoma, leiomyoma, hemangioma, lipoma,
neurofibroma, fibroma), large bowel (adenocarcinoma, tubular

adenoma, villous adenoma, hamartoma, leiomyoma})

Genitourinary |
tract

kidney (adehocarcinoma. Wilm's tumor [nephroblastoma],
lymphoma, leukemia), bladder and urethra (squamous cell
carcinoma, transitional ceif carcinoma, adenocarcinoma),
prostate (adenocarcinoma, sarcoma}, testis (seminoma,
teratoma, embryonal carcinoma, teratocarcinoma,
choriocarcinoma, sarcoma, interstitial cell carcinoma, fibroma,
fibroadenoma, adenomatoid tumors, Iilpoma)

Gynecological

uterus (endometrial carcinoma), cervix (cervical carcinoma,
pre-tumor cervical dysplasia), ovaries (ovarian carcinoma
[serous cystadenocarcinoma, mucinous cystadenocarcinoma,
unclassified carcinoma}, granulosa-thecal cell tumors, Sertoli-
Leydig cell tumors, dysgerminoma, malignant teratoma), vuiva
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Tissue

- Example

{squamous cell carcinbma, intraepithelial carcinoma,
adenocarcinoma, fibrosarcoma, melanoma), vagina (clear cell
carcinoma, squamous cell carcinoma, botryoid sarcoma
{embryonal rhabdomyosarcoma), fallopian tubes {carcinoma)

Hematologic

blood (myeioid leukemia [acute and chronic], acute
lymphobiastic leukemia, chronic lymphocytic leukemia,
myeloproliferative diseases, multiple myeloma, myelodysplastic
syndrome), Hodgkin's disease, non-Hodgkin's lymphoma
[malignant tymphoma}

Liver

hepatoma {hepatocellular carcinoma), cholangiocarcinoma,
hepatoblastoma, angiosarcoma, hepatocellular adenoma, -
hemangioma

Lung

bronchogenic carcinoma (squamous cell, undifferentiated small
cell, undifferentiated large cell, adenocarcinoma}, alveolar
{bronchiolar) carcinoma, bronchial adenoma, sarcoma,
lymphoma, chondromatous hamartoma, mesothelioma

Nervous system

skull (osteoma, hemangioma, granuloma, xanthoma, osteitis
deformans), meninges (meningioma, meningiosarcoma, ‘
gliomatosis), brain (asfrocytoma, medulloblastoma, glioma,
ependymoma, germinoma [pinealomal, glioblastoma multiform,
oligodendroglioma, schwannoma, retinoblastoma, congenital
tumors), spinal cord neurofibroma, meningioma, glioma,
sarcoma)

Skin

malignant melanoma, basal cell carcinoma, squamous cell
carcinoma, Karposi's sarcoma, moles dysplastic nevi, fipoma,
angioma, dermatofibroma, keloids

The compounds of the present inventibn, or their pharmaceutically acceptable salts or

their prodrugs, may be administered in pure form or in an appropriate pharmaceutical

composition, and can be carried out via any of the accepted modes of Galenic

pharmaceutical practice.
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The pharmaceutical compositions of the present invention can be prepared by admixing a

compound of the present invention with an appropriate pharmaceutically acceptable
carrier, diluent or excipient, and may be formulated into preparations in solid, semi-solid,
liguid or gaseous forms, such as tablets, capsules, powders, granules, ointments,

- solutions, suppositories, injections, inhalants, gels, microspheres, and aerosols. Typical

routes of administering such pharmaceutical compositions include, without limitation, oral,
topical, transdermal, inhalation, parenteral (subcutaneous injections, intravenous,
intramuscular, intrasternal injection or infusion techniques), sublingual, ocular, rectal,
vaginal, and infranasal. Pharmaceutical compositions of the present invention are
formulated so as to allow the active ingrediénts contained therein fo beé bioavailable upon
administration of the composition to a subject. Compaositions that will be administered o a
subject or patient take the form of one or more dosage units, where for example, a tablet
may‘be a single dosage unit, and a container of a compound of the present invention in
aerosol form may hold a plurality of dosage units. Actual methods of preparing such
dbsage forms are known, or will be apparent, to those skilled in this art; for example, see '
‘emington’s Pharmaceutical Sciences, 18th Ed., {Mack Publishing Company, Easton,
Pa., 1990). The composition to be administered will, in any event, contain a therapeutically
effective amount of a compound of the present invention, or a pharmaceutically

: aciceptabie salt thereof, for treatment of a disease-state as described above.

A pharmaceutical composition of the present invention niay be in the form of a solid or
liquid. In one aspect, the carrier(s) are particulate, so that the compositions are, for
example, in tablet or powder form. The carrier{s) may be liquid, with the compositions

-being, for example, an oral syrup, injectable liquid or an aerosol, which is useful in, for

example inhalatory administration.

For oral administration, the pharmaceutical composition is preferably in either solid or
liquid form, where semi-solid, semi-liquid, suspension and gel forms are inciuded within
the forms considered herein as either solid or liquid.

As a solid composition for oral administration, the pharmaceutical composition may be '
formulated into a powder, granule, compressed tablet, pill, capsule, chewing gum, wafer
or the Iike forrﬁ. 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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gelatin; excipients such as starch, lactose or dextrins, disintegrating agents such as alginic

acid, sodium alginate, Primogel, com starch and the like; lubricants such as magnesium
stearate or Sterotex; glidants such as colloidal silicon dioxide; sweetening agents such as
sucrose or saccharin; a flavoring agent such as peppermint, methyl salicylate or ocrange

flavoring; and a coloring agent.

When the pharmaceutical composition is in the form of a Capsule, e.g., a gelatin capsule, it
may contain, in addition to materials of the above type, a liquid carrier such as

polyethylene glycol or oil such as soybean or vegetable oil.

The pharmaceutical composition may be in the form of a liquid, e.g., an elixir, syrup,
solution, emulsion or suspension. The liquid may be for oral administration or for delivery
by injection, as two examples. When intended for oral administration, preferred
composition contain, in addition to the present compounds, one or more of a sweetening
agent, preservatives, dye/colorant and flavor enhancer. In a composition intended to be
administered by injection, one or more of a surfactant, preservative, wetting agent,
dispersing agent, suspending agent, buffer, stabilizer and isotonic agent may be included.

The liquid pharmaceutical compositions of the present invention,. whether they be
solutions, suspensions or other like form, may include ane or more of the following
adjuvants: sterile diluents such as water for injection, saline solution, preferably
physiclogical saline, Ringéfs solution, isotonic sodium chloride, fixed oils such as
synthetic mono or diglycerides which may serve as the solvent or suspending medium,
polyethyiene glycols, giycerin, propylene glycol or other solvents; antibacterial agents
such as benzyl alcohol or methyl paraben; antioxidants such as ascorblc acid or sodlum

 bisulfite; chelating agents such as ethylenediamine tetraacetic acid; buffers such as

acetates, citrates or phosphates and agents for the adjustment of tonicity such as sodium
chloride or dextrose. The parenteral preparation can be enclosed in ampoules, disposable
syringes or multiple dose vials made of glass or plastic. An injectable pharmaceutical
composition is preferably sterile.

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 leas{ 0.01% of a

compound of the present invention in the composition. When intended for oral
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administration, this amount may be varied to be between 0.1 and about 70% of the weight

“of the composition. For parenteral usage, comhositions and preparations according to the

present invention are prépared so that a parenteral dosage unit contains between 0.01to

1% by weight of the compound of the present invention.

The pharmaceutical compasition of the present invention may be used for topical
administration, in which case the carrier may suitably comprise a solution, emulsion,

“ointment or gel base. The base, for example, may comprise one or more of the following:

petrolaturﬁ, lanolin, polysthylene glycols, bee wax, minerai oil, diluents such as water and
alcohol, and emulsifiers and stabilizers. Thickening agents may be presentin a
pharmaceutical composition for topical administration. If intended for transdermal
administration, the composition may inciude a transdermal patch or iontophoresis device.
Topical formulations may contain a concen_tfatibn of the compound of the present
invention from about 0.1 to about 10% w/v {(weight per unit volume).

The pharmaceuticél cdrﬁposition of the present invention may be used for rectal
administration to treat for example, colon cancer, in the form, e.g., of a suppository, which
will melt in the rectum and reiease the drug. The composition for rectal administration may
contain an oleaginous base as a suitable nonirritating excipient. Such bases include,
without fimitation, lanclin, cocoa butter and polyethylene giycol.

The pharmaceutical composition.of the present invention may include various materials,
which modify the physical form of a solid or liquid dosage unit. For example, the
composition may include materials that form a coating shell around the active ingredients.
The materiais that form the coating shell are typically inert, and may be selected from, for
example, sugar, shellac, and other enteric coating agents. Altemnatively, the active
ingredients may be encased in a gelatin caﬁsuie.

The pharmaceutical composition of the present invention in solid or liquid form may
include an agent that binds to the compound of the present invention and thereby assists
in the delivery of the compound. Suitable agents that may act in this capacity include, but
are not limited to, a monoclonal or polyclonal antibody, a protein or a liposome. '

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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systems ranging from those of colloidal nature to systems consisting of pressurized

packages. Delivery may be by a liquefied or compressed gas or by a suitable pump
system that dispenses the active ingredients. Aerosols of compounds of the present
invention may be delivered in single phase, bi-phasic, or tri-phasic systems in order to
deliver the active ingredient(s). Delivery of the aerosol includes the necessary container,
activators, valves, subcontainers, and the like, which together may form a kit. One skilled
in the art, without undue experimentation may determine preferred aerosols.

The pharmaceutical compositions of the present invention may be prepared by
methodology well known in the pharmaceutical art. For example, a pharmaceutical
éomposition intended to be administered by injection can be prepared by admixing a
compound of the present invention with sterile, distilled water so as to form a solution. A
surfactant may be added to facilitate the formation of a homogeneous solution or
suspension. Surfactants are compounds that non-covalently interact with the compound of
the present invention so as to facilitate dissolution or 'homogeneous suspension of the

“compound in the aqueous delivery system.

The compounds of the present invention, or their pharmaceutically acceptable salts, are
administered in a therapeutically effective amount, which will vary depending upon a
variety of factors including the activity of the specific compound employed; the metabolic
stability ahd length of action of the éompound; the age, body weight, general health, sex,
and diet of the patient; the mode and time of administratioh; the rate of excretion; the drug
combination; the severity of the particular 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 examplé, a compound of the
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present invention and a chemotherapeutic agent, such as taxol (paclitaxel), taxotere,

etoposide, cisplatin, vincristine, vinblastine, and the like, can be administered to the
patient either together in a single dosage composition, or each agent administered in
separate oral dosage formulations or via intfravenous injec’tion. Where separate dosage
formulations are used, the compounds of the present invention and one or more additional
agents can be adfninistered' at essentially the same time, i.e., concurrently, or at
separately staggered fimes, i.e., sequeﬁtiaily; combination therapy is understood to
include all these regimens. In addition, these compounds may synergize with molecules
that may stimulate the death receptor apoptotic pathway through a direct or indirect
maﬁner, as for example, the compounds of the present invention may be used in
combination with soluble TRAIL or any agent that can cause an increase in circulating
leve] of TRAIL, such as interferon-aipha, BCG, or thbt_:gh radiation.

Thus, the present invention also encompasses the use of the comp_odnds of the present
invention in combination with radiation therapy or one or more additional agents such as

- those described in WO 03/099211 (PCT/US03/15861), which is hereby incorporated by

reference. 7

Examples of such additional agents include, but are not limited to the following:
a) an estrogen receptor modulator,

b) an androgen receptor modulator,

¢) retinoid receptor modulator,

d) a cytotoxic agent,

~ e) an antiproliferative agent,

f) a prenyl-protein transferase inhibitor,

g)ran HM67C0A reductase inhibitor,

h) an HIV protease inhibitor,

i) a reverse transcriptase inhibitor,

k) an angiogenesis inhibitor,

[} 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,
¢) agents useful in the treatment of neutropenia,

r) an immunologic-enhancing drug.
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s) a proteasome inhibitor such as Velcade and MG132 (7-Leu-Leu-aldehyde) (see He at

al. in Oncogene -(2004) 23, 2554-2558),

t} an HDAC inhibitor, such as sodium butyrate, phenyl butyrate, hydroamic acids, cyclin
tetrapeptide and the like (see Rosato et al,. Molecular Cancer Therapeutics 2003, 1273~
1284);’

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

v) E3 ligase inhibitors;

w} a modulator of the immune system such as, buf not limited to, interferon-alpha or BCG
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; and

or in combination or sequentially with radiation therapy, so as to treat the cancer.

Additional combinations may also include agents which reduce the toxicity of the aforesaid
agents, such as hepatic toxicity, neuronal toxicity, nephrotoxicity and the like.

In ane example, co-administration of one of the compounds of Formula | of the present
invention with a death receptor agonist -.such as TRAIL, such as a small molecule or an
antibody that mimics TRAIL may cause an advantageous synergisiic effect. Moreover,
the compounds of the present invention may be used in combination with any compounds
that cause an increase in circulating levels of TRAIL.

Vinca Alkaloids and Related Compounds 7
Vinca alkaloids that can be used in combination with the nucieobase oligomers of the

invention fo treat cancer and other neoplasms include vincristine, vinblastine, vindesine,
vinfiunine, vinorelbine, and anhydrovinblastine.

Dolastatins are oligopeptides that primarily interfere with tubulin at the vinca alkaloid
binding domain. These compounds can also be used in combination with the compounds

~ of the invention to treat cancer and other neoplasms. Dolastatins include dolastatin-10

(NCS 376128), dolastatin-15, ILX651, TZT-1027, symplostatin 1, symplostatin 3, and
LU103793 (cemadotin).

Cryptophycins (e.g., cryptophycin 1 and cryptophycin 52 (LY355703)) bind tubulin within
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the vinca alkaloid-binding domain and induce G2/M arrest and apoptosis. Any of these

'compounds can be used in combination with the compounds of the invention {o freat

cancer and other neoplasms.

Other microtubule disrupting compounds that can be used in conjunction with the
compounds of the invention to freat cancer and other neoplasms are described in U.S.
Pat. Nos. 6,458,765; 6,433,187, 6,323,315; 6,258,841; 6,143,721; 6,127,377, 6,103,698;
6,023,626; 5,985,837, 5,965,537; 5,955,423; 5,952,298; 5,939,5627; 5,886,025; 5,831,002;
5,741,892; 5,665,860; 5,654,399ﬁ 5,635,483; 5,589,902; 5,530,097, 5,521,284; 5,504,191;
4,879,278; and 4,816,444, and U.S. patent application Publication Nos. 2003/0153505 A1;
2003/0083263 A1; and 2003/0055002 A1, each of which is hereby incorporated by ‘

reference.

Taxanes and Other Micortubule Stabilizing Compounds _

Taxanes such as paciitaxel, doxetaxe!, 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)), eleutherabin, discodermolide, 2-epi-discodermolide,
Zi-des-m_efhyldis'oodérmolide, 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; 6,308,893; 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;
5,912,283; 5,840,750; 5,821,263; 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 4,939,168; and U.S. patent
application Publication Nos. 2003/0186965 At; 2003/0176710 A1; 2003/0176473 A1;

2003/0144523 A1; 2003/0134883 A1; 2003/0087888 A1; 2003/0060623 A1;
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2bds/0d457 MRARI 00360280824 1N2002/019825960 1; 2GF30 1938611 A1;
2002/0188014 A1; 2002/0165257 A1; 2002/0156110 A1; 2002/0128471 A1;
2002/0045609 A1; 2002/0022651 A1; 2002/0016356 A1; 2002/0002292 A1, each of which

is hereby incorporated by reference.

Other chemotherapeutic agents that may be administered with a compound of the present

invéntion are listed in the following Table:

Alkylating | cycIophosphamide mechlorethamine

agents lommstine thiotepa
busulfan - | streptozocin
procarbazine chlorambucil
| ifosfamide temozolomide
’| altretamine dacarbazine
melphalan semustine
estramustine phosphate - | carmustine
hexamethylmelamine
Platinum agents | cisplatin tetraplatin
carboplatinum BBR-3464 (Hotfmann-F.a Roche)
oxaliplatin Ormiplatin
ZD-0473 (AnorMED) SM-11355 (Sumitomo)
spiroplatinum iproplatin
lobaplatin (Aeterna) AP-5280 (Access)
carboxyphthalatoplatinum
satraplatin (Johnson Maithey)
Antimetabolites | azacytidine 6-mercaptopurine
tormudex hydroxyurea
gemcitabine 6-thioguanine
trimetrexate decitabine {SuperGen)
- capecitabine cytarabin
deoxycoformycin clofarabine (Bioenvision)
5-fluorouracil 2-fluoredeoxy
fludarabine cylidine
floxuridine irofulven (MGI Pharma} methotrexate
pentostatin DMDC (Hoffmann-La Roche)
2-chlorodeoxyadenosine idatrexate :
raltitrexed ethynylcytidine (Taiho)
Topoisomerase | amsacrine ' ' TAS-103 (Taiho)
inhibitors rubitecan (SuperGen) Topolecan A ‘
-epirubicin _ elsamitrucin (Spectrum) dexrazoxanet
exatecan mesylate (Daiichi) {TopoTarget)
etoposide J-107088 (Merck & Co)
quinamed (ChemGenex) pixantrone (Novuspharma)
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teniposide or mitoxantrone BNP-1350 (BioNumerik)
gimatecan (Sigma-Tau) rebeccamycin analogue (Exelixis)
irinotecan (CPT-11) CKD-602 (Chong Kun Dang)
diflomotecan (Beaufour-Ipsen) BBR-3576 (Novuspharma)
7-ethyl-10-hydroxy-camptothecin KW-2170 (Kyowa Hakko)

Antitumor - dactinomycin (actinomycin D} bleomycinic acid

antibiotics amonafide idarubicin
doxorubicin (adriamycin) bleomycin A
azonafide rubidazone
deoxyrubicin bleomycin B
anthrapyrazole plicamycinp-
valrubicin mitomycin C
oxantrazole porfiromycin
daumorubicin (daunomycin) MEN-10755 (Menarini)
losoxantrone : cyanomorpholinodoxorubicin
epirubicin GPX-100 (Gem Pharmaceuticals)
bleomyein sulfate (blenoxane) mitoxantrone (novantrone)
therarubicin

Antimitotic paclitaxel RPR 109881A (Aventis)

agents SB 408075 (GlaxoSmlthKIme) ZD 6126 (AstraZeneca)
docetaxel TXD 258 (Aventis)
E7010 (Abbott) ' PEG-paclitaxel (Enzon)
Colchicines ' epothilone B (Novartis)
PG-TXL (Cell Therapeutics) - | AZ10992 (Asahi)
vinblastine T 900607 (Tularik)
IDN 5109 (Bayer) IDN-5109 (Indena)
Vincristine T 138067 (Tularik)
A 105972 (Abbott) AVLB (Prescient NeuroPharma)
Vinorelbine cryptophyein 52 (Ek Lilly)
A 204197 (Abboit) azaepothilone B (BMS)
Vindesine "~ | vinflunine (Fabre)
LU 223651 (BASF) BNP-7787 (BioNumerik)
dolastatin 10 (NCI) auristatin PE (Teikoku Hormone)
D 24851 (ASTAMedica) CA-4 prodrug (OXiGENE)
rhizoxin (Fujisawa) ' BMS 247550 (BMS)
ER-86526 (Eisai) dolastatin-10 (NIH)
mivobulin (Warner-Lambert) BMS 184476(BMS)
combretastatin A4 (BMS) CA-4 (OXiGENE)
cemadotin (BASF) | BMS 188797 (BMS)
isohomohalichondrin-B (PharmaMar) taxoprexin (Protarga)

Aromatase Aminoglutethimide anastrazole

inhibitors Exemestane YM-511 (Yamanouchi)
Letrozole formestane
atamestane (BioMedicines)

Thymidylate pemetrexed (Eli Lilly) ZD-9331 (BTG)

synthase nolatrexed (Eximias) CoFactor™ (BioKeys)

iohibitors . ,

DNA trabectedin (PharmaMar) albumin + 32P (Ysotope Solutions)

antagonists mafosfamide (Baxter International) 06 benzyl guanine (Paligent)
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800032924 V0,1l sfamide (Baxter International) | thymectacin (NewBiotics) edotreotide
apaziquone {Spectrum {Novartis)
Pharmacenticals) .
Farnesyltransfer | arglabin (NuOncology Labs) perillyl alecohol (DOR. BioPharma)
ase inhibitors tipifarnib (Johtison & Johnson) BAY-43-9006 (Bayer)
' lonafarnib (Schering-Plough)
Pump inhibitors j CBT-1 (CBA Pharma) tariquidar (Xenova)
zosuquidar trihydrochloride (Eli biricodar dicitrate {(Vertex)
Lilly) MS-209 (Schering AG)
Histonie tacedinaline (Pfizer) depsipeptide (Fujisawa)
acetyliransferase | pivaloyloxymethyl butyrate (Titan) MS-275 (Schering AG)
inhibitors SAHA (Aton Pharma) _ .
Metalloproteinas Neovastat (Aeterna Laboratories}) marimastat '(Bfitish Biotech) BMS- -
¢ inthibitors CMT-3 (CollaGenex) 275291 (Celitech)
Ribonucieoside | gallium maltolate (Titan) triapine {Vion)
reductase tezacitabine (Aventis) didox {Molecules for Health)
inhibitors ,
TNF alpha “virulizin (Lorus Therapeutics) CDC-394 (Celgene)
_ | agonists/antagon | revimid (Celgene) '
_ists
Endothelin A atrasentan {Abbott) ZD-4054 (AstraZeneca)
receptor YM-598 (Yamanouchi)
antagonist - L
Retinoic acid | fenretinide (Johnson & Johnson) LGD-1550 (Ligand)
receptor agonists | alitretinoin (Ligand) .
Immuno- Interferon norelin (Biostar)
modulators dexosome therapy (Anosys) IRX-2 (Immuno-Rx)
: oncophage (Antigenics) BLP-25 (Biomira)
pentrix (Australian Cancer PEP-005 (Peplin Biotech)
Technology) MGV (Progenics)
GMK (Progenics) synchrovax vaccines (CTL Immumno)

beta.-alethine (Dovetail)

adenocarcinoma vaccine (Biomira) melanoma vaccine (CTL Fmmuno)
cancer vaccine (Intercell) CLL therapy (Vasogen) '
CTP-37 (A VI BioPharma) p21 RAS vaccine (GemVax)
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Hormonal and estrogens bicalutamide ‘ _
antihormonal Prednisone testosterone propionate;
agents conjugated estrogens fluoxymesterone
methylprednisolone flutamide
ethinyl estradiol methyltestosterone
prednisolone octreotide
chlortrianisen diethylstilbestrol
aminoglutethimide nilutamide
idenestrot megestrol
leuprolide mitotane tamoxifen
hydroxyprogesterone caproate P-04 (Novogen)
goserelin Toremofine ,
medroxyprogesterone 2-methoxyestradiol (EntreMed)
leuporelin dexamethasone
testosterone arzoxifene (Eli Lilly)
Photodynamic talaporfin (Light Sciences) motexafin
apents 1 Pd-bacteriopheophorbide (Yeda) gadolinium (Pharmacyclics)
Theralux (Theratechnologies) hypericin '
lutetium texaphyrin (Pharmacyclics) '
Tyrosine Kinase | imatinib (Novartis) €225 (ImCione)
Inhibitors kahalide F (PharmaMar) ZDA4190 (AstraZeneca)
Ieflunomide (Sugen/Pharmacia) rhu-Mab (Genentech)
CEP-701 (Cephalon) ZD6474 (AstraZeneca)
7D1839 (AstraZeneca) MDX-H210 (Medarex)
CEP-751 (Cephalon) vatalanib (Novartis)
erlotinib (Oncogene Science) 2C4 (Genentech)
| MLN518 (Millenium}) | PKI166 (Novartis)
canertinib (Pfizer) MDX-447 (Medarex)
PKC412 (Novartis) GW2016 (GlaxoSmithKline)
squalamine (Genaera) ABX-EGF (Abgenix)
phenoxadiol () EKB-509 (Wyeth)
SU5416 (Pharmacia) MC-1C11 (ImClone)
1 trastuzamab (Genentech) FKB-369 (Wyeth)
SU6668 (Pharmacia) .
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BCX-1777 (PNP inhibitor, BioCryst)
tocladesine (cyclic AMP agonist, Ribapharm)
ranpirnase (ribonuclease stimulant, Alfacell)
alvocidib (CDK inhibitor, Aventis)

galarubicin (RNA synthesis inhibitor, Dong-A)
CV-247 (COX-2 inhibitor, Ivy Medical)
tirapazamine (reducing agent, SRI Intcrnational)
P54 (COX-2 inhibitor, Phytopharm)
N-acetylcysteine (reducing agent, Zambon)
CapCell™ (CYP450 stimulant, Bavarian
Wordic) '

R-flurbiprofen (NF-kappaB inhibitor, Encore)
GCS-100 (gal3 antagonist, GlycoGenesys)
3CPA (NF-kappaB inhibitor, Active Biotech)
G17DT immunogen (gastrin inhibitor, Aphton)
seocalcitol (vitamin D receptor agonist, Leo)
efaproxiral (oxygenator, Allos Therapeutics)
131-I-TM-601 (DNA antagonist,
TransMolecular)

PI-88 (heparanase inhibitor, Progen)
eflornithine (ODC inhibitor, ILEX Oncology)
tesmilifene (histamine antagonist, YM
BioSciences)

minodronic acid (osteoclast inhibitor,
Yamanouchi)

histarnine (histamine H2 receptor agonist,
Maxim)

indisulam (p53 stimulant, Eisai)

tiazofurin (IMPDH inhibitor, Ribapharm)
aphidine (PPT inhibitor, PharmaMar)
cilengitide (integrin antagonist, Merck KGaA)
rituximab (CD20 antibody, Genentech)
SR-31747 (IL-1 antagonist, Sanofi-Synthelabo)

| gemziph(CDA3 pntibpdyWyeth Ayerst)

' CCL-779 (aTOR kinase inhibitor, Wyeth)
PG2 (hematopoiesis enhancer, Pharmagencsis)
exisulind (PDE V inhibitor, Cell Pathways)
Immunol™ (triclosan oral rinse, Endo)
CP-461 (PDE V inhibitor, Cell Pathways)
triacetyluridine (uridine prodrug, Wellstat)
AG-2037 (GART inhibitor, Pfizer)

SN-4071 (sarcoma agent, Signature BioScience)
WX-UK1 (plasminogen activator inhibitor,
Wilex)

TransMID-107 TM. {immunotoxin, KS
Biomedix})

PBI-1402 (PMN stimulant, ProMetic
LifeSciences) '

PCK-3145 (apoptosis promotor, Procyon)
bortezomib (proteasome inhibitor, Millennium)
doranidazole {apoptosis promotor, Pola)
SRI-172 (T cell stimulant, SR Pharma) CHS-
828 (cytotoxic agent, Leo)

TLK-286 {glutathione S transferase inhibitor,
Telik)

trans-retinoic acid (differentiator, NIH)
PT-100 (growth factor agonist, Point
Therapeutics)

MX6 (apoptosis promotor, MAXIA)
midostaurin (PKC inhibitor, Novartis)
apomine (apoptosis promotor, ILEX Oncology}
bryostatin-1 (PK.C stimulant, GPC Biotech)
urocidin (apoptosis promotor, Bioniche)
CDA-II (apoptosis promotor, Everlife)
Ro-31-7453 (apoptosis promotor, La Roche)
SDX-101 (apoptosis promotor, Salmedix)
brostallicin {(apoptosis promotor, Pharmacia)
ceflatonin (apoptosis promotor, ChemGenex)

Additicnal combinations may alsc 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 1AP 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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There are a number of ways -in which to determine the binding of a compound of the
present invention to the BIR domain. In one way, the compound of the invention, for
example, may be fluorescently or radioactively labeled and binding determined directly.
For example, this may be done by attaching the IAP to a solid support, adding a
detectably labeled compound of the invention, washing off excess reagent, and
determining whether the amount of the detectable label is that present on the solid
support. Numerous blocking and washing steps may be used, which are known to those
skilled in the art. | |

In some cases, only one of the components is labeled. For example, specific residues in
the BIR domain may be labeled. Alternatively, more than one component may be labeled

‘with different labels; for example, using I'** for the BIR domain, and a fluorescent label for

the probe. . ) _
The compounds of the invention may also be used as competitors to screen for additional

' drug‘ candidates or test cdmpounds. As used herein, the terms "drug candidate” or “tost

compounds” are used interchangeably and describe any molecule, for example, protein,
oligopeptide, small organic molecule, polysaccharide, polynuclectide, and the like, to be
tested for bioactivity. The compounds may be capable of diifectly or indirectly altering the
IAP biological activity. -

Drug candidates can include various chemibal,classes, although typically they are small
organic molecules having a molecular weight of more than 100 and less than about 2,500
Daltons. Candidate agents typically include functional groups necessary for structural
interaction with proteins, fof example, hydrogén bonding and lipophilic binding, and
typically include at least an amine, carbonyl, hydroxyl, ether, or carboxyl group. The drug
candidates often include cyclical carbon or heterocyclic structures and/or aromatic or

polyaromatic structures substituted with one or more functional groups.

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 vafiety 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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readily produced. Additionally, natural or synthetrcal!y produced libraries and compounds

are readily modified through conventional chemical, physical and biochemical means.

Competitive screening assays may be done by combining an IAP BIR domain and a probe
to form a probe:BIR domain complex in a first sample followed by adding a test compound
from a second sample. The binding of the test is determined, and a change, or difference
in binding between the twd samples indicates the presence of a test compound capable of
binding to the BIR domain and potentially modulating the IAP’s activity.

In one case, the binding of the test compound is determined through the use of
competitive binding assays. In this embodiment, the probe is labeled with an an affinity
label such as biotin. Under certain circumstances, there may be competitive binding
between the fest compotnd and the probe, with the probe displacing the candidate agen?.

In one case, the test compound may be labeled. Either the test compound, or a oompouhd
of the present invention, or both, is added first to the IAP BIR domain for a time sufficient

to allow binding to form a complex.

Formation of the probe:BIR domain complex typically require Incubations of between 4°C
and 40° C for between 10 minutes to about 1 hour to allow for high-throughput screening.
Any excess of reagents are generally removed or washed away. The test compound is
then added, and the presence or absence of the labeled component is followed, {o
indicate binding to the BIR domain.

In one case, the probe is added first, followed by the test compound. Displacement of the
probe is an indication the test compound 'is binding to the BIR domain and thus is capable
of binding to, and potentially modulating, the activity of IAP. Either component can be
labeled. For example, the presence of probe in the wash solution indicates displacement
by the test compound. Afternatively, if the test compound is labeled, the presence of the
probe on the support indicates displacement.

In one case, the test compound may be added first, with incubétidn and washing, followed
by the probe. The absence of binding by the probe may indicate the test compound is
bound to the BIR domain with a higher affinity. Thus, if the probé is detected on the
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support, coupled with a lack of test compound binding, may indicate the tesj compound is
capable of binding to the BIR domain.

Modulation is tested by screening for a test compound’s ability to modulate the activity of
IAP and includes combining a test compound with an IAP BIR domain, as described
above, and determining an alteration in the biological activity of the IAP. Therefore in this -
case, the test compound should both bind fo the BIR domain (aithough this may not be

necessary), and alter its biological activity as defined herein.

Positive controls and negative controls may be used in the assays. All control and {est
samples are performed 'muttiple times to obtain statistically significant results. Following
incubation, all samples are washed free of non-specifically bound material and the amount
of bound probe determined. For example, where a radiolabet is emplbyed, the samples
may be counted in a scintillation counter to determine the amount of bound compound.

Typically, the signals that are detected in the assay may include ﬂuoreééence, resonance
energy transfer, time resolved fluorescence, radioactivity, fluorescence polarization,
plasma resonance, or chemiluminescence and the like, depending on the nature of the
label. Detectable labels useful in performing screening assays in this invention include a
fluorescent label such as Fluorescein, Oregon green, dansyl, rhodamine, tetramethyl
rhodamine, texas red, Eu*; a chemiluminescent iabel such as luciferase; colorimetric
labels; enzymatic markers; or radioisotopes such as tritium, ['* and the like

Affinity tags, which may be useful in performing the screening assays of the present
invention include be biotin, polyhistidine and the like.

SYNTHESIS AND METHODOLOGY

General methods for the synthesis of the compounds of the present invention are shown
below and are disclosed merely for the purpose of illustration and are not meant to be
interpreted as limiting the processes to make the compounds by any other methods.
Those ski!‘ied in the art will readily appreciate 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,

2008, the entire contents of which is hereby incorporated by reference.
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Scheme 1 illustrates the synthesis of a typical synthetic intermediate represented by 1(i).
Examples of 1(i) represent proline derivatives such as 1(ii) and 2-(aminomethyi)pyrroiidine

5 prepared by the treatment of Boc-Pro-OH with typtca] peptide coupling agents and an
| amine, to providé intermediate 1(ji). The 2-(aminomethyl)pyrrolidine intermediate 1(iii} is
prepa.red by the condensation of an amide with N-Boc-prolinal. The resulting amine may
be acylated with an acid‘ chloride, anhydride or suitably activated carboxylic acid, such as
suécinamidy1 esters, HOBt esters and the like, to provide intermediates such as 1{iv-vi).
10  The intermediates 1(iv) and 1(v) feature protecting groups, which may be further removed
and functionalized later in the synthesis. Sulfonylation with a sulfonyl chloride'pro'{iides
1(vii). Appropriately activated, side chain protected amino acids may be coupled to
- intermediate 1(iii) using standard peptide coupling agents to provide intermediate 1{viii),
the PG can be removed later in the synthesis.
15 '
HN/? 1¢) may be exemplified by the following:
A~

Q
/ } ' 5 ! >
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o7 oM 2)deprotection : N -H
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' Scheme 1

General procedure for the prepération of bis-alkynyl derivatives of Formula lg.

Scheme 2 illustrates a general procedure for preparing bis-alkynyl bridged compounds of
formula lg. PG'-Thr-OH is deprotonated with NaH and treated with propargyl bromide to
provide the Thr intermediate-Z(i). Activation of the carboxylic acid of 2(i) with standard
peptide coupling agents and treatment with intermediate 1(i) provides the amide
intermediate 2(ii). Peptide coupling of PGYR"N(R*}H)CCO,H with 2(ji) is effected by
activation of the carboxylic acid of PGHR")N(R?}H)CCO,H with standard peptide coupling
agents, followed by the additioh of 2(ii) to provide the fully protected amide 2(iii). The bis-
alkynyl bridging moiety is prepared by homo-coupling if the alkyne moieties of (iii} using
an appropriate Cu catalyst, and subsequent deprotection of PG?, to provide compounds of

formula Ig. ‘ _
-OH '
j’v\ 1) NaH, DME B’o 1) coupling reagents
PGl ; ;
N GO 2)propargyiBr pG‘N’I\COH 2)
4 2 HN H2N
: 16
PG'-Thr-OH; R=Me ' 0 A ®
2 (i X
, : Q , 2 (i)
3) deprotection of PG
<
R' 1) coupling reagents : o
N._COH -~ PGz o B’
pgz N ~COH 55
z .N
R2 3) deprotection R? N N
. _
2
| R H 0O A
PGHRMN(R?)(H)CCOH , 2 (iii)

1) Cu coupling H ’ —g—
DN R‘WN /———/o ~R1

; 2
2) deprotection of PG g’-0 H

R0 N-SF ;]

Scheme 2
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General procedure for the preparation of compounds of Formula lh.

Scheme 3 illustrates a general procedure for the preparation of di{bromomethyl}benzene
derived compounds of Formula |. PG'-Ser-OH is deprotonated with NaH and freated with

- 1,4-di(bromomethyl)benzene to provide the Ser intermediate 3(i). Activation of the

carboxylic acid of 3(i) with standard peptide coupling agents and treatment with
intermediate 1(i) provides intermediate 3(ii), which is deprotected at PG' fo provide the
amide intermediate 3(iii). Peptide coupling of PG*(R' IN(R?)H)CCOH with 3(iii) is
effected by activation of the carboxylic acid of PG*(RN(R?YH)CCO-H with standard
peptide coupling agents, followed by the addition of 3(iii) to pfovide the fully protected
amide, which may be further deprotected at PG? to provide compounds of formula th.

HO.C H
, N
EOH 1) NaH, DMF Co O_B>— bt
Sncon Br pat Bt
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Q Q,
a A
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O 9
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1G) A d ;j
, Al
o
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s
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I
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o

Q

, H o8
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Schemse 3

General procedure for the preparation of symmetric amides of formula I-j and I-k

Scheme 4 depicts a general procedure for the preparation of symmetric amides of
Formula If and |-g. Activation of the carboxylic acid of PG‘-Om(F’_GZ)-OH with standard
peptide coupling agents and treatment with intermediate 1(i), followed by deprotection of
PG', provides the amide intermediate 4(i). Peptide coupling of PGXR")N(R*}H)CCO,H
with 4(i) is effected by activation of the carboxylic acid of PG¥R")N(R?)(H)CCO.H with
standard peptide coupling agents, followed by the addition of 4(i) to provide the fully
protected amide 4(ii). Setective removali of PG? provides the amine intermediate 4iii).
Treatment of 4(iii) with 0.5 equiv of an activated aikyi or aromatic diacid, followed by
deprotection of PG>, provides compounds of formula [-j and Ik, respectively.

2
PGY(HN. 1) coupling reagents PGZ(H)N~B
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NTTeom P T HzN/kn’Q_
1 (i) 0  A-xq

H
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31 1) coupling reagents PG® o B/ deprotection

- 1 :
pa3 " OO Zagy T RNy "Q
R? RZ H O A-

, Q
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5 : ' Scheme 4

General Procedure for the preparation of compounds of formula I-1
Scheme 5 illustrates a general procedure for the preparation of symmetrica! ureas of
general formula I-l. Intermediate 4(iii) is treated with 0.5 equiv of triphosgene, or a

10 triphosgene equivalent, to provide a protected urea intermediate 5(i). Removal of PG*

provides compounds of general Formula I-.
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General procedure for the preparation of symmetrical esters
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Scheme 6 illustrates the preparation of symmetrical esters of general formula 1-m and |-n.

An amino acid derivative displaying a hydroxy moeity on its side chain such as PG'-
Ser{PGz}—OH is activated with standard peptide coupling reagents and treated with 1(i),
and the resuiting amide is deprotected at PG’ to provide the amine intermediate 6(1).
Activation of the carboxylic acid of PGYR*)N(H)R*)CCO.H using standard peptide

coupling agents and freatment of the resulting activated amino acid with (i) provides 6(ji).

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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Scheme 6

General procedure for the preparation of symmetrical amides of formuia 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
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reRaiihg Shidbs ddprotedied Bt PG thiprovide, thé-Bminke intermediate 7(ji). Activation of
the carboxylic acid of PG3{R?)N(R?)(H)CCOH using standard peptide coupling agents,
followed by treatment with 7(i) provides 7(ii). ‘Selective deprotection of PG? provides the
intermediate carboxylic acid 7(jii). Activation of the carboxylic aci_d with standard peptide

5  coupling agents and treatment with 0.5 equiv of a diamine provides intermediate 7(iv).

Deprotection of PG provides compounds of general formula I-o.
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Scheme 7

General procedure for the preparation of compounds of Formula fi.
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Scheme 8 illustrates a general procedure for the preparation of compounds of Formula Ii.
PG'-Ser-OH is deprotonated witﬁ NaH and treated with 2,2"-bis(bromomethyf)-1,1’-
bipheny! to provide the Ser intermediate 8 (i). Activation of the carboxylic acid of 8(i) with
standard peptide coupling agents and treatment with intermediate 1(i} provides
intermediate 8 {fi), which is deprotected at PG’ to provide the amide intermediate 8(iii).
Peptide coupling of PGHR')N(R?)}(H)CCQO_H with 3(iii} is effected by activation of the
carbox_ylic acid of PGX(R’ )N(Rz)CHCOQHrwith standard peptide coupling agents, folfowed
by the addition of 3(ii) to provide the fully protected amide, which may be further
deprotected at PG to provide compounds of formuta li.
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General Procedure for the preparation of compounds of formula Ip

Schemé 9 illustrates a general procedure for the preparation of glyoxalarﬁides of generzal
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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General Procedure for thé 'preparat'ion of compounds of formula iq
Reduction of the triple bonds of Compounds of general formula 1g provide compounds of -
the general formula 1q. For exa'm"ple, 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.
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r R3=H or Me
874110 A= CH2; R3=H or Me H/ N LCT{GHR00E01721

= CH2: R3=Hor M HO

Attorney Docket No. LB0003294WO

The above Schemes are applicablé to both symmetrical compounds and unsymmetrical

compounds of the present invention. The substituents B, B', Al A Q, QR R R
R2¢ R* RS R", rand the like are as defined herein.

EXAMPLES

The following abbreviations are used throughout:

Boc:
CBz:

. DCM:

DIPEA:
DMAP:
DMF:
DIT:
EDC:
EDTA:
Fmoc:
HBTU:
HCl:
HOACc:
HOBt:
HPLC:

. LCMS:

MeOH:
MgSQ,:
MS:
NaHCO;:
Pd/C:
TEA:
THF:

t-butoxycarbonyl;

benzyloxycarbonyl;

dichloromethane;

diisopropylethylamine;

Hdimethylamino)pyridine;

N N-'dimethylfonnamide;

dithiothreitol;

3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochlonde
ethylened:ammetetracetlc acid;

N-(9-fluorenyimethoxycarbonyt);

| O-(benzotriazol-1-y1)}-N,N,N’, ’-tetramethylﬁroniﬁm hexafluorophosphate;

hydrochloric acid;

acetic acid;

1-hydroxybenzotriazole;

high performance liquid chromatography;
liquid chromatography-mass spectrometer;
methanol;

rmagnesium sulfate;

mass specirum;

sodium hydrogen carbonate;
palladium on carbon;
triethylamine; and
tetrahydrofuran.

1. Synthesis of intermediate 1-4b

Step One:
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aHO, . A= CH2; R3=H or Me ,,NO HOR3 i HOA-r4 .'i 0 40
A= CH2; R3=H or Me HO 110 A= CH2; R3=11 or Me H O
110 is A= CH2; RB=Hor M HO A= CH2; R3=Hor M H
0 A= CH2; R3=H or Me WD 2007/ 048224PCT/ CA2006/ 001721
WRRGI#834 Docket No. L80003294W) ML M2 N H 4¥§T/&a2(8p{H01721
R3=H or M NH* A= CH2; R3=H or M RHO /N ri-HA N

CF3 ill A= CH2 ; R3=H or Me H O . Attoney Docket No. L80003294WO
. W
a -
Q\(o _..).-—> R Q R?
' N
foc H _
1-1 Ph

by [ 1-2a: R*=H, R=Boc
1-2b: R%= COCF;, R= Boc
¢) [, 1-2¢:R4=COCF,; R=H

Step a)

To a solution of N—(tert-butoxycarbonyl}-L-prolinaI 1-1 (6.0 g, 30.1 mmol) in methylene
chioride 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
stifred at room temperature overnight. Aqueous NaHCQO; 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 1-2a (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 stimed for 3 h at room
temperature. Aqueous NaH003 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 coloriess oil.

Step c)
A 4 N solution of HCl 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 1-2¢ as a white solid. MS (m/z) M+1=301.

Step Two
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HOA - N111 CF3 . A= CH2 ; R3=Hor M H O ,N HOA N.
* A= C112; R3B=Hor M H9 N"....x. /.N zHOA- N110
011 A= Cl112; R3=H or Me HOR3 HOA-N410 . . A= CHZ,
- .R3=H or M HO ,N,").IN 1.HOA. N . A= CH2; R3=H or Me
We Do7/NsAM0 ) 1", NH2 | P A= CH2; R3=H or Me PAY/42906/08]1 721
+L.NO NH2 IIP A= CH2; R3=H or M WO
2007/ 048224PCT/ CA2006/ 001721 At t Or NQ¥ork&dI6Bket N | B0003204WO
L80003294W) ML M2 HO 21_,..ANO I\IyLSNl:IlZ * A= CH2' R3=H
or M HO [1s1"71LNO NH2

HN
_COCF,

H

12¢ P 1-3a: R= Boc
‘ ®) L. 130 R=H Ph

Step a)

To a solution of I-2d (7.2 g, 21.3 mmol) in DMF were sequentially added DIPEA (19.0 mL,
106 mmol), HOBt (4.24 g, 27.7 mmol) and HBTU (10.5 g, 27.7 mmol). After stirringj ‘fo,r 5
min 1-2¢ (7.1 g, 27.7 mmol) was added and the reaction mixture was stirred overnight at
room température. Water and ethyl acetate were added, the organic layer was separated,
washed with 1-0 % citric acid, agueous 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 HCl 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.
Crystallization from ether provides I-3b as a white solid. MS (m/z) M+1=440. '

Step Three
“‘“ =
o N
HN 3 ,N\)J\ N
— " Bog g N "
c:ocF3 : H ] R
- N
3 b ‘ 1-4a; R¢ = cocr:
oI
Step a)

To a solution of I-3b (8.9 g, 18.7 mmol) in DMF were sequentiaily added DIPEA (16.7 mL,

93.6 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 temperaturé. Water and ethyi acetate were added, the organic layer

was separated, washed with 10 % citric acid, aqueous NaHCO; and brine, dried over
98
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01 A= CH2; R3=H or M * A= CH2; R3=H or Me , NO

X.. ,NH2 110 A= CH2; R3=H or Me HO , N, Kr4oNH2 A= CHZ;

R341 or M H9 )L,NH2 A= CH2; R3=H or M H O N, J1,0H

0410 ,NO A= CH2; R3=H or M HO ,NANO HO40 0 A=
WOROTIORE2H or Me H 0 zN , L, NH2 H A= CH2; 12: FCTXA26/001721

Me HOHR3 zt' 1k-NNO NH2 H A= CH2; R'', =Hor Me HO

,NJ. NNH2 H .NNH2 WO 2007/ 048224 PafoneHa20ooE! 100 LFR03204W0
MGS0.32 2 Rcedtiiated in vacuo. Purification by flash chromatography provides I-4a as

a white solid.

Step b)

To a solution of I-4a (8.7 g, 13.4 mmol) in THF cooled to 0 °C was added 2 _N LIOH (20
mL) and the reaction was stirred overnight at room temperature. PH was adjusted to 6
with 10 % citric acid and ethyl acetate was added, the organic layer was separated,
washed with brine dried over MgSQ, and concentrated in vacuum. Purification by flash

‘chromatography provides l-4b as a white solid. MS (m/z) M+1=625.

Synthesis of I-2d
OH NaH, DMF 0
propargyl bromide
BOC. OH BCC. OH
N N
H O H 0
' 1-2d

To a suspension of NaH (4.56 g, 114.04 mmol} in dry DMF (100 mL) cooled 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 (500 mL) and ethyl acetate (100 mL) were added, the organic layer was separated,

the aquéous 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 |

Step One

1-4b Ph : 21 Ph
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M A= CH2; R3=H or M A= CH2; R3=H or M H O R3 NH2
A= CH2; RB=Hor M H/N O R3 NH2 - A= CH2; R3=H or
M H/ NO NHA= CH2; R3=H or M HO NJ.O .71Hn, L, NH2
--1 ""?'NHA=CH2; R3-Hor M H/ N. z O NNH 11 O

WO J7/48228= CH2; R3=1-1 or Me R3 BGTYCA2006/001721
,NL/ 4N ,,.,) rHOA-NNH2 A= CH2; R3=H or Me H O /NNH2
.- HON 011 - Attorney Docket No. L80003294WO

Step a)

To a solution of I-4b (600 mg, 1.1 mmol) in THF were sequentially added DIPEA (240 uL,
2.3 mmol) and benzenesulfonyl chloride (160 uL, 2.2 mmol). The reaction was stirred for 1
h at rcom temperature. Water and ethyl acetate were added, the organic layer was
separated, washed with 10 % citric acid and brine, dried over MgSO, and concentrated in

vacuum. Purification by flash chromatography provides 2-1 as a white solid.

Step Two

O:s
O N
N
| Q O RN"" 0, ©
a)

Boc NN QQé? . o 7 NH
c o WD) HN /o N

21 —N

Ph o, ° R

0

IN'S':

Step a)

To a solution of 2-1 (400 mg, 0.6 mmol} in dry acetone were sequentially added

Ph

o b 1: 2-1a: R=Boc
7 Compound 42HCI, R =H

tetramethylethylenediamine (180 uL, 1.2 mmol) and copper (I} chioride (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 MgSQ, 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 étirred for 2 h and thén concentrated in vacuo. Crystaliizaiion from ether
provides compound 42HCl as a white solid. MS (m/z} M+1=1 138.
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HOR3 =HOA- Nr---2 A= CH2; R3=H or M H OR3 ' A-
EH)1 _ ,NH2 NI gir A= CH2; R3=Hor M WO
- 2007/ 048224PCT/ CA2006/ 00 721 003294W) ML , M2 HOR3
WR, 2p@7/048224 . NNH2 A= CH2; R3=H or Me 3 HO N, ) 1.B§1/CAQ0)€L001721
CH2;, R3=H or \HM HR AL M A= CH2; R3=H or M H
/NNO AL, ,NH2 PS W A= CH2; R3=H or ~gorney Docket No. L80003294WC
3. Synthesis of compound 2

5 N

&) ) [ 0 0
I - a8
ek I oo D 6
2 H 0 NH . - 0 N =
3 - )

? \Oo’
Step Qn_e

To a solution of |-4b (900 mg, 1.7 mmol) in DMF were sequentially added DIPEA (1.5 mL,
8.5 mmol), HBTU (841 mg, 2.2 mmol) and HOBt (340 mg, 2.2 mmol). After stirring for 5
min Boc-D-Tyr(Me)-OH (655 mg, 2.2 mmol) was added and the reaction mixture was
10 stirred overnight at room temperature. Water and ethyl acetate were added, the organic

1

layer was separated, washed with 10 % citric acid, aqueous NaHCO; and brine, dried over
MgSQ, and concentrated in vacuo. Purification by flash chromatography provides 3-1as a
white solid.

15 Step Two
o/

o 2
:i:\)ci I?,Q a) "N Q o
Boc” Y N Q NiHBoc — e - 7"2:
:H NL-“; (H)Boc &FO V4 NH

31 b\gd - N / | ?}
R

fs) O
A0
: C N : : '
o O 3-1a: R=Boc
row
v Compound 2.HCI; R=H

@ N(HIR

-0
Step a)
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HO3-..eN /Nt..N :HOA-NH A= CH2; R3=41 or M , R3
H-", ,N,,,-u--NlyN rl"0A-NH A= CH2; R3=H or Me
-"HOA-NH lir A= CH2; R3=11 or Me it OA-NH 1, w A=
- CH2; R3=H or Me HR3 ,N,ANo aHO 10 A= CH2; =H
WQ 26071048224 "5 0* A= CH2: R3=H or Me WO R%CT/cpArzoolgﬁmlnl
2007/ 048224PCT1CA20061001721 3294W M .. .-.....
.. __ M2H Nt.-0/Np | PAL 111A%rRy Dopket NRBEJQ03FI4WO
Tdvka IdoRtidn NFf 321 {2260 nzg, H0.®*mmoal) \iw jdry acetone were sequentially added

tetramethylethylenediamine (85 ul, 0.5 mmol) and copper (1) chioride (54 mg, 0.5 mmol)
were added and the reaction was stirred overnight at room temperature and soivent was
removed in vacuum, Water and ethyl acetate were added, the organic layer was
separated, washed with 10 % citric acid, aqueous NaHCO; and brine, dried over MgSO4
and concentrated in vacuo. Purification by flash chromatography provides 3-1a as a white

solid.

Step b) , ,
A 4 N solution of HCI in 1,4-dioxane {2 mL) was added to 3-1a (150 mg, 0.1 mmol) at 0 °C

‘and the solution was stirred for 2 h and 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
: HC
H © a) Boo(H)N (0]
_ O
wcldan S-S o
4-1 ' ' 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 énd_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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R3=H or M R3 H9 aHOA-NH ilia 11, A= CH2; R3=H or Me
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a HO *is gir A= CH2; R3=H or Me HO NH2 * A=
WRUAOER24E H 9 NH2 * A= CH2, R3=H or Me H 0OF ?ﬁé’%ﬁ“&wﬁm
i--- 0 A=CH2, RB=Hor M HO9 N,,../1/4.0 /N3L,

1--- di A= CH2; R3=H or Me Attorney Docket No. L80003294W0

| - Wy
[ I och

l2c
i

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 (2.99,7.8 mmoil). After stirring for 5 min 1-

2¢ (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 bn‘ne,- 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 HC! 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 pravides 4-1c as a white solid. MS (m/z) M+1=877.

Step Three

K " o) e e

fo
a) HN Q o
Q” o IS :f

‘ <:>__/‘ )=0 | 41c Q_/.;:):O %,

41d: %,=BOC
b)

... 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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WD 2007/ 048224PCT/ CA2006/ 001721 Attorney Docket No.
L80003294W M M2 H O /NN)t-N .:-HOANNH2 di A= CH2;
R3=H or Me H zHOA-N 110NH2 * A= CH2; R3=H or Me H
Xx.NNH2 i.HOAN a* lir A= CH2; -R3=H or Me HO
WR2PTOM24 | /NH2 * * 1 A= CH2: R3=H or F—W’%”“ﬁ’““ml
HN, (-- w0 A= CH2; R3=Hor Me HO N, OHNNH-I( 0
A= CH2: RB=H or M 3 HN NH2 ----- Att@rne PpckatNoC-50003204W0
mWBOONMEBAIZOH (327 mg, 1.6 mmol) was added and the reactlon mixture was sfirred

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 4-1d as

& white solid.

Step b)

A 4 N solution of HCl in 1,4-dioxane {5 mL) was added to 4-1d (520 mg, 0.4 mmol) at
room temperature and the solution was stirred for 2 h and then concentrated in vacuum.
Crystallization from ether provides compound 11-2HCI as a white solid. MS (m/z)
M+1=1048.

5. Synthesis of compound 18

Step One ‘
| BnO._.0
HQ 0 a) Xq éQ o _
: F N F
& :
I-2c
) ‘ : 51a; X4=Boc
b) r___,_s.m; X¢=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 mmoi), HOBt (3.86 g, 28.6 mmol) and HBTU (5.43 g, 14.3 mmol).

After stirring for 5 min 1-2¢ (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
MgSO, and concentrated in vacuo. Purification by flash chromatography provides 3-1a as
a 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 solufion was stirred for 2 h and then concenfrated in vacuum.
Crystallization from ether provides 5-1b as a white salid.

Step Two

104



10

15

3HN NH2 -"Ph Ph A=.CH2; R', =Hor M H H t ----
Ph Ph A= CH2; R3=H or M 3 HNH N--X-0 --Ph Ph A=
CH2; R3=H or Me WD 2007/ 048224PCT/ CA20061001721 No.
L80003294W M N V/2) H3--Ph, Ph A= CH2; WH

WOrROKW43$424 N1- . // 3 ?--Ph Ph A= CH2; R3=11 or PFE/CA2006/001721

Attorney Docket No. L80003284W0O

BnQ._.O RO.O
a} ! OJ\{
-N N
HzNgN o _F Boc ™)y ?O F
N

b) I: 5-1¢; R=Bn
5-1d; R=H

Step a)

To a solution of Boc-NMe-Ala-OH (2.1 g, 10.4 mmol) in DMF were 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 témperature. Water and ethyi a(:etat_e 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 5-1cas

a white solid.

Step b) & _

A suspension of 51c (1.2 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

siolid.
Step Three . | w
| \ FF
F
. N= [
HO._.O .Lo N
! a) : NH
Boc‘N\.)LN Q ())k\f — i o;ﬁ’l‘(NfH 0‘3/
:H o
N TF o ~N
F N"'Q -8
FF
5-1e; R=Boc -
b) : Compound 18.2HCI; R=H
Step a)
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Attorney Docket No. L80003294W0
To a solution of 5-1d (101 mg, 0.16 mmol) in DMF were sequentially added DIPEA (200
uL, 1.1 mmol), HBTU (56 mg, 0.14 mmof) and HOBt (24 mg, 0.18 mmol). After stirring for
5 min ethylenediamine (3.7 mg, 0.06 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, aqueoué NaHCO; and brine, dried over

- MgSO, and concentrated in vacu. Purification by flash chromatography provides 5-1e as a

white solid.

Step b)
A 4 N solution of HCl in 1 4 dloxane (5 mL) was added to 5-1e (75 mg, 0.06 mmol) at
room temperature and the solution was stirred for 2 h and then concentrated in vacuum,

' Crystallization from ether provided compound 18-HCl as a white solid. MS (m/z) (M+2)/2

=527.3.

6. Synthesis of compound 15

Step One
r-N
Boc~N ? . O°ONH
[ 6-ta:R=Boc
b}
L= B-1b: R=H.TFA
Step a)

Boc-L-proline (9.36 g, 43.5 mmol), HOBt (8.0 g, 52.2 mmal), EDC (10 g, 52.2 mmoi) and
DIPEA (30 mL, 174 mmofi) 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
mmot) was then added and the solution was left to stir for 24 h at RT. The contenits 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 colilected, dried and
concentrated under reduced pressure to provide 6-1a.

Step b)
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The product of step a) was treated with 50% CH,Cl/TFA (50 mL) for 1 hr at room

temperature. Volatiles were removed in vacuo. to provide 6-1b as the TFA salt. MS (m/z) '

M+1= 245,

Step Two

]

o’[L
TFA HN a) REHON NH
—_— \/\\\‘-%,N
07 NH '
_ . o) NH
, _ " E 6-1¢c: R=Boc @
' 6-1d: R=H :

6-1b

Step a) _ _ .

Z-Om(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. Intermediaie 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 toa
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

reduc_:ed pressure to provide 8-1c.
Step b)
The product from step a) was treated with 10 ml of 50% CH,CI/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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=1-1 or Me --Ph It HR3 0 ii 'H? Ph A= CH2; R3=H or
M OH---Ph H 3 -- - CH2: W= M.
WO 2007/048224 3 Ph Ph A ;. W=Hor P T]CA2£}_66[001721

Attorney Docket No. L80003294W0

N
HN a)
o 2 . "
TFA o] N © o7 "NH
O K 6-1e: R=Cbz
6-1d ; b)
61f: R=H

Step a)
Intermediate 6-1d (300 mg, 0.33 mmol), DMAP (5 mg, catalytic) and DIPEA (230 L, 1.32
mmol) were dissolved in dry dichlcromethane (5 mL) under N, and terephtaloyl chloride
5 (30 mg, 0.15 mmot) was then added and the solution was stirred for 24 h at RT. The
contents were then added 1o a separatory funnet along with EtOAc and washed with 10%
citric acid (2x), saturated NaHCO; (2x) and brine. The organic Iayei' was collected, dried
and concentrated under reduced pressure to yield the product 6-1e as a yellow oil,

10 Stepb) _
6-1e (160 mg, 0.19 mmol} and 10% Pd/C (50% H.0, 100 mg) were mixed together in
MeOH (10 ml) under Ns, thé 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 pressuré to vield the product 6-1f. MS (m/z)

15 M+1=847. '

Step Four
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10

15

NO R3S Ph A= CH2; R3=H or Me --Ph H 3 Ph _0 ,Ph A=
CH2; WeH or M H N --Ph Ph A= CH2; R3=H or Me _1(Ph

0 WD 2007/ 048224PCT/ CA2006/ 00 721 k t No. :
L80003294\\) M M HN 307?A=CH2; 12."=H or
WOZON/0ASRE 0 R3 PCT/CA2006/001721

Attorney Docket No. L80003294W0O
,[S \/\

H2N H ‘ NH2 )
\/\“,.S]/Nfi
61f O
) © o7 "NH
HN.__O | la)

O

N‘g_.i\\/\ 0 ' ' ) E
- : N -
N N_-‘ 7.
: ° \/\ Sr?
6-1g: R=Boc

o [,
: Compound 15-2HCE: 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
mmol) and DIPEA (140 pl, 0.8 mmol) were dissolved in dry DMF,(5 ml) under N, and
sfirred 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 io 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 fo provide 6-

1qg.

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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. A= CH2;: R =H or M H 80 ,Ph A= CH2; R =H or M
?"-Ph RB O HP a8 No Ph A= CH2; R, =Hor M H 3
?"-Ph , Ph A= CH2: Ra=H or M@ H 3 Hdi N-c ---Ph Ph

W(/_)\zoo%s;zzfs:H or M H3 oANLO 0 RaH PCT/CA2006/001721

Attorney Docket No. L80003294W0

Compound 14

" Step a) ,
To a solution of 7-1a (206 mg, 0.35 mmol) in dichloromethane (5 mL) were sequentially

5 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 % cifric acid, aqueous NaHCO;
and brine, dried over MgSQ, and concentrated under reduced pressure. Purification by
flash chromatography provided 7-1b as a white solid.

10 '
Step b) _
A 4 N solution of HC! 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 vécuum.
Trituration with diethyl ether provided compound 14-2HCl as a white solid, MS (m/z)

15 (M+2)/2=546.5.

§. Synthesis of compound 23
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15

20

25

z0A-. A NO A= CH2; R3=H or Me A= CH2; R3=H or
Me .-- HN 3 oA L 'No- 03 0HANAO /) ,Ph
A= CH2; 12."-Hor Me- [/ Ph) A= CH2; R3=H or M WO

20071048224PCT1CA20061001721 0003294W M
WO 2007/048224 PCT/CA2006/001721

Attorney Docket No. L80003294WO

Step a) -
124 2 -—-3_:%? @

Intermediate 1-2d (250 mg, 0.78mmot), HOBt (120mg, 0.78mmol), HBTU (300mg,
0.78mmol} and DIPEA (525ut, 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 HCI 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.

b) ) %
8-ta — 0
\ NH 0o O
N—

Boc' 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 o 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 coilected, dried and concentrated under reduced pressure. The product
8-1b was purified by flash chromatography (hexanes/EtOAc). MS {m/z) M+1=569.4

Step b)

Step c)
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" % H3 0ANH H3 0 A NANH/ A= CHZ;
R3=H or Me A= CH2; R3=H or Me H-- NO oAN 3
N-- H3 N--/ A= CH2; R3=H or Me A= CH2; R3=H

or H '
WO 20(1\4’?048224 3 R PCT/CAZ2006/001721
Attorney Docket No. L80003284W0O

c) \————\

8l ————= &

N
o—g—£
H ‘)\‘NH o O
N~/
/ o

-
o

Z T

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
5  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 HCl in 1,4-dioxane for 2 hrs.

10  Volatiles were removed under reducted pressure and the residue triturated with diethyl
ether to provide compound 23 as its bis-HCI salt. MS {m/z) M+1=935.1.

9. Synthesis of compound 25
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AANN/ . H 31lik A= CH2: R3=H or Me A= CH2:

R3=H or M@ H H3 A= CH2;: R3=H or Me A=
CH2: R3=H or Me H3 0N HA 30- NH
WO 2007/048224 : PCT/CA2006/001721

Attorney Docket No. L80003294WO

P |
HN.O HN._O
. 5 o 5 o
: NN NN R O f
TN A}N)]/\Nf
| 00 H

0O H
N H,. Pd/C
AN MeOH
H O
H 0 N-o —~N 0
~N
- N N : °  H :
H l o ]
© 07 “NH

23-2HC f : 25-2HCI @@

To a solution of 23.2HCI (100 mg, 0.1 mmol) in anhydrous MeOH (10 mL) and stirred
under N, was added 10% Pd/C (500 mg). The reaction mixture was purged with hydrogen
and stirred for 16 hr under atmospheric pressure of hydrogen. The mixture was then
filtered through celite and the filtrate was concentrated in vacuo to provide compound

25-2HCI as a white solid. MS (m/z) M+1=9043.6.

10. Synthesis of compound 41
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A= CH2: R3=H or Me A= CH2: R3=H or Me WO
2007/ 048224PCT/ CA2006/ 001721 Attorney Docket No.
L80003294V\D TABLE 3 ML -B - BG - Bl1- M2 Fornul a 1B

0B and B are Cr & al kyl Note: InI\/llandMZ ~
Wﬂng”é"éﬁﬁém stry at the connecting carbon is X Hﬁﬂ"“wﬂ”ﬂ
0 H2N'. . ... AN i...... HA=AX rr ,-,--N, 3 1Th PhD
CH2 0 -.... A= Afi--r-r 0,--,-N,... Aﬂ@nw@wtmwwwwo
H2N, . A N H A= CH2 A- NH

F\©\ N 0 -
r:s°0 H : -~
NN
0 X
HN
e Sy o
NH NH
| O ' b | 0 -
Y B e Y
p 5 o = RV
: N o N,S\©\ :H G N,S\O\
F F
10-a X'=Boc, X?=Cbz 10-¢ X'=Boc
al . 10-b X'=Boc, X2=H ©) [ compound 41.2HI

Step a) _ \ _
To a solution of 10-a (4.90 g, 6.15 mmol) in anhydrous MeOH (120 mL} and stirred under

5 Nz 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 provlde
intermediate 10-b as a white solid. MS (mlz) M+1=662.4.

Siep b)

i0 A solution of 10-b (200 mg, 0.30 mmol) in dichioromethane, cooled fo 0 °C, were
séquentially added Et;N (84 pi, 0.60 mmol) and oxalyt chioride (13 pl, 0.15 mm'o[).' The
reaction wés then stirred for 4 hrs at room temperature. Aqueous NaHCQ; and ethyl
acetate were added, the organic layer was sepafated, washed with brine, dried over
anhydrous MgSQ;, filtered and concentrated in vacud. -Purification by silica gel

15 chromatography eluting with a hexaneftetrahydrofuran gradient provided the expected
compound 10-c as a whife solid.

Stepc

4N HCI in 1,4-dioxane (3 ml) was added to 10-¢ (85 mg, 0.07 mmol) and the solution was
20  stirred for 2 hrs at room temperature. Volatlles were removed under reduced pressure and
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L1 Ph or C=0 0 H2N, A.N."ff, -.\ H A= CH2 OA'NH LI Ph

or C=0 0 H2N.,..AN A= N2Q CH2- 0 H2N, A -N A= 0 )1-CF3"
0* CH2 WD 2007/ 048224PCT/ CA2006/ 001721 Docket No.
180003294V ML M2 0 112N,. A 0 OA-NJLCF3 Op Az 2 O
WOAWHMER2A= 0 fi-CF3 S. CH2 0 H2NN A= 0  FCT/CA2006/001721

 Attorney Docket No. L80003294W0
the residue was friturated with diethyl ether to provide compound 41 as its bis-HCI salt.

MS (miz) (M+2)/2=589.4.

Representative compounds of the present invention were prepared by simple modification

of the above procedures and are illustrated in Table 1:
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kTh Ph CH2 0 H2N.,),0 LA Ph A= CH2 0 H2NJNIN7 z N ?
A= CH2 0 H2N-y)t-N-Thr A= ONCH2 0 2N A : A=, 2 0

Li AV\Ik,*CHZOHZNA,, . A=, 2 0 k-, AN AN CH2 0
W@Hﬁ%ﬁﬁzy *N7 i HNZ; |0|6| A= 60 ANk N G2 perdasnorr

Attorney Docket No. L80003294WO

TABLE 1

Compound Structure (M +2)i2
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- Attorney Docket No, L80003294WO

Compound Structure (M£2)/2
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O Ph CH2 0 H2N.,...ANHA=0 O,ILCF3 IP CH2 0 H2NO
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Attorney Docket No. L80003294W0
Compound Structure (M+2)/2
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HPh CH2 0 H2N, ... .. A-N HA= .0 At" n- N\ HPh CH
0 H2ZN, AN, -,ir -HO-NH LI Ph A= CH2 or C=0 O H2N "it. N
iHA= CH2 A- NH LI Phor CO O H2ZN, AN A= 0 LI Ph CH2
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Attorney Docket No. L80003294WO0

Compound | : Structure (M+2)/2
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Attorney Docket No. L80003284WQ

Compound Structure (M+2)/2
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Compound Structure (M+2)12
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A=CH2 HO ,N}INO HPh A=CH2 HO

"I SLANO H Ph A=

CH2 WO 2007/ 048224PCT/ CA2006/ 001721 rnev Docket No.

L80003294V‘D M M HO "

I sl

".11.NPh A=CH2 IP HO

AN \--1 Ph A= CH2 0 H2NJNL(NcQO, L.1 Elp e
WW’”@‘“’%@“AJ N MPh A= OR 0 FRN - (AN | HPRLCE s
AN'" - e
' Attorney Docket No. L 80003294W0
Compound Structure (M+2)12
S,
o HN _
™ 0 ENB—«O 942.6
25 OO'N 0\/\'/\/_\ o] (M+1)
] NH
NH 0
& o
P e S son
. 0 i o NH
97T
7\ /N AN
O o
HN
NH ' ij
| &*0 p 0 N o .
27 "N 4 N 499.6
o H o NH
97w
& N HN
O o
NH
"N
NH &NI@
V Hn.&o / 0 N o
28 N 7 506.4
oﬂ 4 o NH
\_ O~
T
N HN
05 f
F
F

123




LI Ph_CH2 or C=0 0 H2NLNL1N2oH O- "---7---/ 3LTh

Ph A= CH2 or C=0 0 - H2N, AN iH ONH2 A-N LI Ph A=
G2 0 H2iSLANEH O - N2 ANLI Ph A= CH2 0 HON. AN 10
'LI_Ph A=- CH2 aHO 0 F2N, AN-Thr 1 HO. feerldofiooras

WWOWW O LTh Ph A= CH2 HO L-1 Ph

Attorney Docket No. L80003294W0

Compound Structure ' (M+2)/2
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A= CH2 OA NO51,cmi2 H .3t,,,NH2 H- Ph A= G2 H 0
/N,AN iHNH2 0 Ph A= CH2 HO .,Ny....11, N NH2 i HO
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’ Compound Structure (M+2)/2
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A= CH2 H2 7Nvy.--ThThr =H OA-N)1111H2 H Ph A= CH2
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Compound Structure ' (M+2)/2
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HO ,NJL1.-Nmr. iHOH)1"N OA-NC 2 LTh Ph A= CH2 H 0
/1 sNLA:. OH)" NHOANC*2 LI Ph A= CH2 HO "N OH
NOATr7 A=CH2 H.Nz OHO O Ph A=CH2 HN WD
- .2007/048224PCT/ CA2006/ 001721 Attorney Docket_ No.
WEHESSgAW ML M2 N H A= OH , L, N---. ON,  PCT/CA2006/001721

L-1Ph 10 CH2 or CO
Attorney Docket No. L80003294W0O

5 Representative compounds of the present invention which can be prepared by simple
rodification of the above procedures are illustrated in Tables 2 through 11:

TABLE 2
10
M1-BG-M2
Formula lA
o '
() \\\\ 7 o/"zl_
2 _
= 0 O™ Ay pre
15 BGis L S
e
e
M1 : M2
R3 ' . ‘ R3
O . 0O
HN_ A Q 0 HaN A Q 0
- :\\ H O A-N}L.CF:; :\ H O A-N'\L‘CFg
Ph } ) Ph
A= CH,; R*=H or Me A A= CHy; R>=H or Me
. ] i
OR OR
~ H o A-NE\ ) :\ H o A_NH
3 Ph : Ph
A= CHy; R’>=H or Me : A= CH; R’=H or Me
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N A= H)Ld,N- LI 4P Ph CH2 or

fi

C0 HO zN AN...... Ti
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y_ IN-SI-. /"Ph Ph A= CH2 H .."

HPh A=CH2 HH X "..

||N H
.61 H'Ph Ph A= CH2
.,,1"0/ N ? Ph A:,CHZHH/ c/ 3

Ph A= CH2. Hc/S Ph A= CH2 H Hil ___  N..,../"Ph
VOB CHY H H N, ... .. /"Ph . Ph PCT/CA2006/001721
Attorney Docket No. L80003294WO
M1 M2
o RN~
H ' H

_N

’N\;/(U‘N)\rQ 3 AN \)J\ K/Q »\/N‘W
z H O A.,N \\g A-N

¢

Ph
A= CHy; R*=H or Me

A=CHy; R3=H or Me

N\)L g/?\w}@”ﬁ“ O

¢

A= CH,; R*=H or Me

IR

O

¢

h
A= CH:; R

ZI

AR

A-N

-

Ph .
A= CHy; R*=H or Me

=H or Me
. ,

N ‘N o]
YN oH
z H 0 A""N)kg

™Ph

¢

Ph
A= CHy; R*=H or Me

\»U;?

A“N)\\,/O\‘(
g: ~pn

A=CHy; R*=H or Me

At I;?NM«

Ph
 A=CHy; R=H or Me

AL

AEN)*\;"\«
8 ~Ph
Ph

A= CH,; R*=H or Me

,\)LJ;Q

A“N»\_/O\‘(
e ~pn
Ph

A= CHy; R*=H or Me

150




= CH2 WO 2007/ 048224PCT/ CA2006/ 001721 ML M

Hr..."NPhA:CHZ HHN"..../ -1(. O H,,N :

HNity O Ph A= C112 H Ph A= CH2 H H "N p Ph A= CH2
w3 B2 PCT/CA2006/001721
Attorney Docket No. L80003294WO

M2
3
H o~ H
iy ? o0 Y St
A“Nk/ j{ = H 0 A"N \\g

‘)

h
A= CHy; R’=H or Me

¢

. §'h
A= CHy; R"=H or Me

A=CHy; R *~H or Me

_ . S—
N oR - o0
N
NN LH\S/ AN N LH%/
2 Mo AT Jo - 0 A T 4o
2 ~Ph \) ~Ph
Ph Ph

A= CHj; R>=H or Me

IS O

A'-"N T A\N z
8 Ph 2 Ph
3ph '3Ph _ ‘
A= CHg,R—H or Me " A=CH;; R°=H or Me
R 3
y O'R- k y OR _
A D KA o
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CH2 H Ph A= CH2 N- p, 1d\0----Ph H HNR
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Attorney Docket No. 1.80003294WO
TABLE 3

M1— B — BG — B+— M2
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Formula 1B
HN’}L _ l
. ' O NH
0 0 H O |
BGis O f"\N,U\N}L /:{;\(H-L b br
! ! N
NH H H ", ! HN™ S0
‘131/ O H i
10 ) B and B are C,-C; alkyl.

Note: In M1 and M2, the stereochemistry at the connecting carbon is (S)

M2
HzN\/U\ Q ~ HaN A A 1@ (i
: A- N CF3 :\ H O A-N CF3
Ph 0 Ph
A= CH, A=CH;
0 ‘ o]
HZN\_)LN :Q : ) HZN\_)LN Q
H 0 Apn A H 0 Ay
' Ph Ph
A=CH; or C=0 - A=CHj or C=0
' 0
HZN\)LN Q o] HN_A IQ 0
: H O AN}LCFS : H o A-N}LCF;;
A=CH, - _ A=CH, '
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;N 7R
N__ N _-

A= CH, A=CH,

o : 0
HZN\:)LN IQ 0 HzN\:)LN Q C)L
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N A= CH2 H A=

CH2 H--. NA=CH2 H-NH2 A= CH2 0 H-NH2 A= CH2- WD
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4W) Table 4 M- B- BG - Bl - M2 5 Forg@afl@4d@091721
Wh%@@%éé%‘isj)r 00 10B and Bl are Cl1-C6 al kyl Note: In
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z H 'e) ANH : H 0 AN\i\

: k\F’h Ph
A=CH; or C=0 A= CH; or C=0
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WeRTHHEBAN, .. K 0

Attorney Docket No. L80003294W0O
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HPh Ph
A= CH> A=CH,
H R » Pt LWQ
N N./ O N N/ O
7Y N NH: <7 N NH
z H O Nkf 2 z H O y\i 2
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H 0 Hy O
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CH2 9 LI Ph O H2ZN,A. .N A= 0. LI Ph CH2 0 H2ZN,A. A= 0
CH2 0 )LOF3 LI Ph O H2N, AN 71H A= PCT/CAZO06/001721
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0 0,NLOF3 tTh Ph CH2 WO

2007/ 048224PCT/ CA2006/ 001721 Attorney Docket No.
L80003294W ML M2 O H N 0 OA-N LI Ph A= CH2
* 0 H2N OA-110 LI Ph A= CL 0 H2NJN20 LI Ph A= CH2 O
WEZOYWSB4 LI Ph A= CH2 0 H2N, ANThr it A LI BETAA2Hq901721
EHO

 Attorney Docket No. L80003294WO0
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0 a : o ¢
w0 | 2R D

b
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HaN IQ HAN A @
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O _ 0
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= H o A;S’/ = H O AI_S// - .
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0 HZN'A N.Thr iHill OA LI Ph A=

CH2 0 HZNLJYNRO E

H* Ph A= CH2 O H2NyIN 5. HO Alilp Ph A= CH2 0 o
H2NANI N7O zHOA-N LI Ph A= CH2 O H2N, ", A-N-Thr iH
A= OANLI Ph CH2 HO/NO Lt Ph A= CH2 HO /N0
WH 061048224110 H Ph " PCT/CA2006/001721
Attorney Docket No. LB0003294W0O
M1 M2
A= CHy A=CH;
SN 12,040 g L
/NJNIWN Y /N\/“\Ni\’rlQ “:‘3\
. Ho AND ' Ho ANO
A=CH, A=CH,
BNy BRER
N N O O
7Y N NH s N NH
:H A_NL/ 2 : H g A_Na“\/ 2
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N N 0 N N 0
~" "N " N
s A A_N/\\\/NHz s _i N T A-N)!\/NHz
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A= CH2 WO 2007/048224PCT/ C A2006/0 01721 No.

L80003294W) M

0O AN HPh A= CH2 0 H2N, ..it.Nry aH OA N LI
CH2 110 O H2N,...A N....11,
w2y yas2A= H Ph CH2 or C=0 OH O

EH O A N* LI

M iHO O A.110 HPh A= CH2 ,QzHO

Ph A=

Ph A= CH2 0
PCT/CA2006/001721

Attorney Docket No. L8000G3284W0
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O ©

| A= CH? A=CH;
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’Hﬁﬁ%NQA.N?k, i, /E-\;iuj\gn? 3 NHp
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0111 0 H Ph A= CH2 / NJI

WOROEAERY H2 N . J.
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Attorney Docket No. L80003294W0O
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NH2 OA-N LI Ph A= CH2 WO
2007/ 048224PCT/ CA2006/ 001721 Attorney Docket No
L80003294W M M2 H O /NNN2o LI Ph A= CH2 LI Ph A=

CH2 HO L-1 Ph A=CH2 HO LI Ph A= CH2 HON_...A |/
WO 2ppTORB2R4 . . .. y..1 -1 Ph A=CH2 H iH PCT/CA2006/001721
A ... /Th(OH O AN LI Ph A= CH2 HO ...N Ph A= CH2

Attorney Docket No. L80003294W0
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H O 4 ~H 0
/N\:)LN NQ 7 ,N\:)LNJ\H,Q
H 0 “NH

A=CH; or C=0 A= CH; or C=0
— 5 0
H ! H
NN /L’(N o N JW(IQ 0
aadih| NH 7 N NH;
H H o A"‘N)k/ 2 : H o A"N)k/
A$CH2 . A=CH2
H © 1\’ ' H Q ?
N_A N/ O N_A N/ O
“T R O?NMNHZ TN T N
A=CH2 A= CH2
@gq 12N
N N/ O N N/ O
N AN
7 H 0 N&% I H p N&%
A=CH, A=CH, \
2 ? P Q
N N./ O N 0
/ N NH s N NH
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Ph A=

Ph A= CH?
W 2907(q4%24

NNHZ . . :

HO Ph A= CH2 HO LTh Ph A= CH2 H O LI
CH2 WD 2007/ 048224PCT/ CA2006/ 001721 ML M2 NH2
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? ] P%T)é &]}6/_\01721

Attorney Docket No. L80003294WO
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3 le 20
N\)L N./ O N N/ Q
s NH <~ N NH
O AN}\\/ 2 : H .0 A'NL! 2
5(_ E\j
NH
A—CHg A=CH,

1 %Q H\/?L l\r?

N N/ O N N O

AN NH 7Y N NH

z H O A_N,“\/ 2 - H O A_Nk/ 2
A=CH, A=CH,

SRS 1R LD
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A

Attorney Docket No, L80003294W0

170

M1
CH, or C=0

CH; or C=0

A=
A=




NH2 A NHPh A= CH2 WD 2007/ 048224PC1E/ CA2006/ 001721

ML M HO .,,N'..a.NOHO Ls Ph A= CH2 HO "ii,il NOHLO
LI Ph A=CH / O LTh ------ Ph =CH2 .. NHNH2 O
Ll ----- Ph A= CH2 2zHO A-* Ph A= CH2 NJ. z. 0 A~
WS 200048920 H PCT/CA2006/001721
Attorney Docket No. L80003284W0
M1 m2
H © _ H ©
/N\./D‘NJ\NN { /N\-)LNJ\WQ
P H 0 Ay = H o Ay
A= CH; or C=0 A=CH; or C=0
/N\)LN N 0 /N\:)LN N 0
A= CH; A=CH,
{ R A
N -N O
H ﬁ AN’“\/NHZ

A= CH, A=CH,
H \)OL Q H ﬁ' ,
N N./ O N N./ O
<N NH 2 N NH
= H O A'Nk: 2 a H O -N}k: 2
5 6
A= CH, A=CH; .
H © - _ H O .
NAGNNY 0 N AN 0
A= CH, A= CHy
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i 0* HIAN\Th Ph A= CH2 H 0 , NAN7QD ---.NOA. LI Ph
A= CH2 ,-.N HOH31"NO -1 Ph A= CH2 :
/N, AN----",ff,OH, LTh Ph A= CH2 HN OH\Th Ph A=
- CHH..,N--11-- OH Ll Ph- A= CH2 WO |
- WOGH0/088 24PCT/ CA2006/ 001721 Att or ney Dockett Gig-42006/001721

L80003294W
~ Aftorney Docket No. L80003294W0O
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H © ’Lr H O J\W
N N/ O N_A N
AN NH 2N NH,
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/NE)LEALNN? , ,N\,ILNLrN?
- O A'NH : H O ALNH
. A=CHzor C=0 A=CH, or C=0
H ©O
/N\_/u‘

A= CH, A=CH,
H © k’, 0
= H o A Nk;NHQ < F H a A-N’“\fNHz
A= CH, A=CH,
H O . o
/N\-)Lﬁiﬁ( ? i,NHz /H\ANJ\WN? o
B ‘0 ANTY = H g A~Nk{NH2
?f‘ \Ez\
H O
H O
= H 0O i H g
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HO /PLAN aH Ais CO R3=H or
is C=0; R3B=Hor M HOO a HAR4 n-Nilk W A is C=0;

Rz

OR N, ANN /.

, N, _"JCN aH A is 0=0; R3=H or
Tar Ajs 0=0; R3=H or Me H 9 aHOA- Moy BBk NcS LEIBD3204W0

M HO9/ N2L NaHO A

nR3 H%sin aHIlit 14, Ais 0=0; R3=H
aH A is C=0; R3=H or
M HO /N aHO. N. . R4 AL

VECECA2006/001721

R3=H or M Attorney Do

cket No.

L80003294W TABLE 6

M1 - M2
BB 0
N AN NS O N JW('Q
YN NH, - AN Q
© H 0 Ay 2| EOH G AR
A= CH, A=CH,
H ©Q H ©
NN %(N 0 5 N_K J\WN
4 - N Tt 7 O S
N H O A-N
HNL NH

) © AW 0 A Y
8 ~Ph 2 ~ph
Ph Ph
A=CH; A=CH,
P N O H Ve N N ¢ ] H e
N0 =N
H : ~ 0
O AHNL_/k = H 0 A__N)\\:/
8 ~Ph 8 ~Ph
Fh ~ Ph
A=CH, A=CH,
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M- B- BG- Bl- M Formula 1B 1CNH B and Bl are
Cl-C6 al kyl 10Note: In ML and M2, the stereochem stry

at the connecting carbon is (S) Note: In the

WO iB23¢4 Table R4 is H or any non-acyl subdtdlG/emge/001721

ML I\/Q_ 0 H2ZN-"AN---...", ,0 .1 H2Nj LN, z. N. HBA-
i B o Pl g
ils Cr30 : : M2
| 3)
N\/LL /L"/Q N J\”/N
-~ 0 H
. E. ﬁ 1 13 )L/N\/\/
B ) “N :‘
e ‘ ~Ph ‘ 2 ~Ph ’
Ph _ Ph
A—CHz A=CH2
_ 2 0 A“N
2 2 ~pn
Ph | Ph
A—CHz A—CH2
5 ‘
H O
A AL 0y D
N - Q H S
N0 N
: H 0 A-N)l\/ H o )&\/ ~/"0
H ) N
Ph e
A=CH, A= CH,
X JWQ H\/(U)\ J\,r
-~ 0 H N.- Q 0
N ) N~ | -~ TN | H\/\/
.; | O \N
Ph | H
A=CH; A=CH,
A A 1A
= Ho0 A»N)X\/N\/\ph - HE N N-"Ph
R ) a A“N
Ph ‘ 2
— Ph
A=CH; A=CH,
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0 0 H2NNNQ H2N,."A.N iHO .1-HO Op Op Ais C=0
Ais C=0 t No. L80003294wW). ML , M2 O H2NANi wWN7 0 k4
N10 Ais C0 0 HNJ-N z",, . HA 0O A4 * is C21 0 H2N
WQ 2007048024 is :-.Hoil/4 Thr n4 N n PCT/CA2006/001721
Attorney Docket No. L80003204W0O
N\)L /LN’Q N\)L J\‘(Q \/
A;‘ ) A“N
Ph ﬁ '
A=CH, A=CH,
y ©
= - A‘_‘
© ; o) A“N
Ph. Ph
A=CH; A=CH,
0
H (o]
/N\)'L N O If-@i N fe)
: ﬁ ' )\\/OH g N )\\/OH
) 0 A}“ : o Ay
! 4
A=CH, A=cHy
O B
NJ\ JYQ o A NLW’Q 3
: o)
AN Y W( L A~N)k\._/ ~
2 ~pr el
2 . ph
Ph Ph
A=CH, A=CH, "
o .
. H O
H
/N\)LﬁJ\WQ f\)k/ /N\)J\Nij(@ Q  o_Ph
= O A—-N L = H O "‘N)}\;_/ \‘(
2 Ph 2 ol
Ph L
A=CHy A=CH2Ph
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N 0=0 0 H2N,-11-w--T A is zFl oA

nit Nnr NC=0 O

H2ZNJwneN H A OA.wR4 0* is C=0 O , AN HZNNQ -H ----. A

A R4 On 11 **

isCOHOAOPhiIis CCOHO APh.is
wofdoPosg2l, A NA NI 4 NR*is C00O0

PCT/CA2006/001721

Attorney Docket No. L80003294WO

M1 M2
O (0]
H H
H H
~ \)'L N O N Q
Nj\ﬂ’ 0 N@ Ni\f? o N
H H o A“NL/ L H H o A"N)X\/ \‘(
Ph Ph
A=CH2 A_CHZ
0 0
H o H
N NJﬁ(Q ?k/l'j' Py /N\)J\N/l\ﬂ,NQ Q H
i H ~S : ~g{
E 0 AT 5% = o AT Po
2 ~Ph ~Ph
Ph Ph
A=CH; A=CH;
H ¢ H 9 /
/N. N N 0 H , N. NN N 0 H
H H 2 \y : -
- o AN T SO = Mo Ay o
2 ~Ph 2 ~Ph
Ph - Ph
_AZCHZ A= CH,
o 0 -
H H
/N\)LN,L((Q 0 /N\_)LNJW],NQ o
: H o A“NAO : H 0 A‘Nko
A=CH, A=CH,
o] 0
H H
/N\./U\NJﬁrQ o /N\)LNJ\(Q 0
2 Hog A*N’lko‘ L -A‘NJLO
PH PH
A= CH, A=CH,
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~HNAA-NR4A n* is COHX / N..i.NEH A OA.NR Ph

is CG-=0 H9 ,NNALN HA Ph is C=0 ocket No

L80003294W) ML, M H9 N.,....ANz-HA 9
‘WwOoAsNiE2Ph is CO0 H' N ,, LN ,ir zH A ONW PledracA3e65/001721

_Attorney Docket No. L80003294W0O

M1 M2
9) o '
H H
A AN 5 |
: H : H
) 0 A-NTNH - 0  A-N"NH
A=CH, A=CH,
H Q H O
N N N o _N N N o

0
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HA/NQcN7 .."" Phis CGO zHA .'"'" Phis 0,0 HNO
HA H9/N=HA4 AsfR 4 410 is C=0 is C=0
H/ 0. 5 N o 7
WO 2007/048224 i PCT/CA2006/001721
Attorney Docket No. L80003294W0O
TABLE 5
M1-BG-M2

5 - Formula 1A

o\
_ R .
| / ;
_ 4 o \Qf“”" o
- BGis r’{“0 : \o , o
B o

.7

O

PN | J/

L)/o

z , or

o

10

Note: In fthe foliowing Table, R* is H or any non-acyl substituent

A is C=0; R*=H or Me

M1 M2
. R3 R3
O : 0
HZN\:)LN @ " HaN A NQ »
NH o Ay ~H o Ay
' 5 Ph _ ; Ph
A1s C=0; R’=H or Me A 1s C=0; R’=H or Me
3 3
, oR oR%"
H2N\/LN Q . HZN\_/ILN)\",N .
= H o AR : H o A_NR

or

A is C=0; R*=H or Me

3
OR
HZN\_)LN iQ
: H Rt
0 Ay

R3
HZN\';LQEQQRA;
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HO # 0 Ais GO . HNI . i0* 101 Ais C0O HOi A
OR4 f4 Lbis CO HO/1'1, ANiHA AN:14 Lb is C0
HO.:HO * HO z 0 't No. L80003294W ML M2 Aiis

wWor£bo7/048224 . PCT/CA2006/001721

Attorney Docket No. 180003294W0

M1.

M2 -

Ais C=0; R°=H or Me

A is C=0; R’=H or Me

5 -
HzN\.)'L N NQ

H
~~ o A.N_R4

A is C=0; R*=H or Me

3
OR
HZN\.)'LN N/p
H oo

AAN‘ R4

A is C=0; R*=H or Me

3
OR
H2N\-)LN N/;)
z H 0
A
) A’N'R

T
N

A is C=0; R%H or Me

3

oR
HzN\—./'LN Q .
WH oo AR

Ais C=0; R*=H or Me

3
H oR
: 4
= H o AgR

. Ph
Ais C=0; R*=H or Me

A is C=0; R3=H or Me

3
oR
L N @ )
. Dy H O A_N.R

A is C=0; R’=H or Me
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Ais CCOHOiH* Ais CcO HO i.
C=0 "N

*Ais G--0 /N

IN."%--4-.NiHAis G--0 /

HO ANRE * Ais

HR4 110 Ais C=0

NiHO Ais .)---- C=0

WORON7T/D48224 NR4 | 111 C=0 PCTICA2006/001721
— Attorney Docket No. L80003294W0O
- M1 '

M2

- 3
y Oof
NAY N:> ,
2 H g ayR

. Ph
A is C=0; R*<H or Me

3

g
NA NQ .
2 H o AER

-

. Ph
Ais C=0; R*=H or Me

- 0 h
A 15 C=0; R*=H or Me

—
H oR
[Ny
T H R4
0 Ay

) ’ Ph
A is C=0; R*=H or Me

ot

A is C=0; R’*=H or Me

N
H

Ny

A is C=0; R*=H or Me 7

A s C=0; R =H or Me

Ais C=0; R*'HorMe
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INHAA NR4AIT IllrisCO0O HO/N.. ...A NEHA
isC0 H O0zHAN--y OANWR4A is C=0 ev Docket

No L80003294W0 ML , M2 H X
wo Zophba8224A Atf R4 Si4--1,

O.NEHA s ita C=0
is C0O H PCT/CA2006/001721

Atftorney Docket No. L80003234WO

M1

3
H oy
/N\:)LN N
‘ H o)

4
ANK

A is C=0; R*=H or Me

RS

H
R 4
i H o R

A-N’

A is C=0; R*=H or Me

A is C=0; R*=H or Me

Ais C=0; R*=H or Me

A is C=0; R*=H or Me

Ais C=0; R*=H orMe -

P

A is C=0; R*=H or Me

—
p of
N A NQ
i rR*
: H p AN

3

H of
N GALN )
z H ') A_N,R

A s C=0; R*=H or Me




-. a0NHAOLA-isCOHa9HARL LA- is C0
H. NOAA -RAIlk war is C0 H. NOrHA OA -R4
Se var is GO H/ O .NaHA IL 111/ is.C=0 H

WO 2007/048224 PCT/CA2006/001721
Attorney Docket No. L80003294WO
M1 M2
3 — . R3-/
H OR " H )
N N N\/”\N N
s N 4 rd v R4
) z H O ; R z H 0 A__N.

<
O

A is C=0; R°=H or Me

A is C=0; R*=H or Me’

7’
PR G AT 2 H o Ay
A is C=0; R*=H or Me Ais C=0; R’=H or Me
3 3
H OR ed H OR
MNAGAN MNAGAN
: - pd H ) R4
2 H o) A-N‘R = H O A‘N’

R? R3
H O H O
N AN NG
4 : 4
- H O A N’R el H 0 A N’R
Ais C=0; R’=H or Me Ais C=0; R*=H or Me
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9 aHAiIs R4 ON to 11, C0 Attorney Docket No.

L800032941/ V0 Table 7 5M- B - BO - Bl- M2 Fornmula 1B

0 0O B and Bl are 01-C6 alkyl Note: In ML and M,

t jeochenistry at the connecting car begria6da)oo1721
Wolsloh(tﬁg?&z?n the followng Table R4 is H or any non-acyl
substituent ML M2 0 H2ZNJN2 A is LA Ph C=
TOAN 2H r UBhUA IS G20 0 HoNI N e sageoawo

A-N. R4 0 H2ZNN i H
TABLE 6

Mf{— B — BG— B~ M2

5
Formula 1B
A
ey o] R
BG i a ? NH v
is o ity o ]r
HN : ' H '
oY NS0
H
- - B and B' are C,-C; alkyl
10 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 B RO I |
qu\/lLN N . HzN\_)LN rsp »
LH 0 AR AR o A‘L
Ph Ph
Ais C=0 AisC=
O O
HZN\_)LN N HZN\_)LN fQ
: H g A'NR4 : H o NR
AisC=0 AisC=0
Q O
Han L N rN R
AisC=0 AisC=0
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AR4AOat is CCO 0 H2WINeMsSHA 0 OSis C=0 0

H2N....,..)--N-EHAO_NR4 Op is GO Attorney Docket
No L80003294W ML M2 O H2NJLi N7 ..... Ais OR4 N
Wozo?\'{migzzg E\I:é IOS O ARA N* C=0 0 H2NNi N7 5. 1&2&%2!&!}6/001721
Atiorney Docket No. L80003294WG
M1 M2
. 0
N, Nl;j HaN A AN
: 0 i H o
~ AR ~ AR
AisC=0 Ais C=0
o O
HZN\/‘LN NQ ’ HZN\/lLN N
: ' H
N X
N__- N. -
Ais C=0 Ais C=0
O O
HN A PQ , HN A A~ N ,
-\ H o A'N'R o H o A NR
AisC=0 - AisC=0
0] H O
,H\)LNJWIQ ,N\)LNJ\WN
= - L R4 . H R4
2 H o0 Ay :H o Ay
. Ph Ph
AisC=0 Ais C=0
o 0
HN L AN . HN A AN .
H 0 AR | H o AR
Ais C=0 AisC=0
H O H O
MNAGACN MNAGACN
4 rR*
: H g A N'R : H o Ay
Ph Ph
Ais C= Ais C=

207



H2ZN jt. NEHAis O AN. NC0 0 H2N,--IN ANQ R4 A
ais GO0 HNAANRI ais CO AiHO Phis C0 iHO
- AANPhis CO 0O H2ZN'A N.Thr 0 Ais C—OOH2N ,JLN A

AR4 0 is C.: Nt. AiHO .-R4
WO 2007/048224 ) J PCT/CA2006/001721
Attorney Docket No. L3000_3294W0
M1 M2
O
H 9 H
/N\_)LNJ-\”,N /N\:)LNJ-WN »
: H 0 A.N-R4 = H p Ay
Ph _ Ph
Ais C=0 AisC=0
: O
H O H
/N\_)-LNJ\WN » /N\/U\NJ-\WN y
= H o Ay = "o A"N'k‘;
\Ph ‘ Ph
Ai1sC=0 AisC=
H © H O
”N\)LNJ\ITNQ 4 ’N\:/U\Ni\'l’N R?
= H O A.NR = H 0 A‘N‘
Ais C=0 AisC=0
H O H O
/N\)LNJ\W@ » /N\__)LNJ\”@ »
: H o AN : : H p AN
Ais C=0 AisC=0
H © H © Q
/N\_/‘LNJ\WQ . /N\:)LNJWN »
: H g AR : H o Ay
AisC=0 Ais C=0
H O 7 H O Q
,N\_)LNLWN » ,N\:)LleN »
= H o AN : : ' H o AN
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tTh Ph is C=0 N'AiHO A A pj Phis C=0 et No

L800_03294W) l\/Ill' (Y% HOAHO ANPhis C0 H9 EH
A O NR4 LI™ Ph I's C=0 HO ,NANThr EH' A O Ph is C=0
wododdiaFH A Phois C=0 | PCT/CA2006/001721

Attorney Docket No. LB0003294W0O
M1 . | M2 |
Ais C=0 AisC=0
H @ _ H ¢
/N\)LNIWQ /N\)LNJ\",IQ »
: H 0 ANR4 : H 0O AN
Ais C=0 AisC=0
O H 9
/ﬁ\)LN,I-\TpQ /N\)LNJ\('Q
: R4 : R3
:H o Ay = H o Ay
AisC= AisC=0 ,
o) H O
/;L)LNJWN /N\)LNJ\H,N
: R4 : Rt
= H O A.N = H 0 AN
A~ A~
AisC=0 ) A C=0
H © H O ,
/N\L/U\NJ\WN » A /N\;/lLNJ\rN »
= H o Ay * H o Ay
Ais C=0 A is C=0
B O O
MNAGAN \ /H\/U\NJ\'FN
* H R4 H H R4
- o AN - O An
AlsC=0 AisC=0
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* l_D" 7
WO 2007/048224
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POT/CA2006/001721

=0

fais

zHONHAOKM,NNEHAO

Attorney Docket No. 1.80003294W0O
M2

210

M1
AisC=0




, Nyi --N-Thr EHO A.N * Attorney Docket No.
. L80003294wW ML M2 Ais CCO Ais C0O N
NN) C H i0 * o di Ais Cl) Ais CO0

WO 2007/048224 ' PCT/CA2006/001721

Attorney Docket No. L80003204W0O

Table 7
MiI— B — BG —B1— M2

Formula 1B

E<ﬁ/N‘H 1‘lﬁfN'H
) 0
B and B' are C,-Cy alky!
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
X L«'Q A ’I\WQ |
HZN\;)LN N » HZN\:/“\N N »
~H o A‘N\’\\ NP o Ay
Ph ' Ph
AisC=0 , Ais C=0 ,
X ’Ln’ X Jﬁr
HaN Ay :Q » HoN A Q »
2 H o Ay = H o Ay
Ais C=0 AisC=0 ~
o] 0 ‘
HgN\__/lLN IQ HZN\)LN N \
= H g A'N'R4 - : H g A_N.R
Ais C=0 Ais C=0
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/[ 14, ,A-NiHONR4 /NLAN 5:HA --N R4 * 1P A

isC0 Ais C0 NA N 5.E10 AN _HOA-N A
. is G0 Ais CO0O [/ .N
WO 2007/048224 PCT/CA2006/001721

Attorney Docket No. LB0003294W0O

M1 M2
o} 0
MZN\)Lﬁ N HzN\_/]LH ON?
: , .
~ ' 0 AR ~ A_N,.R
Ais C=0 AisC=0
0 : o]
HgN\:)LN N HZN:)LH N
= H o A.N r4 B o A.N_R4
T 7 T
N__ N_-
AisC=0 AisC=0
o ' 0
HaN A AN ) HAN A Q »
LH o AR - H 0 Ay
Ais C=0 AisC=0
O H (]
/H\)LNJW(N ,N\_)LNJ\H,N »
: H o) ANR4 : H 0 A.N-k‘
k\F’h o Ph
AisC=0 AisC=0
o 0 J\W ?
HzN\/‘LN Q ” HzN\)kN N iy
= H 0] A.N‘ = H 0 A-N-
AisC= AisCmO
H O H O
,N\)LN,LWN » /N\/U\N/LWN »
: H 0] A.Nr : H o A_N\;\l
‘\\Ph Ph
Ais C=0 A is C=0 .
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M2

AisC=0

AisC=0

M1

Ais C=0
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ocket No L80003294wWw ML , M HO iHA Ina es r i s

C=0 N"HO -AL NiHIidi

CA-- is C0 H 9 11, 24.

iHAO LA---

w Ais Cc0 HO -1H A 6,

is CG-,0iHA/ N

Wgéﬁo%lmﬁ%zi L W1, is CO0O,,Ny\LNS HAO

PCT/CA2006/001721

Attorney Docket No. L80003294W0O

M1 M2
AisC=0 Ais C=0
H Q H O Q
/N‘.)LNJ\["Q » /N\:/lLNj-\’rN »
= H o A..N' = H O A‘N
AisC=0 AisC=0
H O H © : Q
f”\-)"NJ\w"Q 4 /N\;)LNLWN Ré
: H g A'N'R = H o Ay
Ais C=0 AisC=0 -
H O H O
/N\/ILNJ\’rN . /N\/‘LNL“,N- .
: H g A.N—R = H o} A-;I\'\
AisC=0 Ais C=0
H © . H O
/N\_)LNJ»YN . /N\:)LNJ\WN »
EH g ANK = H o Ay
Ais C=0 Ais C=0
H © H O
/N\)LNJ\WN . /NJNL(N ,
E R i H R
H o AN 0 AN
Ais C=0 ' AisC=0
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0---0H9 N,,"--"-- /NaH Ais OA thl . IF C 1) WO
2007/ 048224PCT/ CA2006/ 001721 Attorney Docket No.

L80003294W) TABLE 8 OR400 (s)41 N O , - NH opdipcEroodidizei
WO TS 2 NH2 NH2 NI-12 110 NH2 1110 NH2 NH2 NH2

Attorney Docket No. L800032904W0

M’i - M2
C
H O H
/N\/U\Nj\n,@ ” ,N\)LNJ_\N/N R4
= H ) A-N : H O AN
Ais C=0 Ais C=0
O
H Q H Q
/N\_/'LNJ\“,!N 4 MNAGNY e
z H O A-N' - H O AN
AisC=0 AisC=0
O
T H
/N\)LNJ\“,Q /N\)‘NLH,N
: H o ApnNR = H o Apn-R
AisC=0 : Ais C=0
H O H ©
,N\.)’*N'L,r'*' /N:/LLNJW” R
I H R* : H A.-
z O AN O N
Ais C=0 Ais C=0
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OHv,..11... ..<1.1., Ny NH2 -NH23NH 0 H
Vic.----..,fry3Ni, N H2 NH2NH * 0
PCT/ 06/ 001721 Attorney Docket No. L800GRAAMocRS1721
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TABLE 8

R4 R4DD
i J
NH NH;
‘(k’ ] WY
0 [¢]
NH NHz
E/U\/ : %Y
N P
@) O

K :
L pON
8] £ 0 _

NH NH,

WY ’ L

-\fo \fo
NH? NH2

i J

NH . NH

WY WY

'\(O ' YO

OH _OH
O H 0O H

N _NH, N. _~NHz
; % Y hid
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Wq_@%‘ﬁ‘é’z’éww TABLE 9 wherein IRL,n, BG A Al are as

e

defi ned herein; Qand QL are i ndependentl
defined as NR4RS, wherein RS is defiff 0 i FP0RG3g94WO
R4 is10 chosen_from Rhe follagw ng-:

’ =N
o]
@) K@
e =
o —o
s o
M % fs/
O 8]
Y Oy

O 0

S S

£y fN/> | EN >
\\Ip Y/
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Attor ney Docket No. L80003294W) TABLE 10 wherein al,

W é"PZJP‘W”‘

R200, B. BI,

n, BG A Al are as ggf/
Qand QL are |ndependently defi ned as
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orPrj 1
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39666/001721

(<...Rl
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1C 40 it 6 Cu) N TABLE 11 WO
2007/ 048224PCT/ CA2006/ 001721 Attorney Docket No.
L80003294W wherein R1, R100, R2, R2w, B, B1l, n, m
BG A, Al are as defined herein; 0 and 01 a
WO AW Hent | y defined as S(0),"Rl1, and RllE’lsgcc Hean 1

fromthe following: R' Nt \ | Sel|_RIO n1l.-R10
=== 0/ 0\ Attorney Dacket No. L80003284W0O
TABLE 9
| R200
b j(\NHRWG
. y
I
(BEG)n
o 9 q
1
rg H o
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4W) GST- XI AP BI R3RING Xl AP codi ng sequence
am no acids 246-497 cloned into PGEX2T1 V|a

a

AVA | . - The plasm d was t ktl@ m%ﬂgﬁmo
for use in protein expressi 4 |on

- GST-H AP2 (¢l AP-1) SIR 3: H Pzicoding sequence from
am no aci ds(251-363 cl pne t 0 /PGex4T3 via BanHl and
Xhol . The pliasm d was tra rPed into E. doli DH5a
for use in grotermexpresyi on and purificat|i on.
GST- H AP1( cllAP-2) BIR 3: codi ng sequance from
am no.aci ds [236- 349, clo into PGex4T3 via BanHl
and Xhol. The plasm d was formed inteE. coi
DH5a for usg in protein expr on and puriffication.
GST- linker [SIR 2 Bl R3Ri_#g; codi ng sequence from
am no acids [93-497 clon g_ynt Gex4T1 via BanHl and
Xhol . Am no i anptTfied from full
length XIAP 15 in pGex4t 3, the primers: o
TTAATAGGATCCATCAACGCCTTH andl GCTGCATGTGIGTCAGAGG
usi ng standard PCR condig+pns. The PCR fragpent was
TA cloned info pCR-2.1 (invﬂﬁrooen) LinkeriBIR 2 BIR
3Ring was supcloned into ‘— by BanHl / Xho
di gestion. The plasmd ‘or med into{E. coli
Dl -15a for uke in protel pr sSsion and
purification 0 Yep T XUAP, Aeger a
pl asm d nunmber 23. Xl AP c»d quence am no aci ds
1-497 cloned|into GST f hlm J‘or, PCGEX4T1 vi a
BanH1 and Xh¢ | restrlctN;; S|tes (a—gift-from Bob
Konel uk and Peter Liston) 3| asm d was
transforned iinto E coI| use in prqtein
purification| 25 GST- XIA“ﬁhhnkfr BIR 2: XI AR |inker
SIR 2 codi ng|sequence frd an no _aci ds 93-497 cl oned
into pGex4T3Vvia BanH and The plasnm d was
transforned ilnto E. coh DH\a use in protjein
expressi on anfd purificatRon/ 12. Synt hesils of
fluorescent probe for FP“bs.ay A fluoresce pepti de
pr obe, w
Frnoc- Al a- Val -{Pr o- Phe- Tyr(tir BPr'o-GI y(t-Bu)-dy-OH
was prepared [usi ng standHde e~ chenistry oh
2-chlorotrityl _chloride— —At—J~ 3 Prot. -
Res. 38:555-561, 1991). Gleavm fromthe resin was
performed usiing 20% acet | n di chl or onghane
(DCM, which | eft the si "haln still bl ocked. The
C-term nal 35protected ca acid was cpupled to
4' - (am nomet hy) f | uor escei | ar Probes| 225 WO
20071048224PCT/CA2006/00§72’ A‘ rney Docket | No.
L80003294W) A-13 : .) USINg excess
di i sopropyl ca oinethylforﬁanide
(DMF) at room purlfled b) silica
gel chromat ogr DCM D
N-term nal Fnpc protecting grOe- as renoved usi ng
pi peridine (20% in DVF, ahd pyriified by siliica ge
chr omat ogr aphy (20@6netha-o! in"DCM 0. 5% HOAC) .

5Finally, the*t

—butyi

side chain protective groups
were renoved using 95%trifl pgy oacetic 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

reconmbi nant proteins 10 A Reconbi nant Proteins

expr essi on
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_instructions.

d ut at hi one S-transferase (GST) tagged proteins were
expressed in Escherichia coli strains DH5-al pha. For
expression full Iength Xl AP, individual or

woﬁzl(a\glqi?dggﬁgi ons of Xl AP131R dommi ns, cl AP-1, aglcAR=2oevd1721

ransfornmed bacteria were cultured overnight at

37Cin Luria Broth (LB) nmedi um suppl enente i t
f&ﬂirgey(%q_c?ed Wg. L\%gcg:gzmwo

ug/rnl of anpicillin. Th r,ni gh

then di luted 25 fol d int SABFESH Pg ampicillin
suppl enent ed nedi a and bacteria were grown up to A6DO
= 0.6 then induced mﬁtp lomM, R0

i sopropyl - D- 1-t hi oddragt [ [a[oX=N #0r 3 hours. Upon
i nduction, cells were trj fuge 5000 RPM for 10
m nutes and the nedia was r&noved. Each pellet
obtained froma 1 liter cylture received 10 nml of
lysis buffer (50 mMIris- »n200 nM NaCl, 1 nM DTT,

1 mMPMSF, 2 ng/m of |ysosynme, 20100 jig/nl)), was

I ncubated at 4C with gendl eyshakyng. After 20 m nutes
of i ncubation, the?ﬁHNL/ggﬁ%?Ps' n was placed at -80C
overni ght or until needgdy B! PurAf®cation of

reconbi nant proteins For purf%ication-of reconbi nant
proteins, the | PTG induced cell |ysate was thawed 25

R X qsape ey, 8 STBNBE B do cRshed it ng 1 1
I'q

urd nitrogen'two tines with vortexing after each
thaw. The cells were disrupted further by passing the
the fofiowing:
evice (d as;
The extract wa

15000 RPM i n KTk roearRPor 30 minut es. ,
The resul ting supernatantl was \{ h mxed with 2 ni of
gl ut at hi one- $epharose—3Q-beads g%Parnacia) per 500 m
cell culture|(per 1000mML\gul/tT or full length
XIAP) for 1 hour at 4C. ) rds, the beads were
washed 3 timgs—withh IX Trig-Buffered. Saliné (TBS) to
renove unbound protein —{he retained proteiins were
eluted with 2 washes of of1Rd MM TRI'S pH 8.0
contai ning 10 nmM reduced I one. The eljuted

protei ns werd pooled and cCipitated with 604g/liter
of ammoni um qul fate and SEEZ£E§U|ting pel | et '
35re-suspenddd into an appr jaR'® buffer. As judged
by SOS- PAGE tlhe_purified-proteins—226—WO
2007/048224P¢T/CA2006/0017§§ At t or ney Docket| No.

L80003294W viere >90% pur e e protein condentration
of purified proteins mas;ﬁggéiﬁined fromthe Bradford

wer

met hod. His-tlag protei AX

%ﬁ?essed in tthe E
Coll strain igrE—co—ABAS4 Tyt s USIing a 3
pet 28ACPP32 gonstruct. bile protein firaction
was prepared e~OFor protein
purification, tpe gs—purified Tty affinity
chr omat ogr aphy usi ng che ar maci a)
charged with INi S04 acco@ urer's

D i 0 Wa S >90%

pure as deter|m ned by SOS-PAGE The protein
concentration of purifi?d %i3>ei was det er{ni ned
fromthe Bradford assay.” 10\ B ndf ng_assay 14. -

"~ Fluorescence polarization-based conpetition assay For

all assays, the fluorescence and

fl uorescence-pol ari zati on wasqeval uated using a Tecan
,Polarion instrument with the excitation filter set
at 485 nmand the em ssion filter 15 set at 535 nm
For each assay, the concentration of the target
protein was first establish by titration of the

sel ected protein in order to produce a |linear
dose-response signal when incubated alone in the
presence of the fluorescent probe. Upon establishing
t hese conditions, the conpounds potency (1C50) and
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nd C B A nd nd nd nd nd nd AB rid=
Not determ ned; Legend: FP assay As5nM Bs100nM
QLOONM Legend: Apopt osone assay: As0. 1pM 13S0. 5pM pM
Resul ts denonstrate that the sel ected compgigs

WO 2044224t he caspase- bl ocking activity of XIAP |Ar12§§ﬂ]01721
apopt osone assay (express in effective concentratian
to achi eve 50% of activation and r égeney Rasket pp. LBR003294WO0

bind to various RP's. . Thi® Ky wa%®calcul ated from 10

t he di spl acenent a $Tuor [\ pocapabl e t-o bi nd
to the bir3 domain ofw&azi sﬁ's using a
fluorescent polarization as®ay. Cell-free assay 17.
Caspase de-repression assg lI)Jsing cellular extracts
(apopt osone) 15 10Qug of é}? Bell 3100 extract and
0. 25uM 2uM of GST- XI AP fusign protein (X1APBi r 3Rl NG
XI AP- Li nker ‘Bir2Bir 3Rl 0 f@b;-l ength Xl AP) were
co-incubated with &wﬁw Nows of conpound
(40uM 5pM . Caspases pgesént g n thi¥ extracts were
activated by addi ng 1mM dATP, 0. 1mM ALLN, 133ug
Cytochrome C (final concentrations), and incubating
widhei RC {107 R2 R pus'es,.m /A, A, @hatd snifiastheéiut i ons
used S100 buffer (50 mM 20 Pipes pH 7.0, 50mV KCl,
5 0. 5mMM EGTA pH 8.0, 2mM Myd 2 suppl enented with 1/100Q
Q ghd Qf bedepbndentiy HefineB\as SCORR' s pod B! ipchegemirom the following:
Chynot st at i n—teupeptinm—Pegstattm, Antipaip , 0.1M
PMSF, 1M DTT}—H i T ul.
Caspase-3 activity e~y overl ayi hg 30ul of
a 0.4mM DEVD{AMC sol utio _ed AMC cl eavage was
nmeasured in g TECAN Spegirophof pheter at 360nm
excitation and 444nm em ég_i_@on a- W _
2007/ 048224PCT/ CA2006100172 N\ Af't or ney Docket No.
L80003294W) Kinetic cygle wf 1 hour with readings
taken every % minutes.? activity was




cal cul ated as V, of AMC fl uorescence/sec.

Caspase

de-repressi on by our conpounds was conpared to fully

acti vated extract and acti vated extract
~Blsgsence of XI AP fusion protein.
Deat h Assays A.  Cell

Cu ture and

I ADA- MD- 231 (breast) and SKOV-3 (o

cells were ¢

Cel |

5 18.

ne

repressed by

eericA2006/001721

cul ture
% omerBoc &%q_so%ngatwo

w th 10% FBS

ll t ured..in -RPM-1640

O a auppl

enment
and

Steptonycin.| 10 B. Assays Vi ity assays wer e done
on a nunber |of cells ingkugi A- MB- 231, SKOV- 3,
HA60, PC3, HCT-116, and 80 cells. Cells were
seeded in 96 wWel'l plates at spective depsity of
5000 and 2000 cells per ye d i ncubated at 37C in
presence of p% CO2 for ours. Sel ect ed

compounds we
concentratio
Dl uted conmp
cells. For t
~and SWA80 ce

re diluted

i1

301

‘he nedia at. vaft

i ous

rangi ng f

he NDA- MB-2
s, the co

r o
TR

\> @ 'ul\vll U[J lU J.U
punds were adfded

A

ands were added ei

D uM

0 the NMDA- MB231

H460, PC3,

HCT- 116,
t her

resence of

of sel ect

ar viability

T
ch

of TRAIL. |After 72
uated by MY based
agalnst 20 |MDA and

Tabl e
d SKOV3

(nM A

alone or in
hours cel | ul {
assays. ! GRA
SKOV3 cel | i
13: 1 C50. 9 of
cel | [

A 3 A 5

Assays

11. Molecular constructs for expression
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GST-XIAP BIRSR!NG XIAP coding sequence amino acids 246-497 cloned into PGEXZT1

via BamH1 and AVA |. The plasmid was transformed into E. coli DH5a for use in protein

expression and purification.

GST-HIAP2 (clAP-1) BIR 3: HIAP2 coding sequence from amino acids 251-363 cloned
into PGex4T3 via BamH1 and Xhol. The plasmid was transformed into E. coli DH5a for

use in protein expression and purification.

GST-HIAP1{clAP-2) BIR 3: HIAP1 coding sequence from amino acids 236-349, cloned
into PGex4T3 via BamH1 and Xhol. The plasmid was transformed into E. coli DH5a for

use in protein expression and purification.

GST- linker BIR 2 BIR3Ring: XIAP coding sequence from amino acids 93-497 cloned into
PGex4T1 via BamH1 and Xhol. Amino acids 93-497 were amplified from full length XIAP
in pGex4t3, using the primers: TTAATAGGATCCATCAACGGCTTTTATC and

- GCTGCATGTGTGTCAGAGG, using standard PCR conditions. The PCR fragment was

TA cloned into pCR-2.1 (invitrogen). Linker 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.

FullHength human XIAP, Aegera plasmid number 23. XIAP cbding sequence amino acids
1-497 cloned into GST fusion vector, PGEX4T1 via BamH1 and Xho ! restriction sites. (a
gift from Bob Kormeluk 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 DHb5a
for use in protein expression and purification. ’

12. Synthesis of fluorescent probe for FP assay

A flucrescent 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-chiorotrityl 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
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A-1351; Eugene, Oreg.) using excess diisopropylcarbodiimide (DIC) in dimethyiformamide

(DMF) at room temperature and was purified by silica gel chromatography (10% methanol
in DCM). - The N-terminal Fmoc protecting group was removed using piperidine (20%) in
DMF, and purified by silica ge! chromatography (20% methanol in DCM, O. 5% HOAc).
Finally, the t-butyl side chain protective groups were removed using 95% triflucroacetic
acid containing 2.5% water and 2.5% triisopropyl silane. The peptide obtained displayed
a single peak by HPLC (>95% pure). k

13. Expression and purification of recombinant proteins

A. Recombinant Proteins expfession

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, cIAP—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
culiure was then diluted 25 fold into fresh LB ampicillin supplemented media and bacteria
were grown up to Agne = 0.6 then induced with 1 mM lsopropyI-D-1-thlogalactopyranOSIde
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 m of lysis
buffer (50 mM Tris-HCI, 200 mM NaCl, 1 ‘mM DTT, 1 mM PMSF, 2 mg/mi of lysosyme,
100 pglml)),. was incubated at 4°C with gentle shaking. After 20 minutes of incubation,v 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 diérupted by flash freezing in liquid nitrogen two times with voriexing
after each thaw. The cells were disrupted further by passing the extract four times through
a Bio-Neb Cell disrupfor device (Glas-col) set at 100 psi with Nitrogén gas. The extract
was clarified by centrifugation at 4C at 15000 RPM in a S3-34 Beckman rotor for 30
minutes. The resulting supernatant was then mixed with 2 ml of glutath:one-Sepharose
beads (Pharmacia) per 500 ml cell culture (per 1000mI culiure for full length XIAP) for 1
hour at 4C. Afterwards, the beads were washed 3 times with 1X Tris-Buffered_Saline
(TBS) 1o remove unbound proteins. The retained proteins were eluted with 2 washes of 2
ml of 506 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 resulfing pellet

re-suspended into an appropriate buffer. As judged by SDS-PAGE the purified proteins
226 .
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36 37 38 A39 B40 B41 B 42 C43 B B 45
B 46 A 47 B The conpounds exenplified in Table 1
were tested and found to have 1 C50s in the follow ng

ran .. A <100 nM B <1000 nM C1000 nM 5Spchi9cAz006/001721
48324 '
WOA@S’E@% s Assay: Measurenent of caspase-3 activity

from cul tured
cells. One day, prior tot e t&%ﬂd&ﬁ&gzgziwo

10 000 cel l | pl Aoe
weselP 9076 ot dhe BEP(D CRBFANTERR & T4 pm}%m elegriied from the

B;&d’f@.—ddﬁg{h&f conpound treatnent, conpounds 10 wer e
diluted with cell culture msdla to a working stock

concentration of 2X and 100ul of diluted conpound
HisvBigeprathitadwére epodsses|in tn&. ok sipint 8 Ragol HB@%{)@I& using a

pe écg’gs?tcoﬁszr%cf q‘hg gl%ﬁfécpﬁ'ot@fn fﬁaé@wayﬁl%?aieﬁ%bﬁsbmn above.

twce wth
FOBLn?cﬁtelnem!erﬂtlpnetheTﬂB'B?Wﬁtﬁﬂf #s R by, gty ;?é@ﬂ‘%%gﬁf’“y using

9“%%8‘%'% g‘?ﬁ dAbfaEe rwith KiSmY ac¥dding to the manufacturer’s
48224PCT/ CA2
ingtwigtinms 2 Gunity of the elut%g érgthTI?V%E:lLS f&(}?o rpGreey asDQé:t %m&? 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-polarizatioh was evaluated using a
Tecan Polarion instrument with the excitation fiiter 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 2 linear dose-response signal when
incubated alone in the presence of the flucrescent 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 poi_nt serial dilution
of the selected compounds. For each ICs curve, the assays were run as followed: 25
ulfwell of diluted compound in 50 mM MES buffer pH 6.5 were added into a black 96 well
plate then 25 ulfwell of bovine serum albumin {BSA) at 0.5 mg/m! in 50 mM MES pH 6.5.
Auto-fluorescence for each compound was first assessed by performing a reading of the
compound/BSA solution aioné. 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/ml BSA were
added and the fluorescence polarization evaluated.

15, Determination of ICs, and Inhibitory co_nstahts

For each assay the relative polarization-fluorescence units were plotted against the final
concentrations of compound and the ICx, calculated using the Grad pad pnsm software
and/or Cambridge soft. The ki value were derived from the calculated IC50 value as

~ described above and according to the equation described in Nikolovska-Coleska, Z.
- {2004) Anal Biochem 332, 261-273.
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Tris-HC1 pH 7.4, 0.1% NP-40, 0.1% Chaps, 1mM DU

0. 1mM EDTA, 0.1nmM PVSF, 2 ng/ m Chynotstatin, :
Leupeptin, Pepstatin, Antipain) then incubated at 4
éﬂgking for 30m nutes. 45ul of Caspaseaasayos/001721
r~“and 5ul of Ac-DEVD-AMC at 1ng/nl were added to
~each well, the plate shaken and incubated for

16h
37C. The anount of 5 rel ease AMC mﬁOrﬁ%Va[é‘lﬁfeéH"riLffO%P%g“WO
TECAN spectrophotoneter at with the excitati on and

16 93507 il ldntn RP, Ahiket EIRI0ANKEH BIR2- BIRE-RING derepression
percent age of Caspase-3 activity was expressed in

asghpari son of the signal obtained with the ‘

In &YQBr fof RArRtheaRe Hdativ@ ctivite bf ik aelebiod chrepiunt ragaingiXIAP-BIr2, we

_Detection of Xl AP and PARP/ - o _ AP
setpga0.ip; vilrp assay Where, pslpggéseg ﬁ&gﬁgﬁ gfyggggﬂ%g)rnzprgtgwg of X

linky-bite,s Ker Linkert Bir2ir3-@8NGsonviiienglna K- £taspay 80@-125ul) and
12%51)(2{4.315;‘5‘1{51 't(t;HAeaﬁ‘é%n@&tmNP'olf sgPone ltasic afreedli SBIT-BFDE GST-

['s were treated with

_ ! sel .ect.ﬁﬁ ¢ compound
BireBiRINGd om fullensth iR avese codneuRater avihoteriabqiufigns gt compo
(200RMEEMIE |CaSpdsB hétiiRS Wak aeshsGreli Iby, ovprdyingt 25a! blya 0.4mM DEVD-

cent.rifugation at 1800r pm C.. I e t] |
AV Solatn. b ot BTe s gPRC s Ui it AR Caspase
bufiéll (50iMDfepe] PH5 7 MASOONTN NafZt i) %nbuchosg 50ol HOF, §0mlt PET. 0.1%

o e B Sl S s s o

cadfemecel8, s7,@xt rh ot Binh €hewn??3. 2O EH284234C for 10nin at -

10 000rpm Both-the supernatant and the pellet were
kept for western blotting anal éaSi S escCr |

S d
'Irhgeﬂqgmscpntoﬁ«MQqéefgqﬁgg nEm e Ga§ ﬁﬁ%s&q’ﬂ y%%rﬂf gﬁ? _mg%trate was
mef‘f‘ééﬁ}e'dﬁﬁ QO EOMN SRetbphdfbrRiat GB0MT eketatiorvarsl 444nm emission, after

racti onated onto a 10% SDS- PA Pel |
15,1 8 TS9N £ P Bles [epRos ige Effaltf o Hono or
twba® cbinpbtitibh erodbMusiti GraptiPad ¢4 0r vsingd the dluegsesnce values after 15

SOS- PAGE. s [ I '
e pf GovPIRE e AT BRI TR ol SR, o oy

0.6A for 2 hours. Menbrane non-specific sites were

TH & %ﬂnés%géhlx&é’%&?s\%& ﬁhhé%o?ﬁsﬂh@iab%yidﬁd TRFFkéTBR2-

containin Tween- 20 RT. For protein
Birafeesmose. DBNbiioR sEsRseraINEH Ko breed BRI Ta0E 12
overnight with prinmary anti bodi es rai sed agai nst Xl AP
cl one 48 obtai ned from Becton-Di cki son) or PARP
obt ai ned from Cell signal or caspase-3 or caspase-9
primary anti bodi es were incubated at 4C with shaking
at dilutions as follows: XIAP clone 80 .
(Becton-Di cki nson) 1/2500 PARP (Cell Signal) 1/2500
Caspase 3 (Sigma) 1/1500 Caspase 9 (Upstate) 1/1000
Upon overni ght incubation, the nenbranes received
three washes of 15 min in TBST then 35 were incubated
for 1 hour at roomtenperature in the presence of a
secondary anti body 232 WD
2007/ 048224PCT/ CA20061001721 Attorney Docket No.
L80003294W) coupl ed with HRP-enzyne (Chem con) and
diluted at 115 000. Upon incubation each nenbrane
were washed three tinmes with TBST and the -
i mrunor eacti ve bands were detected by addition of a
| um nescent substrate (ECL kit Amershan) and capture
of signal on a X-RAY filmfor various tinme of
exposure. Active conpounds wgge shown to induce 5 the
cl eavage of PARP and XIAP as well as to translocate
XIAP into an insoluble conpartnment. 21. Hollow fiber
nodel Hollow fiber in vivo nodel were used to
denonstrate in vivo efficacy of selected 10 conpounds

agai nst selected cell lines as single agent therapy
or in conbination with sel ected cytotoxic agents. At
day 1, selected cell lines were cultured and the

fiber filled at a cell density of about 40,000
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vari ous doses using different route of
adm ni stration, including intravenous bol us,
i ntravenous infusion, oral and subcutaneous
ect | 5AIl literature, patents, publis
Wﬁﬁﬁ m@%?ﬁons cited herein are hereby |ncorp%§g¥%é&%mh7n
reference. Fromthe foregoing, it wll be appreciated
that, although specific enmbodi ment sAtstneyReckehhie hBG0gp2o4W0
have been described herein for purposes of
i | | ust r RABLR 12 {myitro gelivitiiefspiesied spraprandpagaini Rste

nd¥ Not determined;

gt [C tdddihd 1O The SAlbicscait poiRBEo® {FH) Aesa :
| @H&onwﬂ%ﬁ}%gg ndly, tiep nventi o(r?cusp mot ||1r)n t QQ{AP-Z
except as byxiApe appended .mhal ms. CLAIMS 1. A -nM
conmpound| repragented by Fornula |: or a salt thereof,
hergin [ n I'S@or I; mis @ 1 orf2 pis lori{2, Y C
is NH O or SA A-and Al arg i ndependentiBy 2) C
- CH2CH2-|, 3) #C(CH3)|2-, 4)B-CH(CL-C6 al Byl )-, §) A
- CH(4C3- 07 cyclmoal kyl|)-, 6)A-C3-C7 cycl oad kyl -, |7) nd
- CH(eC1- 05 al k| - C3- Q7 cycl dal kyl)|-, or & -C(0) -; Bnd
and B1 are independgntly (B-05 allkkyl; B®lis 1) nd
L X-18 X1-f 0 sBCNANZz, 2) MH O 3) H ofdo Nitt- 4) md
X afdl X1| are iG‘]dependentIyndl) 0, 2) NR""d 3) S, |0 4
ti zf120 " z L is: A
13 nd B nd nd
14 nd B nd nd
15 nd nd nd nd
23 B B A B

Legend: FP assay : A<5nM; B<100nM; C=100nM;
Legend: Apoptosome assay: A<0.1uM; Bs0.5pM; 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
50% 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.

Gell-free assay

17. Caspase de-repress:on assay usmg cellular extracts (apoptosome)

100ug of 293 cell S100 extract and 0.25uM-2uM of GST-XIAP fusion protein (XIAP-
Bir3RING, XIAP-Linker Bi?ZBirSRI'NG, or full-length XIAP) were co-incubated with serial
dilutions 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 3750 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/mi Chymotstatin, Leupeptin, Pepstatin, Antipain ,
¢.1M PMSF, 1M DTT). Final reaction volume was 30ul. Caspase-3 activity was measured
by overiaying 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

229
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1) -Craw al kyl -, 2) -02-06 al kenyl-, 3) -C2-04

al kynyl -, 4) -03-C7 cycloal kyl-, 5) -phenyl-, 6)

- bi pheny: k I (7)C2 het eroaryl -, 8) -heterocyclyl-, 9)

- C1- yl - -C6 al kenyl)- C1-C6 al kyl - ,pchB)A2006/001721
WO 2007/01522 ’

- @7 %Za?kyl -(C2-C4 al kynyl)-C1-C6 al kyl, 11) -Ci1-C6

al kyl - (C3-C7 cycl oal kyl ) -C1-C6al kyl, 12) -Cl-C6

al kyl - phenyl - C1- C6 al kyl, 13) Attorney Docket No. L80003294WO
kine®] cpde | ay mpbng'thyqea@ggso@kgp @rpry ? Zﬂ]inutes. Caspase activity was
calcfatea oAl ‘U%’ br Rt Radstbndeletd Galsfiade, deliepressiin 6 oal kerhpounds

het erocycl yl -Cl-c - Cl- =
wamwp?fe}éi? XJM@C,W?#%% l&%%zgé aﬁgﬁggﬂe% g’é‘bagﬁrﬁghetl%d ‘%t%,p gg?”ce of
X149 fdstonQfotainky! optional |y substituted with one or

nore R8 substituents; Q and QL are each independently

1) NR4R5, 2) OR11, or 3) §(0)",FV; or Qand QL are
18e@elhCuligrepmddiaik Death Asopsrein Gis a 5, 6 or 7
A E%ﬁ‘gglhﬁéi ring which optionally incorporates one or

~or e _het er oat ons chosen fromsS, N or 0, the [ing.
MBMRZ8 (oroard) 730 SEENCT (QIPEESaPRTCiRlS BEqrar i ip RPMIT640
mexitPSupplenfimtes wilRt 090 HBR&nd N €0 edis/mLi of tRepieitiient [Sfeptgniycin.

2) hal oal kyl, 3) Cl1-C6 al kyl, 4) C2-C6 al kenyl, 5)

C2-C4 al kynyl, 6) c3-c7 cycloalkyl, 7) C3-C7
B.®gedywal kenyl, 8) aryl, 9) heteroaryl, 10)

Vi%{'ﬁ 5o ?Je}l%io%(lé:r\é‘ ﬁf_‘gg-hgr’b&fgo}éﬁélhé)blu@%?ﬂ&?ﬁk@@) HaG0,
PC3, HCT-116, and SW480 cells. Cells were seeded in 96 well plates at a respective
density of 5000 and 2000 cells per weli 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. |Csos of select compounds against
MDA and SKOV3 cell Iinés are presented in Table 13:

Table 13: ICss of select compounds against MDA and SKOV3 ceill lines

Compound MDA SKOV3
_ ECso (nM) ECso (nM)
A

p3les]lecdb-hdbd bbb -db g podi g b b by

anlBIRI2 Bl w|~o|o|slw |1

230
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wherein the al kyl,

cycl oal kenyl
nmore R6 substituents;

al kenyl ,

al kynyl,

cycl oal kyl ,

and

are optionally substituted with one or

and wherein the aryl,

Wo@géﬁr%iyl heterocycl yl, and heterobicycl yﬂ:’mmoos}oonn
opblgn?IIytsubEéltutid mnth one or nore R
substituents; is
hal oal ka 5) al - m) k\r)fu e 2 Attprun%mg}cke 0. [ FJ0QAZI4W0

Ckynyl ComReungy dycl oaMBA " RO ol kb
al kynyl m gyclo 9) 03 X &Palkunyl,
10) aLyLlelé_heLeﬁgar\. 0 M) pot br b SRIIMY, o
het er dbi {'\\/{'\|1 = Ay oo AR Rl

E’ L — T _u} O\ U); Ny I0) FKUI_lg y
g) ‘N nfé‘h‘?p;?'“oaﬁﬁ,?s 19} -E(-0)OR7:—26—CONRG RO,
R . [ Yall P_V_YAr-SR W’
243 g(‘(‘lﬂﬁ:;%w‘ gnr 7 VV\V{’::\\'B"\I,\, AVANE N n-—\nLO) 1 NU) iy Rll’
NN —— 29)g NECYNRBR9,~ WTET e T he
aryl, thet-er \2‘1[:’,. hieteroeyptyt—and—heterobi cycthyl
are opt ona'(z'zy Stbgt-ttt GLA"V'Vi th—opeor nore R16
substlf"er‘.*i\:,’_,3 R—+s—1)—H; Jf) hatoatkyt—— %) CI-C6 - -
al kyl ,—4) u§4C6 atkenyt—gy C2=CAratkynyt—, 6] C3- C7
cycl oatky; 2:) S-g7—eyctrogtkenyl 8y aryf, 9)
het er gary 5 Oy—hetierocyct yt-—tI)yjheteronicyclyl, 12)
RBRINH=Y¥)5—13)—Ci=iE6at kg =C2=Caalkenyt, or 13)
“Cl-CG o Rynyt-a whereirfr the alKyT,
al kenyt——a nz,é“ryi —cyctoatkyt——andjcycioalkenyl are
opt i onjat-t- i Wi t{T orme of Nore Ro6
subst i ermAteary heteroar yT,
het er g terobicyctyt —are optgonally
subst i or nmore RLY9 substitgents;

34

35

B

36

37

38

39

40

41

42

43

44

45

46

47

@ Wm0 Wm{m|m > 3> W0

The compounds exemplified in Table 1 were tested and found to have ICsps 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 celis per well were plated in a white tissue culture
treated 96 well plate with 100ul of media. On the day of compound freatment, 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 200ut of cold TRIS
Buffered Saline (TBS) buffer. Cells were lysed with 50ul of Caspase assay buffer { 20mM

231



10

15

20

25

30

35

R8 and R9 are each independently 1) H 2) hal oal kyi,
3) Cl1-C6 al kyl, 4) C2-C6 al kenyl, 5) C2-C4 al kynyl,
6) C3-C7 cycl oaI kyl, 7) C3-Cr7.cycloal kenyl, 8) aryl,

9 ,ﬂ@ oaryl, 10) heterocyclyl, 11) het errafst
WO 5 : @azalteipp1721
1’%‘3 8R11, 13) C(0)Y-R11, or 14) 3(0)2 R11, wherein

the al kyl, al kenyl, alkynyl, cycloalk
cycl oal kenyl are oBt jonally, s éﬁr %méﬁymcf?bm L80003294\2N0
TrignbiCe PR -4 bk NPceh §/°€l SV\HBI?{ {Jhe ar PRISF,

d}r%t @ﬁﬁﬁt&bhn helRipas edpytatin, aundpaueﬂmmwywﬂﬂ 4§ with shaking
for Bgr{qt?su éﬁlﬁl gy 88?‘) AL Ssgaa%& and %%lﬁ{f AW@/[RAQIC at 1mg/m! were

adaédin dach well dhe puaeyshak@ mnma% fa1 ﬁh PY %C &e)r;"g“?‘g

relég% %%e@a@u&ﬁﬁﬁé PEYAN spedth Sot@rﬂbﬂeﬂéltainih)the excitation and

one or nopre S uent S
Pn:rls)slcmsﬂlt@g@i at 360nKpnd Hdngy fhe Eﬂm@@?@fﬁi?? Ry 2By Wa
Px@gs@ iRlckiibariseh ofiheRigabikebraned with t@ﬁmtr@t"@ws 8)
C7 cycl oal kyl, 9) C3-C7 cycl oal kenyl, 10)
hal oal kyl , 11) ON 12) NR8BR9, 13) SW 14) cow 15)
ZOCCGtILGlaRﬁpcﬁﬁ')ns&&O) "1R7, 17) CONRBR9, 18) S(O)2NR8R9,.

A b e St ool o 22
Datgation af lcyll expgeﬁﬁegygﬁe af WP ggré \ﬁ%/slt n %Ilolﬁ}/ngy béils were
pISEP St 58066 cals e RNE 60 mmaels E@wsmhsatetdmpﬂme rettldayghe cells
were treated with selected compound at the indicated concentration. 24 hours later cells
the trypsinized cells, peileted by centrifugation at 1800rpm at 4°C. The resuilting 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 wesiern blotting analysis as
described below. From the supernatant, the protein content was evaluated and about
50ug 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 electrophoresqs each gel was electro-transferred onto a nitrocellulose
membrane at 0.6A for 2 hours. Membrane non-specific sﬁes were blocked for 1 hours with
5% Skim milk in TBST (TBS containing 0.1% (viv) Tween-20) at RT. For protein immuno-
detection, rhembranes 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 fotiows:
XIAP cione 80 (Becton-Dickinson).....1/2500

PARP (Cell Signal).......cccccccvaranranan. 1/2500
Caspase 3 (Sigma)......cccooveereevinnan 1/1500
Caspase 9 (Upstate)...................ooeet 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
232



10

15

20

25

30

1) hal oal kyl, 2) 01-C6 al kyl, 3) 02-C6 al kenyl, 4)

C2-A al kynyl, C3-C7 cycl oal kyl, 6) C3-C7
cycl oal kelny: 7) aryl, 8) heteroaryl, :9)
Lelgeyclyl, or 10) heterobi cycl yl, padiesmnsioo1721
Wothzﬁ ?{Zy al kenyl, al kynyl, cycloal kyl, and

cydoal kenyl are optionall y subst i t ut ed \& )L Rbo3204w0

| coqanfgécgm?gr%g-g%g@\ﬂn gﬁn a\é\ﬂo‘;“H@ e"’}t‘w@ & Y Ulpon incubation each

meniran aJe.Leywasﬂwt ihtad tidesvinith TBEYT ond ther enmr@reactwe bands were

cie%f e%gytae‘%gﬂ Pf aﬁlﬂn @c%ﬁ snﬁl‘%@ (:EHL it egé\%gg ;@{1 c‘%&ture?& signal

onG XG&\Cmrmfpc varidusdinya of epgpogurm Actlgg cﬁr@p@,tr@amre sy o' induce

th%%@%{%{‘ HA%PI%%% ;)ﬁég%&g@l“%ﬁ ;‘és\é IEOO )’crﬁ}ﬂ%l{f%(@();(?ﬂ’l 5||§13) an insoluble

~ coppanPe®6RI, wherein the al kyl, al kenyl, al kynyl,

cycl oal kyl, and cycl oal kenyl are optionally

substitute th one or nore R6 substituents; and
NV\HQVWhgﬁ °§q" het eroaryl, heterocyciyl, and

Hdnew efitebi ia yxivoy |mcmee vept | usadl bydermnstrateuine vivey afficagn ©f gyelected

(omagbcgﬁ %giallj%? tsal% @Eltc%ﬂ hﬁ%i‘%@n&@ﬁ?éﬁ Eih@rﬁ@or in combmatlon with
semc@dmmxmem Absian b seiecer 68 e chers ﬁ'atua?d %Pd ARE b5 e o

a ;ﬁg? &ﬁg%ﬂeﬂf Otgtﬁcells/ﬁber-rhﬁtgﬁ Qap @ﬂaﬁhlratmqeﬁyi#)n threofibers are

In e S al t '

imelgAisa s CUEROERIS iRy 2808 N £D- WAIgTea ey ng onicq stert fo

rebéiveadaﬂ!a ajeHHoR Vial lawédeyxommeqmb@btaeeml route £f mbrérol veh!cle or vehicle
0

t,opga% se?ehcg ) 8%%?}}'@ éﬂacco agﬁﬂéttggcoé%e;mrapéhc ‘é‘gﬂlllﬁrg infbction of

cylotakic agentwia diirafpariteneal rodieeUpen h dquzof nog-congesutive treatments, the

angrﬁ%}?%%qgacn o Egég;%)e‘i‘ 9571%%\:95 afd fleMBetdbdlic viabiliyhdfaie Asmaining

celi$ ggmgggfbyﬂumsaau Egﬁcaéb %)g ound 3 gg rﬁgﬁgg a%%ﬁi'rﬁerence
be@veeglt»he RATT Bélﬂ:és o&inaA Grof e aiek c&ﬁtad&@lﬂbedtaken Gbmi the vehicle-
trqqged qrwﬁ%%glﬂg uﬁg& tha%gl%rg%l] tpe%lt tdo v&@ tﬁ%r%ml%g a’l:o&ElHIJ llr% compound

gitetin @bmbiaaticthedf ithrecctatoxic agenin 1

22. Combination anti-cancer therapy in vivo

Female nude mice received 2X10 HCT-116 subdermaily 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 ‘imglkg, Monday through Friday for two weeks.
Compound 23 was given iv at 1 or Smg/kg five times per week for the duration of the
.experiment. Tumor measurements were taken fwice weekly. As iltustrated 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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9. The conpound, according to any of clains 1-8, in

which B and Bl are both C1-C4 al kyl. 10. The

compound, according to any of clains 1-9, in which BC

X1-. 0 isCNANA, 11. The conpound, PEOGOYé6Ng1721

WOZ%OM%SZJZO]‘ claims -9, in which BC isHH. 13. A

corrpound accor di ng to clai m 1 of For Ocke Shodbawo
K e ome s ess I\ieg mt%n n alRé(gﬁap m Sdgiven at

slestedsemparnd H"%‘Fﬂ?ﬁ‘? 8(5%8 ha, 2 cor ing to
vaﬁd@l cmsés usiig difserant| rauté of admlmsm_t;ohl-tnplludglg,\m@a\@nﬁusppolm

mtﬁ){e%ql.lg ugfuﬁ!(g ot"eh%]rd sibtdBnedi® i @9&;082( r) are as defined

€ compound, cording to any of clains
1-10, in which X and X1l are |ndependently 1) 0, 2)

| 3 A )htenNaglicdlions cidhereliZatd hetebPincorporated
> A“g‘@{%@e patths dtb%e ﬁ) e.n &ii ].0 nsl%l The conpound,

|3Yz§%féfﬂnﬂ?ng to cI al m 15, in V\,hl ch X and X1 are
i ndependently ‘1) 0, 0 2) 'zaz. 0 ADA 3) , or.0

From the foregoing, it will be appreciated that, although specific embodiments of the
invention have been described herein for purposes of illustration, varicus 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 abpended claims.
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N _kyr-4) H 17. The conpound, according to claim 16,
“in which both X and X are 0, \\yst or 18. The
compound, according to any of clains 1-10 or 15-17,
wherein L is 1) -01-Cl1 O al kyl-, 2).-C2-04 al kynyl -,
3) -phenyl-,. 4) -biphenylCLAIBE - Cl-05 al kyl -(C2--C4
al kyny1l)-01-06 al kyl, 6) -Cl1-C6 al kyl -phenyl -C1-05
al kyl, 7) -01-06 al kyl -bi phenyl -C1-C6 al kyl, or 8)
-Cl-C6 al kyl -0-01-06 al kyl. 19. The conpound,
according to claim18, in which L is 1) -Cl1-Cl0

al kyl -, 2) -phenyl-, 3) -biphenyl , 4) -CH2-(C2-4
alkynyl) C}Q 5) - CH2-phenyl - 6)

oo al kol - 0 C1- 05 al kyl
1-28}% 8 {ﬁ?aeseé‘é%%g‘%{ﬁ’“f claim1o, in which L

wherein r is an integer of 1, 2, 3, 4, 5, 6, 7,
or 8. 21.A conpound, accor d| ng tztf)0 claim1, of Formula
1h: 1h wherein B, 1;,\1 X R1, R10, R2 and

R20 are as define QQRAD conpound
according to clalml IaI i Al 1i wherein
B, B, X X, .R2andR20areas

defi ned in cI a| m 1 23 Ganound according to

claim1, of Formula 1j: wherein B, Bl, X X,

Q 4d, RL, R100, R2 and RZQOare as defined in claim

1. 24. . A conpound, acmorjlirr oclaim1, of Formula
N

1k: "AiN 1k RN A
%2 H A-Q

or a satt thereof,

wherein; |

nisDort;

m is 0, 1orz;

pistorZ
"YisNH, OorS;

Aand A are independently
1y ~CHz,
2) ~CHCHo—,
3) —C{CH3)~,
4} ~CH(C+—Cs atkyl)-,
B} ~CH{C;~C; cycloalkyl}-,
8) -Cs~C7 cycloalkkyl, )
7) —CH{C~C; alkyl-Cs—~C; cycloalkyl}—, or
8) —C(0) =

B and B’ are indepehciantly C-Cs éikyl;

BGis



wherein B, Bl, X, XI, Q Ql, Rl, R100, R2 and R20 are
as defined in claiml. A 11 wherein B, Bl, X
X1, Q Q, R, RI00, R2 and R20 are as defined in
claim11. -26. A conpound, according to claim1, of
Formula Im Q X 0 , (Cl-06 al kyl) vvherelnBQ
@1-K10R'— R2 and R20 are as defined in claiml. 27.
The co ound, according to any of clainms 1-26, in

whi ﬁan amare both C1-05 al kyl 28. The
COAPON “according to claim27, in which IRL and R10
& e bbth FtHs 29. The conpound, according to any of
clainms 4-28, in which R2 and R20 are both

Ci1- kyl. 30. The conpound, according to claim
29, isch R2 and R20 are both CHs. 31. The
&)rrpob‘nd aceording to any of clainms 1-30, in which Q
and qlé bot h NR4R5 32. The conpound, according to
any

cl ns.B in which Qand Q1 are both NR4R5,
aNe othOO R4 is Hand R5 is 1)

?I oaI kyl , 2) Cl-C6 al kyl, 3) C2-05 al kenyl, 4) C2-C4
kynyl , 5) C3-07 cycl oal kyI 6) C3-C7 cycl oal kenyl ,
7) aryl, 8) heteroaryl, 9) heterocyclyl, or , 10)

Xahgtxe@p@;ngggéﬁdenﬁy\her ein the alkyl, alkenyl, alkynyl,
cycl oal kyl, and cycl oal kenyl are optlonally

sub®tPtuted with one or nore R5 substituents; and
V\heis)empqist he aryl, heteroaryl, heterocyclyl, and

het er obi cyciylis optionally subst ituted with one or
nord W substituents. 33.The conpound, according to
-claim32pin which R4 is Hand RS is 1) C3-C7
cyci-oal kyfl , 2) Ca-Cr7 cycl oal kenyi, 3) aryl, 4)
hetg)r yI5+"5) heterocydyl, or 6) heterobicyclyl.

-
5) 3)\0/1,

A A

Lis:
"1y —C4-Cyp alkyl—,
2) —~C.-Cs alkenyl—,
3) —C,—C; alkynyl-,
4) —C3-C; cycloatkyl-,
5) —phenyl—, .
" 6) —biphenyl—,



34. The conpound, according to claim33, in which R4
is Hand. R5 is aryl. 35.The conpound, according to
claim34, inwhich R4 is Hand R5 is 36. The
conpound, according to any of clains 1-4, in which A
and Al are both NH 0=0, and Q and Ql are both

37. 72%&@:“6@ d, according to any of clains 1-4, in
V\,hlc Qand‘t@gl are both NRAR5, A and Al are both CH2,
and SRAS{RGC®Y ar e each mdependently 1) H 2)
h?LQM)LbBaI@E—(@]{G;GaH@éHWL& =C6 al kenyl, 5) C2-C4
al Ky

G7 cyc] oal K 03-C7 cycl oal kenyl
B APYTC-8)aldrrdar gy Fetkhocycl yi - 1)

hetqr‘tpktb10&§>é;w~r(ol-©7 c%@ikﬁ}#cf alkyC( 0) 0- R11, 13)

: Y& S(0)2-1 [1, wherein the
al ky )—%Q@ﬁi@ﬂl”@hﬁ“b(wcﬁa{‘fﬁl oaI kyl, and cycl oal kenyl

are1gpL¢10@gé;k%§M;Jmtcgggwth one or nore R6

substituents; wherej n_the aryl, heteroaryl,

het éﬁb&t@ﬁ‘kY%@éW€&§6@y@f 'yl are optionally

subs}g SILE LI hBtePdSc [O}M@lk 8r substituents. 38.The
rrpound g%p((:yord %tg aim37 in which R4 and R5

areﬁho%p%m%ﬂt@w? alkyt2) G -6 al kyl, 3) C(0)-RlL1,
4) C(O)O R11, or 5) S(0)2-Rl11l, wherein the alkyl is-
stitute Gevvlth an R5 substituent. 39. The conpound,

Rd%cmﬁélaﬁﬂﬁoaﬁﬁidﬁf’%@emh which IR4 is 1) H,

2) qg)GrRll 3) C(O)O R', or 4) S(0)2-R11; and .
R5 i s C1-06 al kyl substituted with a phenyl . 40. The
conBbndCs BkH &GP P'?@‘Ytsé‘b%tft’éfﬁ%‘“@g Uﬂﬁﬁfmr%ﬁ RubSten(s;
2) ¢(0)-R", 3) C(0)0-R11, or 4) *--§(0)2-all; and R5
is '
Q and Q' are each independently
1) NR*R®,
2) ORY, or
3) S(OmR™,
or Q and Q" are sach independently

o/p _
wherein G is a 5, 8 or 7 membered ring which optionally incorporates one or more _
heteroatoms chosen from 8, N or O, the ring being optionaily substituted with one or -

more R' substituents;

R* and R® are each independently
1 H,
2) haloaliyl,
- 3) C—C; alkyl,
4) C-C; alkenyl,
5} Co-C, alkynvl,
8) Cs—C7 cycloalkyl,
7) C;5-C7 cycloalkenyl,

2
L
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41. The conpound, according to any of clains 1-4 or

37-40, in which R' is 1) haloal kyl, 2) 01-06 .

al kyl, 3) C2-C6 al kenyl, 4) C2-C4 al kynyl;..5) aryl,

6) heteroaryl, 7) heterocyclyl, or 8

het er obi cycl yl, wherein the al kyl, al kenyl, and

alkmnyﬁ are optionally substituted wth one or nore
é%ﬁgtltuents and wherein the aryl, heteroaryl,

het §8#Yh . and het erobi cyclyl are optional |y

sub$mnkﬂﬁ@quith one or nore Rl substituents. 421The
ngﬁ%W§1 acc dlng to claim4l, in which R11 is 1)

hal ’Ub@% 1-06 al kyl, 3) aryl, 4) heteroaryl, or

- 5) wmtaoesytl yl, wherein t he al kyl is optionally

subi?%é{g&(ﬁ%wth one or two R6 substituents; and
aryl, heteroaryl and heterocyclyl are

subﬂla(ut/pmﬁwg,tdsr one R16 substituent; wherein R6 and

35 aaﬁ fined in claim1l. 43. The conpound,
acc & o claim42, in which Ruis 1) hal oal kyl,

whé’beirﬁﬂ:e a&yfahiemhyf ogikyrh altigalkyl betd tycloatkenyitdne optioratly t wo

SUSHIPHE POECPH ORI AT R B TR (o o eTBHE o

heteR§éI] arRIticerabeyag aebptietlly sulsstinited &ith She oc orpoRifd,
accordlng to any of clains 1-4, 37, 38, or 41-43 in
SURRRIUEAISRG i s 1) hal ogen, 2) NO2, 3) CN, 4) aryl, 5)
heteroaryl, 6) heterocyclyl, 7) heterobicyclyl,
8)0R7 9) SR7, or 10) NRSR9 , vvhereln
{She aryl, heteroaryl, heterocyclyl, and
het ey}@mﬁbg"ey]cl yi are optionally subst ituted with one or

more R19 substituents; wherein R7, R8, R9 and Rl16 are
as aémghed in claim1. 45.The conpound according to
cl ag in which R6 is 1) halogen, 2) aryl, or 3)
NRS8 rein the aryl is optionally substituted
mntﬁ)QWR? substituent; wherein R8, R9 and R19 are
as getiagdiyn claim 1. 46 The conpound, according to
Cla%?&ﬁéga&en%W”Ch 128 is 1) hal ogen,

7} Co-C, alkynyl,

8) C+~C7 cycloalkyl,

9) C4-C; cycloatkenyl,

10} aryi,

11) heteroaryl,

- 12} heterocyciyl,

13) heterobicyciyl,

14) OR’,

15) S{(OWnR’,

16) NR°R®,

17) NRSS(O)R™,

18) COR’,

19) C(OYOR/,

20) CONR®R®,

21) S(O1LNR®R®

22y OC{O)R’,



2) phenyl, or 3) NR6R8 , wherein the phenyl is
optionally substituted with one RL6 substituent;
wherein R8 and RO are as defined in claiml1. 47.The
compound, according to claim1 or-37, in which R8 and
RO are each independently 1) H, 2) hal oal kyl, 3)
01-86 atiyy-rR'4) C2-05 al kenyi, 5) C2-C4 al kynyl, 6)
C3-Cr cyeloal kyl, or 7) 03-C7 cycloal kenyl, wherein
the2‘a}|$£’\g/lf>,>Ra|°Reny| . al kynyl, cycloal kyl, and
cycimald@myRerir e optionally substituted with one or
bstituents; where

nor e, R6 in the R6 s

whefeindat pREASEHORYANRICIC Y, FRENESIRSIRY! AE SR Mg ¢ o

subsliitad ith oridovhbe R RauigalitidRt; are each i ndependently
1) H or 2) C1-05 alkyl, wherein the alkyl is
‘optionally substituted with an aryl. 49. The conpound,-

r7@ccording to any of clainms 1, 37, or 41-46 in which
R19 is 1) halogen, 2) NO2, 3) CN, 4) haloal kyl, 5)0W
6) NRBRO, or 7) SR7; wherein R7, R8, and R9
ar eg)amisifyi ned in claim 1. 50. The conpound, according

bstituents are

to claim49, in which R19 is 1) hal ogen, or 2) 0Cl-05

al k§)l(.31‘€5§'.kﬁne compound, according to any of clains

1- 44y vhey gkéhyh and A' are both CH2, and Q and QL are
i ndependently selected from 0 52. A conpound
rep? EIWB@ Formula |I: or a salt thereof,

V\hea;)qi;snc? Byc:ti&aillyi, mis O, 1 or 2; Yis NH, O or S;' A
and_Al are independently 1) -CH2-, or
7) C4-C7 cycioalkenyl, ‘
8) aryl,
9} heteroaryl,
10) heterocyciyl,
11) heterobicyciyl,
12) RPR*NC(=Y),
13) C4-Cs alkyl-C-C, alkenyl, or
14) C+-Cs alkyl-Co-C; atkynyl,
wherein the alkyl, alkenyl, alkynyi, c.ycioalky!, and cycloalkenyl are optionally
substituted with one or more R® substituents; and wherein the aryl, heteroaryl,
heterocyclyl, and heterobicyclyl are optionally substituted with one or more R

substituents;

R® and R® are each independently
1 H,
2} haloalkyt,
3}y C+—Cs alkyl,
4y C-Ce alkenyl,
5} C,-C, alkynyl,
8) C;~C- cycloalkyl,
7) Cs-C; cycloalkenyi,
8} arvi,
9} hateroarvl,
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2) -C(0) -; B and 131 are independently C1-C6 al kyl;
BGis 1) -X-L-X1-; O tr\ NANA 2)HH O N 3) H, or X
and Xi are independently 1) 0, 2) NH, 3) S, 04) \-,
05) \AOA- 0O N6) H9 8), or Rip's,_Atlzi N9L
is: 1) -Cl1-C10 al kyl -, 2) -C2-C6 al kenyl-, 3) -C2--C4
al kyonHetgrodyiyi, C3- C7 cycl oal kyl -, 5) -phenyl -, 6)

7 heteroaryl-, 8) -bete rocyclyl-, 9)
-C1P%§’%’R'?/F ‘%562 C6 al kenyl)- Cl-C6 al kyl -, 10)

- CliBc@Rry| - (C2- 4 al kynyl )-Cl-C6 al kyI , 11) -C1-C6

Dby oL e T e

- 0114}®blyyk"bl phenyl -Cl1-C6 al kyl, 14) -Cl1-C6
wheremy tke aﬁ }z’l %E%ﬁy%yc%éﬁ%ld,’ and cycloalkenyl are optionally
substituted with one or more R® substituents; and wherein the aryl, heteroaryl,
heterocyclyl, and heterobicyclyl are 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 RE

substituents;

R%is

1) hailogen,

2) NO,,
3} CN,
4) B(OR™)(OR™),
5) C4-Cp atkyl,
6) C,-Cs altkenyl,
7) Co-C, alkynyl,
8) Cs-Cr cycloafkyt,

' 9) C5-Cy cycloalkenyl,
10) haloalkyl,
11) OR’,
12) NR®R®,
13) SR’
14) COR/,
15) C{O)OR’,
16) S(O)R’,
17) CONR®R®,
18) S{O)NRR?,
19) aryl, |
20) heteroaryl,
21) heterocyclyl, or
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15) -C1-C6 al kyl heterocyclyl -Cl-C6al kyl, ~or 16)
-Cl-C6 alkyl-O-Cl-C6 alkyl; W Rum R2 and R206 are
i ndependently 1) H, or 2) Cl1-C6 al kyl optionally
substituted with one or nore R6 substituents; Q and
QL are each independently NRAR5; R4 and Fe are each
I ndepawtasbibyely, ) H, 2) hal oal kyl, 3) Cl-C6

il ot S Eyto S e Sy Rl

suldgtusdDaitty bne dhoaa®arubeptabntb;, 11) heterobicyclyl, 12)
C(0)-1R11, 13) C(0)0-Ru, 14) C(=Y)NR6R9, or
15) S(0)2-R', wherein the al kyl, alkenyl, aIkynyI
RrR''qycl oal kyl , and cycl oal kenyl are optlonally
substituted with one or nore R6 substituents; and
whe Ehaioaly; aryl, heteroaryl, heterocyclyl, and
hetgy@p{gﬁmyyl are optionally substituted with one or
ﬁ §ub t| uents; R6 is 1) halogen, 2) N2, 3) CN,
B okt # ?“y '5) Cl-C6 al kyl, 6) C2-C6 al kenyl, 7)
BAcakyrytyt, 8) ca-c7 cycloalkyl 9) Ca-C7

cycl ) aryl, 11) heter oaryl , 12)
het @r@t‘g:é %*Oa”i ) het erobi cyclyl, 14) OR7, .15)
S( 0% C5-B7eyclfadkeNASRY , 17) NR8S( 0) 2R11, 18) COR7, 19)
( O}OR? 20) CONRSRO |,
8) heteroaryl,
9) heterocyclvi, or
10) heterobicyclyl,
wherein the alkyl, alkeny!, alkynyl, cycloalkyl, and cycloalkenyl are optionally
substituted ‘with one or more R® substituents; and wherein the aryl, heteroaryl,
heterocycivi, and heterob;cycly! are optionally substituted with one or more R*
substifuents;

R%is

1) haioalkyl,

2) C+—Cs alkyl,

3) C-Cs alkenvl,

4} C-C, alkynyl,

5} C4—C7 cycloalkyl,
8} C5-C; cycloalkenyl,
7) aryl,

8) heteroaryl,

8) heterocyciyl,

10) heterobicyclyl,
11) C(O)-R™,

12) C(OYO-R",
"13) C{ONR°R®,

14) S(O)-R", or
15) C{=YINR®R?,
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21) S(0)2NR8Rg 22) OC(0)R7, 23) OC(0)Y-R11, 24)
SC(0) R7, or ‘ 25) NC(Y)NR8R9 , wherein the aryl,
het eroaryl, heterocyclyl, and heterobicyclyl are
optionally substituted with one or nore Feg
substituents; R7 is 1) H 2) hal oal kyl,- 3) Cl1-C6
wheriekythe alkyi, efkeoyladlkenyil cycBpkgoamtcydicaienyl argpopbenaty
_ ) o] nal k I
sufiEuEY bne bt s XSRS S et Ry Bheropn
hete@)cy BEReMOeteobicyBly! @re-ogdonlik phbstituter with loen pr mase R1%4)
al kyl -02-C4 al kynyl, wherein the al kyl,
S“*%‘?é‘%ﬁ% al kynyl , cycl oal kyl, and cycl oal kenyl are
optional.ly substituted with one or nore R6

LS wt e ;s in the aryl, heteroaryl,

R hag}k&zir oggec%ﬁ%,mgér}%nﬁgﬁﬁéfobi cydyl are optionally
sub$¥Htert ed with one or nore R19 substituents; R8 and
R9 ach independently 1)1-1, 2) hal oal kyl ,
3 %rlgﬁgségﬂﬁfyl, 4) C2-06 al kenyl, 5) C2-C4 al kynyl

or Bgs 268-RCY amyaindahdd/to, fomy aGBtetTcyelc finmbke hgterob®yclyt g,
9) heteroaryl, 10) heterocyclyl, 11) heterobicyclyl,
12) C(O)R', 13) C(0)Y-Rl1, or 14) S(0)2- R11,

2. whefreé nompeural, kytordabke nigim 1avksminl the cpmboertdkigla saiind
cycl oal kenyl are optionally substituted with one or
nore R6 substituents; and wherein the aryl,

3. het Eheaombourak becwdingliy tlaina dwherewr thbicompbynid iaree

£ I {,] ed with . We
ph%ﬁﬁé%%ﬁb%?éc%%gar&%&gndWIR9 t ggzt (r)]rer rr\l/)vir teh the nitrogen

atomto which they are bonded forma five, six or

.seven nmenbhered heterocycli [.ng .optLopally.
4 Subar CRPBA FRECTESE St PLOHBR BB ML S ruo 1
1) hal ogen, 2) N2, - 3) CN, 4)
5. B( O%g )cgr%%ér}d according to any of claims 1-4, in which A and A" are both
CH,.

8. The compound, according o any of claims 1-4, in which A and A' are both
C=0.

7. A compound, according to claim 1, of Formula 1a:
. 200
iy
. L O
§ -
: BG
|
0
RIIN A AN
Rz H o «
1a

wherein 3G, B%, 8", Q, Q%, R", R™, R? and R* are as defined in claim 1.
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5) Cl1-C6 al kyl, 6) C2-C6 alkenyl, 7) 02-C4 al kynyl,
8) C3-07 cycloal kyl, 9) C3-C7 cycl oal kenyl, 10)
hal oal kyl, 11) OR7, 12) NR8R9, 13) SR7, 14) COR7, 15)
C(0)0 R7, 16) S(0)"R7, 17) CONR6R9, 18) S(0)2NR6R9 ,
19) aryl, 20) heteroaryl, 21) heterocyclyl, or

8. 22) Alretrenodid, @ycdrding talsire il noftHeemalakid:, al kenyl ,
al kynyl, cycl oal kyl, and cycl oal kenyl are optionally
substituted with one or nore R6 substituents; R' is
1) hal oal kyl, 2) Cl1-@b akyyl,'%ﬁmCQ-CB al kenyl , 4)
C2-C4 al kynyt, 5) 07 ¢gycHoalkyl, 6) C3-C7
cydoal kenyl , 7) aryl, erﬁémmhﬁ09) het er ocycl yl ,
-or 10) heterobicyclyl ,owherein the alkyl,
al kenyl , al kynyl, cycl oal kyl, and cycl oal kenyl are
optionally substituted w one or nore R6
substituents; and wherein e aryl, heteroaryl,

het erocycl yl, and heterobigyclyl are optionally
substituted with one orfnoye substituents; and R13
and R14 are each R ) R H and 2) Cl1-C6

al kyl ; or R13 and Rl4paréi c i nEd®t o forma

heterocyclic ring or a heterobi®yclyl ring. 53, The
conpound, according to clakm 52, wherein: n=1; A and
Al are both C=0, B and Bl are independently Cl-C4
alkyl; BGis -X-L-X1, 0 sssc NN;21) HH, or0

wherein BG, B°, B', @, @', R", R"®, R? and R®" are as defined in claim 1.

9. The compound, according to any of claims 1-8, in which 8% and B' are both
C1"C4 aikyE

10.  The compound, according to any of claims 1-9, in which BG is —-X-L-X'—.
X
A A

11.  The compound, according fo any of claims ‘I~9, in which BG is H H

12.  The compound, according to any of claims 1-9; in which BG is
_ 0 . ,

H

N

%/N\[]/Lkg/

O

13. Acompound, accdrding {o claim 1, of Formula 1f:
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X and X1 are independently 1) 0, O )l\err 2) s- L is
1) -C1-C10 al kyl-, 2) -phenyl-, 3) -biphenyl-, 4)
-CHz2- (C2-C4 al kynyl)-CH2-, 5) -CH2-phenyl-CH2-, 6)
- CH bi phenyl -CH, or 7) -Cl1-05 al kyl -O Cl1-C6 al kyl ;
R1, R100, R2 and R20 are each CH3; Cl and Cl1 are
both NRAR5; R4 is H and R5 is 1);2‘(33- Cr7cycl oal kyl, 2)
Or07 cycl oal kenyl, 3) aryl, 4) hgterqaryl, 5)

het erocyclyl, or 6) heterobicyclyly Rthe conpound,
according to claimb53, wherein:gXand X' are both

0, s-ess , Lis wherein r is anNHnteger of 1, 2,
35, 6, 7, or 8, andiR5 is ¢ 55.gh€ conpound,
according to cl@PiR 52,0 vvherg\i.rN’HA A are both

CH2; B and Bl are iwd€pendeft!y CINC4 alkyl; BGis

-X-L-X1, 00 RZ® N A
" H N Q
' o
Al
\Q1
(31

wherein A, A", B%, B', @, Q", R, R R? and R are as defined in claim 1.

14. A compound, according to claim 1, of Formula 1g:

- 1g
whersin A, A", BY, B', Q, Q", R", R"®, R? and R™ are as defined in claim 1.

15.  The compound, according to any of ctaims 1-10, in which X and X' are

independently
- PO,
2)NH,
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SS&NANA H H, or0 X and X' are independently 1) 0, O.
:2) \, 0)"Loz' 3) , or O sssr Nsisr 4 HL is 1)
-01-C a aikyl-, 2) - phenyl , 3) -biphenyl-, 4)

-CHz- (C2-C4 al kynyl) CH2-, 5) -CH2-phenyl-CH2-, 6)

- CHr - bi phenyl - CH2-, or 7) -Cl-C6 al kyl -0-C1-C6 al kyl ;
R1, R100, {RZ and R2(r) are each CH3; Q and are both
NR4R5;{84 H 2) C(0)-Rl11, 3) C(0)OR11, or 4)

S(O)'r‘? Rl%6 C1-05 al kyl substituted with a
phenyl 'S ’1)

hal ogen, 2) aryl, or 3) NRSRO ,

wherein BChe aryl is optionally substituted with one
R19 s b;éQ uent; R8 and RO are each independently 1)

H,

23) Wal oaﬂ’kyl, 3) C1-05 al kyl, 4) C2-Cs al kenyl, b5)

C2-C4 al kynyl, 6) C3-C7 cycloalkyl, or 7) C3-C7

cycloal ﬁ@l wherein the al kyl, al kenyl, al kynyl,

cych) rIrrst:y(:loalkenyl is optionally substituted
one o

16.

| .
. Ao

17.

mdfe Re substituents; and

Q\/,
I v

The compound, according to claim 15, in which X and X' are independently
1) O, ' '
P
2) & ¥
O

, or
O

A

4) H

The compound, according to claim 16, in which both X and X' are O,

Lﬁl)‘\ /Lk/‘?’zo’:rr\)kfr‘

18,

3

The compound, according to any of claims 1-10 or 15-17, wherein L is

. 1) —C«;"Cﬂ) a”{yi—‘,

2) ~C,~C, alkynyl—,
3} -pheriyim,

 4) —biphenyl-,

" B) —C4-Cs alkyl—(Co—Cy4 alkynyD—C1-Cs alkyl,

6) —C1-Cs aikyl—phenyi—&@s alkyl,
7) —C,-Cs alkyl-biphenyl-C-Cs alkyl, or

. 8) —C4-Cs alkyl-0-C-Cs alkyl.
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R19 is . 1) halogen, 2) N®, 3) CM 4)
hal oal kyl, 5) OR7, 6) NRBR9, or- - 7) SR7; and
R11 is 1) haloal kyl, 2) Cl1-C6 al kyl, 3) aryl, 4)
heteroaryl, or 5) heterocyclyl, wherein the alkyl is
optionally substituted with one or two R6
substituents; and wherein the aryl, heteroaryl and
het (YA [ F 6 substituent.
1955, The “BRSind JoSRG O PRERE AR E ' £ 0TS 1 Re
i s Rp~CsCl)aldydl, ogen, 2) phenyl, or 3) NRBRO , wherein
the, nﬁﬁg{_] is optionally substituted with one R .
substi uer’ﬂ,‘ R8 and R9 are each independently 1) H,

or 2)-pkedt-al kyl, wherein the alkyl is optionally

subgt i fut i t |; R16 is 1) hal ogen, or 2)
ociﬁ&séﬁr*@#%aﬁa’%ﬁé*?‘@ 1) hal oal kyl, 2) Cl-C6 al kyl
opt Bor@HRHpheodsCHi-uted with one or two R6
subst i tuent r enyl optionally substituted
Wi t Saéﬁgr%%fegﬂﬁgg)ﬁ §£nt. 57. The conpound, according
to ¢} aCrChekyr€rdialkyQ and QL are both i ndependently
wherein n, Rl,and BG as defined in claim1; and
~ wherein the conpound-of Formula 2 is symmetric about
20t he THetbmgolindheccor8iig td hieine 08 powhibh laiscor di ng t o
claim58, in which the conpound of Forpuyl a IS

_ mretri c about ‘the dotted |ine.’ co foound,
c ding to claim ksting ef,_ S
S - e ‘-

§‘+ﬁ,g._/—°ﬁ’or%_©'§,

“wherein 1 is an infegerof 1,2, 3,4,5,6,7, or 8.

21. A compound, according to claim 1, of Formuta 1h:

H
¢ X H
R200 ,N_g\
E'e%s
Q
A'i

wherein BY, B' X, X', Q, @', R", R", R? and R*™ are as defined in claim 1.

22, A compound, according to claim 1, of Formula 1i:



Structure 1de O\ NH , OOHN\N FFF 11/
NH FF ,

Q' 1i

wherein B°, BY, X, X', @, @', R", R™™, R? and R*® are as defined in claim 1.

23. A compound, according to claim 1, of Formula 1j:

Ef&

Q' ' 1
wherein B°, B!, X, X1, Q, Q' R", R™®, R? and R™ are as defined in claim 1.

24. . A compound, according fo claim 1, of Formula 1k:

Q\
A
o |
N«ﬁv H
N R?
X-g%
f, ’ O N_R‘i
H (C4-Cy atkyl) H
R“’UN' o / ]
R N
o ‘&_Nf):’ _
O
A'l .
Q' 1K

wherein B® B! X, X', Q, Q" R",R"™ R?and R® are as defined in daim 1.
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2 HN? NH 42 /1/* 0 HN\\ H2N

25. A compound, according to cfaim 1, of Formula 11:

Q' 1l
wherein B, B'. X, X', Q, Q', R', R'®, R? and R™ are as defined in ciaim 1.

286. A compound, according_to claim 1, of Formula 1m:

. _
e avgy
“'g"“
x-B° )//\N"R1
,(Ci"cﬁ a!kyi)
H (C1-Cg alkyl)-O
RION o /
S Bl-x!
RZC N
H _g-N '
4 _
Al ,
Q' im

wherein B°, B', X, X!, Q, Q', R', R™, R? and R*” are as defined in claim 1.

27.  The compound, according to any of claims 1-286, in which R" and R'® are
both C;-Cs alkyl. '

28.  The compound, according to claim 27, in which R' and R'™ are both CHs.

29.  The compound, according to any of claims 1-28, in which R? and sz’“rakre
both C;-Cs alkyl. '

30.  The compound, according to claim 29, in which R? and R* are both CH,.
31.  The compound, according to any of claims 1-30, in which Q and Q" are both

NR*R®,
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0O NH NH2 Conpound
Structure :

32,

The compound, according to any of claims 1-4, in which Q and Q are both

NR*R® A and A" are both C=0, R*is H and

R%is

1) haloalikyl,

2) C—C; alkyl,

3) C,-Cq alkenyl,

4) Co-C, alkynyi,

5) Cs~C cycloaikyl,
8} C3-C; cycloalkenyl,

7) aryl,

8) heteroaryl,
9) heterocyciyl, or -
10) heterobicyclyl,

wherein the aikyl, alkenyl, alkynyl, cycloalkyl, and cycloalkeny! are optionally

- substituted with cne or more R® substituents; and wherein the ary!, heteroaryl,

heterocyclyl, and heterobicyclyl is optionally substituted with one or more R™

substituents.

33.

34.

35.

The compound, according to ciaim 32, in which R* is H and R%is
1) C3~C; cycloalkyl, '
2) C4-C; cycloalkenyl,

3} aryl,

4) heteroaryl,

5) heterocyclyl, or

6) heterobicyciyl.

The compound, according to ciaim 33, in which R*is'H and R® is aryl.

f

The compound, according to claim 34, in 'which R* is H and R® is



\NHHNO/iiiOHN? 0 NH

36.  The compound, according to any of claims 1-4, in which A and A" are both

L
NH

C=0, and Q and Q' are both ©©

37.  The compound, according to any of claims -4, in which & and @' are both
NR*R®, A and A" are both CHz, and R* and R® are each independentiy

O H,

2) haloalkyl,

~ 3) C—Cs alkyl,

4} C~Cg alkenyl,

5) C-Ce alkynyl,

8) C+—C> cycloalkyt,

7) C5-C7 cycloalkenyi,

8) arvyt,

9) heteroaryl,

10) heterocyclyi,

- 11} heterobicyciyi,

12} C(O)-RY,

13) C(OYO-R™,

13) C(=Y)NR®R®, or

14) S(O)R",
wherein the alkyl, alkenyl, alkynyl, c_:ycloa!kyi, and cycioallkenyl are optionally
substituted with one or more R® substituents; and wherein the aryl, heteroaryl,

heterocyclyl, and heterobicyclyt are optionally substituted with one or more R™

 ‘substituents.

38.  The compound, according to claim 37, in which R* and R® are independently
1HH,
2) C:i-Cs alkyl,
3) C(OyR",
4) C{OYO-R™, or
5) S(O)-R",
wherein the alkyl is substituted with an R® substituent.

39.  The compound, according fo claim 38, in which R'is
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1) H,
2) C{OR", -
3} C{OYO-R™, or
4) S(OV-R"; and
R® is C,-C; alkyl substituted with a phenyl.

40.  The compound, according to claim 39, in which R*is
H,
2) CIOY-R'™,
3) CIOYO-R™, or
4) «-8(0)-R"; and

Rsis%' i

41.  The compound, according to any of claims 1-4 or 37-40, in which R is

1 haloalkyl,

2) C~C; alkyl,

3} C5-Cq alkenyi,

4} 5,-Cy4 -alkynyl,

5) arvl, '

" 8) heteroaryl,

7) heterocyclyl, or

8} heterobicysiyl, ‘ _ ,
wherein the alkyl, alkenyl, and alkynyl are optionaliy substituted with one or more R®
substituents; and wherein the aryl, heteroaryl, heterocyclyl, and heterobicyclyl are
optionally substituted with one or more R'® substituents.

42, The compound, according to claim 41, in which R is
1) haloalkyl,
2} C.—Cg alkyl,
3) aryl,
4) heteroaryl, or
5) héterocyciyl,
wherein the alkyl is optionally substituted with one or two R® substituents; and
wherein the aryl, heteroaryl and heterocyclyl are substituted with one R substituent;
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wheregin R® and R" are as defined in claim 1.

43.  The compound, according to claim 42, in which R" is
1) haloalkyl,
2) C—C; 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 in claim 1.

44, The compound, according to any of claims 1-4, 37, 38, or 41-43 in which R® is

1) halogen,

2} NOg,

-3} CN,

4) aryl,

B heteroaryl,

8) heterocyclyl,

7} heterobicyclyl,

8oOR’,

9) SR, or

10) NR°R® _
wherein the aryl, heteroaryl, heterocyclyl, and heterobicyclyi are optionally
substituted with one or more R'® substituents; |
wherein R’, R®, R? and R*° are as defined in claim 1.

45.  The compound, according to claim 44, 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.

46.  The compound, according to claim 45, ini which R® is
" 1) halogen, |
2) phenyl, or
3} NRPR?,
wherain the phenyl is optionally substituted with one R™ substituent;

wherein R® and R® are as defined in ciaim 1.
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47. The compound, according to claim 1 er 37, in which R® and R® are each
independently

1 H,

2) haloaikyl,

3) C+—Cs alkyl,

4) C-Cg alkenyl,

5) C-Cy alkynyl,

8) Cs—Cy cycloalkyl, or

7) C+-C; cycloalkenyl,
wherein the alkyl, alkenyl, alkynyl, cycloalkyl, and cycloalkenyl are optionally
substitited with one or more R® substituents; ‘
wherein the R® substituents are as defined in ciaim 1.

48.  The compound, according to claim 47, in which R® and R® are each
independenﬂy

M H, or

2y C1—Cs akkyl,
whelrein ihe alkyl is optionally substituted withran aryl.

49. The corﬁpound, according to any of claims 1, 37, or 41-48 in which RV is_
1) halogen,
2)NO,,
3) CN,
4) haloalkyl,
5) OR’,
8) NR°R® or
7)SR’;
wherein R7, R®, and R® are as defined in claim 1.

* 50. ° The compound, according to ciaim 49, in which R* is

1) haiogen‘, or

2) OC,-Ce alkyl.



00 N O NH N O 8 HN ? NH
0 a

51.  The compound, according to any of claims 1-4, wherein A and A" are both
CH,, and Q and Q' are independently selected from:



Os/ o = 0%
? NH

N _N N
A \/\©,E‘ \/\© andx{]j \/\© |

52. A compound represented by Formula i:

200
Q?’A‘; O H B

U N\[K'\NHR“)D
B! 0

or a salt thereof,
wherein:

nis 1;

mis0, 1or2
YisNH, OorS;

A and A' are independently
1) ~CHgz-, or
2) -C{Q) =

B® and B’ aré independently C-Cs alky!;

BGis
) XX
W
O

A

El

3) or
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Conpound Structure 10 O

O

_E,ﬁﬁﬁﬁ.
4) o ;
X and X' are independently

1.0,
2) NH,
3) S,

L is: _
1} —Cs-Cypalkyl-, -
2) ~C,-Cs alkenyl—,
3) —C—~C, alkynyl—,
- 4) —C3-C7 cyc;!oa!ky!—-,
5} —phenyl-,
&) —biphenyl—,
7) —heteroaryl—,
8) —heterocyclyl-,
0} ~C-Ce alkyl-(C-Cs alkenyl)— C-Cq alkyl-,
10) —=C+-Cs alkyi—{C2—Cs alkyny!)—C-Cs alkyl,
11) —~C4-Cg alkyl{Cs-C; cycloalkyl)~C1-Ce alkyl,
12) —C+-C; alkyl—pheny-C;-Ces alkyl,
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13) ~C1-Cp alkyl-biphenyl—C4-Cg alkyl,

14} ~C,-Cq alkyl-heteroaryl-C-Cqg alkyl,

15) ~C+-Cs alkyl heterocyclyl-C-Cq alkyl, or
16) —C4-Cs alkyl-0O-C4-Cs alkyl;

R R™ R?and R* are independently
1Y H, or _
2} C4—C; alkyl optionally substituted with one or more R® substituents;

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

R* and R® are each independently

1) H, ’

2) haloalkyl,

3) C1—Cs atkyi,

4) C,-Cy alkenyl,

8y Co-C4 alkynyl,

8) C:—C7 cycloalkyl,

7Y Cs-Cy cyctoaikenyi,

8) aryl,

9) heteroaryl,

10} heterocyclyl,

11} heterobicyclyl,

12) C(O}-R*,

13} C(CYO-RY,

14) C(=Y)NR®R®, or

15) S(0)-R",
wherein the alkyl, alkenyl, alkynyl, cycloalkyl, and cycloalkenyl are optionally
substituted with one or more R® substituents; and wherein the aryl, heteroaryl,
heterocyclyl, and heterobicyclyl are optionally substituted with one or more R*™
substituents; ‘

Rfis
1) halogen,
2) NO,
3} CN,

257



0O NH a HN\ : FF
41 F F ' :

wherein the aryl, heteroaryl, heterocyclyl, and heterobicyclyl are optionatly
substituted with one or more R™ substituents;

R is

4} haloalkyl,

5) C~Cs alkyl,

6) C-Cs alkenyl,

7y Co-Cy4 alkynyl,

8) Cs~Cy7 cycloalkyt,
9) C3-C; cycloalkenyl,
10} aryl,

11} heteroaryl,

12 heterocydlyl,

13} heterobicyclyl,
14) OR,

15) S(O)R,

16) NR°R? |

17) NRES(O),R",
18) COR’,

- 19) G(O)OR,

20) CONR®R®,

© 21) S(O)LNRR?

22) OC(O)R’,
23) OC(O)Y-R™,
24) SC(O)R’, or
25) NC(Y)NR®R®,

1y H,

2) haloalkyf,

3) G- alkyly

43 C-Cp alkenyl,

5} C,-C, alkynvi,

8) C-C; cycloalkyl,
7} C5-C7 cycloalkenyl,
8) aryl,

9) heteroaryl,

10} heterocyclyl,
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R® and R® are each independently

R™is

P NH HN %

- NH O HNI. NH O Oti,
11) heterobicyclyi,

12) R'R*NC(=Y),

13) C4-Cs alkyl-C»-C, alkenyl, or
14) C,-Cs alkyi-C,-Cy alkynyl,
wherein the alkyl, alkenyl, alkynyl, cycloalkyl, and cycloalkenyl are optionally

substituenis;

1 H,

2} haloalkyl,

3) C—Ce alkyl,

4) Co-Cy alkenyl,

5) C-C, alkynyl,

8) C5—C cycloalkyl,

7) C5-C; cycloalkenyl,

8} aryl,

9) heteroaryl,

10) heterocyclyl,

11) heterobicyclyl,

12) CO)R",

13) C(O)Y-R", o
14) S(0)-R"",

substituents;

substituents;

1} halogen,

’ 2) Nozi -

HN \

Compound Structure
14 0 NH O HN fik

substituted with one or more R® substituents; and wherain the aryl, heteroaryi,
heterocyciyl, and heterobicyclyl are optionally substituted with one or more R™

wherein the alkyl, alkenyl, alkynyl, cycloalky, and cycioa[kenyi are optionally
substituted with one or more R® substituents; and wherein the aryl, heteroaryl,
heterocyclyl, and heterobicyclyl are optionally substifuted with one or more R

or R® and R® together with the nitrogen atom to which they are bonded forma five
siX or seven membered heterocyclic ring optionally substituted with one or more Ra



NO it 40 40 O NHHN\ 15 O I .NH HNOH

S Oy-1.,"----.."-N40 H NY.LO O "0.4"NH HN, i 16 I
",,"NHO ONITrNNHNO O HN-O HH NH 00'" 17 40/ F F
- NO ,N110 F F CYCF N Oy.NL NH "',

'3} CN,
4) B(OR™)(OR™,
5} C-Cs alkyl,
6) Co-Cy alkenyl,
7} C-C,4 alkynyl,
8) Cs-C+ cycloalkyl,
- 9) C5-C; oycloatkenyl,
10) haloalkyl,
11) OR,
12).NRPR®,
13) SR,
14) COR,
15) C(O)YOR?,
16) S(O)R’,
17) CONR®R®,
18} S(O),NRPR®,
19) anyl, ‘
20} heteroaryl,
21) heterocyclyl, or
22) heterobicyclyl,
wherein the alkyl, alkenyl, alkynyl, cycloalkyl, and cyckdaikenyi are optionally
substituted with one or more R® substituents;

LR"is

1) haloalkyl,

2} C+—Cs alkyl,

3) C-Cs alkenvi,

4) C,-Cy atkynvi, 7

5) Cs-C- cycloatkyl,

8) C.-C7 cycloalkenyl,

7) aryl,

8} heteroaryl,

9) heterocyclyl, or

10) heterobicyclyl,
wherein the alkyl, alkenyl, alkynyi, cycloalkyl, and cycloalkeny! are optionaliy
substituted with one or more R® substituents; and wherein the aryl, heteroaryl,
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heterocyclyl, and heterobicyclyl are optionally substituted with one or more R™

substituants; and

R™ and R™ are each independently
1} H, and
2) C4-Cs alkyl;
or R™ and R™ are combined to form a heterocyclic ring or a heterobicysiy! ring.

© 53, The compound, according to claim 52, wherein:
n=1;" 7
A and A" are both C=0,

B and B' are independently C-C, alkyl:
BG is —X-L-X',

O

o H .,
:’H\N/{L\N/'zt. E/N%N/
H
H H , of 0O X

X and X! are independently
1) O, '

Lis
" 1)=CCralky-,
2) —phényi-——, o
3} —biphenyl—,
4} -CH—{C~C; alkynyl}~CHo-,
5} —CH~phenyl-CH,-,
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\ r=4 Conpound "Structure * '

8) -CH—biphenyl-CHg-, or
7) —Z4-Cs a[kyE‘O'C1-Cs alkyl,

R', R R? and R* are each CH;
Q and Q" are both NR*R;

R'is H; and

R®is
1) CsCr cycloakkyl,
2) C5-Cy cycloalkenyl,
3) aryl,
4) heteroaryl,

) 5)'heterocycly], or

6) heterobicyclyl.

54.  The compound, according to claim 53, wherein:

B, Jor A

. : < N
XandX1arebothO, b3 r’?r, k3 , OF H ‘"ér;

'Lis- \ R o ‘
f“/’r_i,z—foﬁ,mf_@ﬁ

wherein ris an integerof 1,2, 3,4, 5,6,7, or §;

and

Rois



22\ NH 00 isd:CDO FZ F F FFNNHO NH\

23 --; o0 = \

55, The compound, according to claim 52, wherein:

A and A' are both CHy;

B® and B are independentiy' C+C, alkyt;

BG is —X-L-X',

X and X' are independently
1) 0,
O

) N

0O 4

O

A

4) ;

. or

Lis
1) ~C4-Cyp alkyl—,
2} —phenyl-,
3) ~biphenyl-,
4} ~CHy~(C~C4 alkynyl)-CH,-,
8) —=CHs~pheny-CH,-, '
8) —CHg-biphenyl—CH,-, or
7) —C4-Cs alky-0-C-Cs alkyl;

R' R R?and R?™ are each CHs;
Q and Q" are both NR*RS;

R*is
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1) H,
2) C(Q)-R",
3) C{O)OvR“, or
4) S(O)R™;

R® is C,-C; alky! substifuted with a phenyl;

R%is
1) haiogen,
2) aryl, or
3) NR'R?,
wherein the aryl is oplionally substatuted with one R'® substituent;

R® and R? are each independently
1} H,
2) haloalkyl,
3y C—Cg alkyl,
'4) Co-Cs alkenyt,
5) C-C, alkynyl,
8) C+~C; cycloalkyl, or
7Y C3-Cy cycloalkenyl,
wherein the alkyl, alkenyl, alkynyl, cycioalkyt, cycloalkenyl is opfionally substttuted

with one or more R® substituents:

and

R"%is
1} halogen,
2) NO,,
3) CN,
4) haloalkyl,
5) OR’,
6) NR*R®, or
7) SR’;

and

R'is
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~ 1) haioalkyl,
2) C—C; alkyl,
3) aryl,
4) heteroaryl, or
5) heterocyciyi, '
wherein the alkyl is optionally substituted with one or two R® substituents; and
wherein the aryl, heteroaryf and heterocyclyi is substituted with one R substituent.

56. The compouhd, according to claim 55, wherein:

R—sisé ' :

RCis
1) halogen,
2) phenyl, or
3)NRR®, |

~ wherein the phenyl is optionally substituted with one R™ substituent;

R® and R® are each independently

1) H, or

2) C-Ce alkyl, |
wherein the alkyl is optionally substituted with an aryl;

RYis
1) halogen, or
2} OC4-Cs alkyl; and

1) haloalkyl,
2) C—Ce alkyl optionally substituted with one or two R® substituents, or
3} phenyl optionally substituted with one R™ substituent. '

57. The compound, according to claim 56, wherein:

Q and Q' are both independently
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58. A compound represented by Formula 2 :
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~wherein n, R, R, R'™, R, A, A", @, Q, B, B', and BG as defined in claim 1; and
wherein the compound 'of Formula 2 is symmetric about the dotted fine. '

59.  The compound, according to claim 58, in which the compound of Formula 2 is

asymmetric about the dotied line.

60. A compound, according to claim 1, consisting of:

Compound Structure

EF :
LF
\ ON_/—Q
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Compound Structure
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47 it \ NHANN-N'"O9NFt FF NH .---NHO HN/ 0 '
fr NHO 40 or a salt thereof. 61.An internediate
conmpound represented by Fornula 2(iii): (-0 wherein
P& is a protecting group, Ais CH2;, and RI, R2, B,
and Q are as defined in claiml1l. 62.An internedi ate
CONPSH guﬁgpresent ed by Fornshamctifreli1): Bl1.O HZNt Al
lere 1307 BI, A O and 01 are as defined in
cliaim 1. 63.] An internitedi ate conpound represented by
Formul a 4011): vvherelﬂjt:@GS is a protecting gr«

i CH2; and B R1, Ra- and Q e as definéd

1.] 64. An intermedi at%?‘c;bm% d repr' '
Farmul a 5(i): PG3 RIOK@OHN RING N}Wi@

131- NHA2

s | r’bi} " ﬁWo

0 NH
N.&
o5 .
F

0. Q E
Ol o LT
44 ¥ X I A g
e N TTTD
F Q NH O
MNT,
/
F
s
N A
N
Q (O
\
45 o H 1y
HN N HN
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RS H Al wherein PG are protecting groups, and 13,
131, R, R100, -2, K R200, A Al, Qand 01 are as’
defined in claim1. wherein PG3 is a protecting
group, Ais CH2; and RI, R2, B, and Q are as defined
inclaiml. 66.An internedi ate conpound represent ed
byl €E8kipduad 1(111)° Structdrel PG3 0 B R 2 H
7 () whereirm~PG3 TS a protecting group, gAeTs CH2
and RI, R2, iB, and Q are as defined in cIa| Fl. B4. An
interrredi ate conpound represented by For a 2 @
wherein 13, |131, AL A, 0 and QL are aﬁeﬁ“ned_ in
cltaim 1. 68. A process for produci ng a npound
rgpresented by Fornul a INHaccordl ng to.ckabm 1, the

priocess conprising: a)*“goupl i ngttﬁ Mt egedi at es
7"

represéht ed |by For mul étmll N 'ﬁ’*% sol vent; ahd
b)| renovi ng P& so anoﬁpoun of Formula 1;
wherein P& |is a prot€&ting group and , R2, B, A
and Q are as i ned Jj laim1l. 69. A process for
prjoduci ng aic 0 r esented by Fornula I,
agcording tao claim 1/ he process conprising: a)
caupling aniinter ate represented by Fornula 30H):
0 RIp&NECRH=andR2m—a—sotvent—and—b)

removing PG so as to foNi conpounds of Formula 1, |°
wherein P& jis -a protec §g group and R1, R2, A
Al, 80,131, @Q and al amg a5 defined in claim1l. 70.A
priocess for |produci ng, npound represented by
Farmul a1, according tq,clal the process

ccrrpri@?ng: %Wan in ;.msdl at g/g gente
by Formul a 4 |||) arid act |(ve%* Faci d
o a diacid actlv 2@’S|ngzequw ‘
coupling agegnt, ol vent; and O

H ©
HNj/N

O

or a salt thereof.

81. An intermediate compound represented by Formula 2(iii):

2 (i)

wherein PG? is a protecting group, A is CHy; and RY, R?, B, and Q are as defined in
claim 1. ‘ ' -

62. An intermediate compound represenfed by Formula 3{ii):



- b) re-noving PG so as to form conpounds of Fornul a
'1; wherein P& is a protecting group and R1, Rz, EHl,
A and Q are as defined in claim1. 71. A process for
produci ng a conpound represented by Formula I,
according to claim1, the process conprising: a)
coupling two internedi ates repkesented by Formul a
4(ii): , NH2 PG3 OAB HO 4 (iii) with
tri phosgene, or.a.trlphosgene lent, in a
sol ventnd b) renoving PG3 so @s M fornrconpounds of
Fornmula 1; wherein PG3 is a protect group and R1,

R2, B, A and Q are as defl Bhaiml. 72. A
process for producing d represented by
Formula |, accordin ﬁ% cI 'm 1, the process

conprising: a) |nterH§diates repr esent ed
by Formula 40ii): PG 0 B RI-1\j
4 (iii) with oxalyi’chl r|de in a solvent; and b)
removing PG3 so as to Ab rnrconpounds of Formul a 1,
wherein PG3 is a protec ng group and Rl, R2, B, A
and Q are as defined in claiml1. 73. A process for
whBfeRIBT iENg Aaat arBAy A £ B asmibes clain frornul a |,
according to claim1, the process conprising: a)
coupling an internedi ate represented by Fornul a
636( 1 lﬂthXntefn%ré?@%oﬂrp@uﬁcﬂep?éden)éd%y%dﬁu% £ 1) and
either a bis-acid chloride or a bis-acid, using a
coupling agent, in a solvent; and b) renoving PG3 so
as to form conpounds of- Fornula 1; wherein P& is a:
protecting group and Rl R2,,§ 2A and Q are as
defined in claim 1. P@ pr produci ng a
conpound represent accordlng to claim
1, the process co ISF a) coupl ing an
i nternedi at e represent@d H? F@rnuﬁaa?(lll) _
CO2H PG 0 Bo Rhm_ R20 7 (iii) and a diam ne using
a coupling agent in a sol ¢dit; and b) renoving PG3 so
as to form conmpounds of Fornula 1; wherein P& is a
teak n .
Whgge% Igé Isnagpr% e%ﬁg %PO%RAAS Cagrgsl#f %r q% bt o@ﬁgj & r%% ag defined in
clammfpound represented by Fornula I, accordlng to claim
1, the process conprising: a) coupling an :
internmedi ate represented by Fornula 80R)

64. An intermediate compound represented by Formula 5(iy:

wherein PG? are protecting groups, and B°, B, R‘, R'® RZ2 R¥Y A A" Qand Q'

are as defined in claim 1.
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El p&, 7C2H andl142in a solvent; and b) renoving P&
so as to form conpounds of Fornula 1; wherein P& is
a protecting group and Rl, R2, A, A, 13, Bl, Q and
QL are as defined in claim1l, 76.A process for
produci ng a conpound represented by Formula I,
according to claiml1l, the process conprising:
a) hydrogenation of a conmpound represented by |g in

85.3° SO dgitnediate Comp%)“df‘lef"te?%‘i‘t%ﬁy REMEBRE®Nt rati on of
the solvent to provide a conpound of Formula I;

- wherein R1, R2, Run, R200, A{mAI Bo - 1 1DS Q and

QL are as defined | An in.vitro
nmet hod of nodul ati ng gdﬁifu ctlon the nmet hod
conpri si ng: contacki a conpound,

according to any of clgz so as to prevent
bi nding of a BIR blndlng te|n t&an I AP BIR domai n
t her eby nodul ating the IA unctlon 78. The
conmpound of any one of clains 1 to 60 for use as a
whé?@ﬂ' m%t proteZ@ng §o8p A s LIRPRNKRDE’ amy (PBe Rfdefined in
cl ai ns in the manufacture of a nedicanent for
Claﬁ‘?batmsnt or preventlon of a disease state
characterized by |nsuff|C|ent apoptosis. 80. Use,
according to clains 78 or i n which_the disease
66.51 o intemegifte pompgand f@@'@s%'ﬁteﬁ by SREBWAd (% any one of
claimse 1 to 60 in the manufacture of a medi canent for
treatnment or prevention of a rollferatlve di sorder.

82. Use of a conpound of anw ~of claims 1 to 60 in
t he manuf acture of Bshed)caa%nt conbi nation with
an agent for treating or pr veq; a proliferative
di sorder, wherein Rhe Agenft sdl ected from a) an

estrogen receptor noduRat o, (b) ak-@ndr ogen receptor
nodul ator, c¢) retinoid reqqmjor nndulator d a
cytotoxic agent, e) an antiproliferative agent f) a
prenyl -protein transferase |nh|b|tor g) an HMG CoA
wheredRBHis @ protecting @rouph) issGHERNG B 0R e B3 endiih pisi asgdefined in
dah)1a reverse transcriptase inhibitor, k) an
angi ogenesi s inhibitor, 1) a PPAR-vy agonist, nm a
PPAR- 8 agoni st, n) an i nhi bitor of inherent mul tidrug
resi stance, o) an anti-enetic agent, p) an agent
“useful in the treatnment of anem a, q) agents useful
in the treatnment of neutropenia r) an

67| nhi H{t%?&e%‘%q?gm%ﬁ%d%#é%fe ob? ﬂr@h%ﬁ?ﬁﬁl bi tor of

the chynotrypsin-like activity inthe proteasone, v)
9 ligase inhibitors, w a nodul atof* of the i mune
system and x) a nodul ator of de Nr eptors,

| NH,
08¢
e
HoN
N
0 .
AIQ ., B

wherein B®, B' A, A’ Q and Q" are as defined in claim 1.
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88.

or in conbination or sequentially with radiation
therapy. 83. Use of a conpound of any one of clains

1 to 60 in the manufacture of a nedicament in
conbination with a death receptor agonist for the
treatment or prevention of a proliferative disorder

i n A psadeseddr produinglis@mpntod reprrgented by Spmga ), gopording to

ciifl PobhE=LETHES. o\ Which the death receptor

in

agonist is a TRAIL receptor antibody. 86. Use,

ac caraiupling ovedhtarmedstes represindéd bhEodedds B(ifecept or
agoni st is in an anount that produces a synergistic
effect. 87. Use, according to any cl ai ns 82- 86,
in which the proliferative disordéer is cancer. 88. A
phar maceut i cal corrp05|t| n co IOSI ng a conpound of
any one of clains axmaceutically
acceptable carri er HN@L kpfent. 89. A

phar maceut i cal conposrtr %Q (r:f‘? | g a conpound of
any one of clains 1 to 6 coﬁ)mn“ﬁon wth a

t herapeutic agent that |ncrezatt§s the response of one
or nore death receptor agonis for preventing or
treating a proliferative disorder. 90. A nethod
@ﬁOEpi?@tpéan a pharmaceutical conposition, the nethod

ﬂeﬁ'\c{\‘lgﬁf% &&@f@&ﬁf@&ﬂp&ﬁfs Amgrane 1of clains 1
t armaceuti ca y accept abl e carrier,

wh@‘ielm"é@ [i<%e: 1 pr@i@@trm gfeup and R, &Wf‘ ined in claim 1.

69,

according to any of clains 1- 60 so as to prevent
‘bi nding of a BIR binding protein to an AP BIR
doréinnocdss formsediaing 2 gomppund reptasgnted bygrmilg 1 agspiding to

claﬁjA @%%%5&@@%8 rigi,?értorrer of a conmpound of Fornula I,

according to an clainms 1-60. 93. A conpound of
Formula |, according to any of clains 1-60, |abelled

wi t &) CIURGRG 80 EtterMedie represanisLRYF ORI AHNg to any

~according to claim94, in which

of clains 1-60, |abelled with a r‘%\gr oactive isotope.

95. The conpound, according to clgim94, in which the

radi oactive isotope is tritium @ e compound,
ctive

isotope is 14C. 97. A conpound ace to any of
‘The process,

clai ms 1-60, Iabelledvvlthg_b._/ ,
according to claim70 s re he activated diacid
is a diacid chl orrﬂjg . The use of claim 82,

wherei n the nodul i mmuney ystem IS
sel ected fromthe gro %‘ isting o '

interferon-al pha, Baclllug Cal nette- Guerin (BCG, and

i oni zing radiation (UVB)‘P at can induce the rel ease
of cytokines or induce the rel ease of death receptor
IlgaE 100. The use of .claim 99, wherein the
cyto |nes are i nterieukins.

GZ\/

and R2 in a solvent; and

b) removing PG? so as to form compounds of Formuia 1,

wherein PG? is a protecting group and R, R?, A, A, BY, BY, Q and Q' are as defined

in claim 1.

70.

A process for producing a compound represented by Formula |, according to

claim 1, the process comprising:

282



a) coupling an intermediate represented by Formula 4(ii):
' NH,
PC?‘3 o B

RN S NN
{

2
R* H O A~q
4 (i)

and an activated diacid or a diacid activated using 2 equiv of peptide coupling agent,
ina soh&ent;‘and
b) removing PG so as to form compounds of Formula 1;

wherein PG’ is a protecting group and R', R?, 8°, A and Q are as defined in claim 1.
71, Aprocess for producing a compound represented by Formula |, according to
claim 1, the process comprising: '

a) coupling two intermediates represented by Formula 4(fii):

NH;

PC?3 0o g

R"N‘;)\v)\r@
R.z -H O A“Q
4 {iii)

with triphosgene, or a triphosgene équivalent,_ in a solvent;.and
b} removing PG® so as to form compounds of Formula 1;
wherein PG? is a protecting group and R', R? B®, A and Q are as defined in claim 1.

72. A process for producing a compound represented by Formuta |, according to

claim 1, the process comprising:

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

NH, :
Pﬁf O g
ot S LA

R2 H O A~q
4 (i)

with oxalyl chloride in a sclvent; and



- b) removing PG? so as to form compounds of Formula 1;
wherein PG is a protecting group and R, R%, B%, A and Q are as defined in claim 1.

73. A process for producing a compound represented by Formuia |, according to
claim 1, the process comprising:

a} coupling an infermediate represented by Formula 8(iii): ‘
- OH

6 (i)

and either a bis-acid chloride or a bis-acid, using a coupling agent, in a solvent; and
b) removing PG® so as to form compounds of Formula 1;
wherein PG? is a protecting group and R", R?, B°, A and Q are as defined in claim 1.

74, A process for producing a compound represented by Formula |, according to

claim 1, the process comprising:

a) coupling an intermediate represented by Formuta 7iif):
COH
PG o B
2 -
7 (i)
and a diamine using a coupling agent in a solvent; and
b) removing PG® so as fo forth compounds of Formuia 1;

wherein PG’ is a protecting group and R', R?, B®, A and Q are as defined in claim 1.

75. A process for producing a compound represented by Formula [, according to

“claim 1, the process comprising:

a) coupling an intermediate represented by Formula 8(fif).
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Ay 8
R1
t
paz N~ C02H
and R2 in a solvent; and

b) removing PG? so as to form compounds of Formula 1;
wherein PG? is a protecting group and R', R?, A, A", BY, B', Q and Q" are as defined

in claim 1,
76. A process for producing a compound represented by Formula |, according fo
ciaim 1, the process comprising:

a) hydrogenation of a compound represented by 19

in 2 solvent,
b) filtration and concenfration of the solvent to provide a compound of

Formula i;
wherein R", B2 R™ R A A" B° B' Q and Q' are as defined in claim 1.
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77. An in vitro method of modulating 1AP function, the method comprising:
contacting a cell with a compound, according to any of claims 1to 80, so as to
prevent binding of a BIR binding protein to an IAP BIR domain thereby modulating
the [AP function.

78. The compound of any one of claims 1 to 60 for use as a medicament.

79. Use of a compound of any one of claims 1 to 60 in the manufacture of a
medicament for treatment or prevention of a disease state characterized by

insufficient apoptosis.

80. Use, according fo claims 78 or 79, in which the disease state is cancer.

81. Use of a compound of any one of claims 1to 60 in the manufacture of a

medicament for treatment or prevention of a proliferative disorder.

82. Use of a compound of any one of claims 1 to 60 in the manufacture of a
medicament in combination with an agent 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,

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,

) 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 freatment of anemia,

q) agents useful in the treatment of neutropenia,

r) an immunologic-enhancing drug,

s) a proteasome inhibitor,
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t) an HDAC inhibitor, _

u) an inhibitor of the chymotrypsin-like activity in the proteasome,
. v} E3 ligase inhibitors,

w) a modulator of the immune system, and

x) a modulator of death receptors,

or in combination or sequentially with radiation therapy.

83. Use of a compound of any one of claims 1 to 60 in the manufacture of a
medicament in combination with a death receptor agonist for the treatment or

prevention of a proliferative disorder ina subject.
84. Use, according to claim 83, in which the death receptor agonist is TRAIL.

85. Use, according to claim 83, in which the death receptor agonist is a TRAIL

receptor éntibody.

86. Use, according to clairh 83, in which the death receptor agonist is in an

amount that produces a synergistic effect.

87. Use, according to any of ciaimé 82-86, in which the proliferative disorder is

cancer.

~ 88. A pharmaceutical composition comprising a compound of any one of claims 1

to 60, and a pharmaceutically acceptable carrier, diluent or excipient.

89. A pharmaceutical composition comprising a compound of any one of claims 1
to 60 in combination with a therapeutic agent that increases the response of one or

more death receptor agonists for preventing or treating a proliferative disorder.

S0. A method of preparing a pharmaceutical composition, the method comprising:
mixing a compound of any one of claims 1 to 60, with a pharmaceutically acceptable

carrier, diluent or excipient.

o1. Use of a compound according to any of claims 1-80 so as to prevent binding

of a BIR binding protein to an IAP BIR domain, for modulating IAP function.
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g2,  Anisomer, diagtecisomer or taufomer of a compound of Formula |, according

to any of claims 1-80.

93. A compound of Formula I, according to any of claims 1-60, labelled with

fluorescein,

_ 84. A compound, according to any of claims 1-80, labelled with a radioactive

isotope.

95.  The compound, according to claim 84, in which the radioactive isotope is
tritium.

96.  The compound, according to claim 94, in which the radioactive isotope is "“C.
g97. A compound, according fo any of claims 1-80, labelled with biotin.

98, The process, according to claim 70, wherein the activated diacid is a diacid

chioride.

99.  The use of claim 82, wherein the modulator of the immune system is selected
from the group consisting of interferon-alpha, Bacilius Calmette-Guerin (BCG), and
ionizing radiation (UVB) that can induce the release of cytokines or induce the
release of death receptor ligands.

100. The use of claim 99, wherein the cytokines are interleukins.
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