
WO 2007/048224PCT/CA2006/001721 Attorney Docket No.
L80003294W0 IAP BIR DOMAIN BINDING COMPOUNDS FIELD OF
THE INVENTION 5 The present invention concerns
compounds that bind to IAP BIR domains, and more
particularly the BIR2 and BIR3 domains, and are
useful to treat proliferative disorders. BACKGROUND
OF THE INVENTION Apoptosis, or programmed cell death,
typically occurs in the development and 10maintenance
of healthy tissues in multicellular organisms.
Apoptotic pathways are known to play a critical role
in embryonic development, viral pathogenesis, cancer,
autoimmune disorders, and neurodegenerative diseases,
as well as other events. Alterations in an apoptotic
response has been implicated in the development of
cancer, autoimmune diseases, such as systemic lupus
erythematosis and multiple sclerosis, and in viral
15infections, including those associated with herpes
virus, poxvirus, and adenovirus. Caspases, a class of
cysteine proteases, are known to initiate apoptosis
after they have been activated. Inhibitors of
apoptosis proteins (IAPs) are a family of proteins,
which contain one to three baculovirus IAP repeat
(BIR) domains, namely BIR1, BIR2, and BIR3, 20 and
may also contain a RING zinc finger domain at the
C-terminus. Examples of human IAPs include, XIAP,
HIAP1 (also referred to as clAP2), and HIAP2 (cIAP1)
each have three BIR domains, and a carboxy terminal
RING zinc finger. NAIP has three BIR domains (BIR1,
BIR2 and BIR3), but no RING domain, whereas Livin and
ILP2 have a single SIR domain and a RING domain. The
prototype X chromosome linked inhibitor of apoptosis
25(XIAP) can not only inhibits the activated caspases
by direct binding to the caspases, but XIAP can also
remove caspases and the second mitochondrial
activator of caspases (Smac) through the
ubiquitylation-mediated proteasome pathway via the E3
ligase activity of a RING zinc finger domain. The
BIR3 domain of XIAP binds and inhibits caspase-9,
which can activate caspase-3 .. The linker-BIR2
domain of XIAP inhibits the activity of 30 effector
caspases-3 and -7T. The SIR domains have also been
associated with the interactions of IAPs with tumor
necrosis factor-associated factor (TRAFs)-1 and -2,
and to TAB1.  Attorney Docket No. L80003294W0 Overall
the IAPs function as a 'constraint to apoptosis.and
may directly contribute to the tumor progression and
resistance to pharmaceutical intervention.
Interestingly, results demonstrate that resistance to
apoptosis can be decrease by siRNA and antisense
directed against specific IAP's in the cells. Hence,
suggesting that interfering with the 5activity 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 mitochondria] 10 proteins, namely second
mitochondria-derived activator of caspases (Smac) and
Omi/Htra2, 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 AVPI-like, sequence that fits
into this binding pocket and disrupts protein/protein
15interactions such as IAP-caspase interactions.
Although the overall folding 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. 20 A number of
compounds 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 25BIR3 domain of
XIAP, may have limited bioavailability and therefore
limited therapeutic application. Moreover, the
compounds may not be selective against other IAPs and
indeed other BIR domains, such as BIR2; this lack of
specificity may lead to unexpected side effects. 30
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. 35  SUMMARY
OF THE INVENTION We have discovered a novel series of
compounds that bind the IAPs and enhance cellular
apoptosis through IAP modulation, and which have
pharmaceutically acceptable stability and
bioavailability. The compounds cause a reduction
and/or loss of IAP proteins in cells before
mitochondrial depolarization, occurs and prevent the
interaction of caspase 3, caspaSe 7; and caspase 9.
Hence the results suggest that a small molecule is
capable of down-regulating IAP proteins before cell
death, thus indicating that clinically the use of the
compounds may offer advantages when administered in
combination with other inducers of apoptosis.
Specifically, we have demonstrated that the compounds
bind to the BIR2 and BIR3 domain of mammalian XIAP
and promote apoptosis of cancer cells as a single
agent or in combination with a chemotherapeutic agent
or a death receptor agonist, such as TRAIL or agonist
TRAIL receptor antibodies. Moreover, the compounds
were shown to cause reduction of cellular IAPs from
cells which can be blocked by a proteasome inhibitor.
Advantageously, the compounds described herein have
pro-apoptotic activity in various cancer cell lines
such as bladder, breast, pancreatic, colon, leukemic,
lung, lymphoma, multiple myloma and ovarian, and may
also find application 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 antibodies. These results suggest that
compounds of the instant invention will demonstrate
anti-cancer activity against solid tumours and
tumours originating from the hematological
malignancies. Moreover, the compounds of the present
invention may also find application in preventing
cancer cell metastasis, invasion, inflammation, and
in other diseases characterized by cells that are
resistant to apoptosis. The compounds may also be
useful in the treatment of autoimmune diseases. In a
first aspect, there is provided a compound
represented by Formula I:  or a salt thereof,
wherein: n is 0 or 1; 



m is 0, 1 or 2; p is 1 or 2; is NH, 0 or S; A and Al
are independently 1) -CH2-, 2) -CH2CH2-, 3)
-C(CH3)2-, 4) -CH(Cf-C6 5) -CH(C3-C7 cycloalkyl)-, 6)
-C3-C7 cycloalkyl-, 7) -CH(C1-C6 alkyl-Cs-C7
cycloalkyl)-, or 8) -C(0) -; B and B1 are
independently C1-C6 alkyl; BG is  0 NI)Csi 3)  X and
X1 are independently 1) 0, 2) NR13, 3) a,  0 ), 0 A
5) 0 0 Isic N 6) H t?, 7) 1- 8) V-rr,Or "If, A \z, 9)
H- 1) -01-00 alkyl-, 2) -C2-06 alkenyl-, 3) -C2-C4
alkynyl-, 4) -C3-C7 cycloalkyl-, 5) -phenyl-, 6)
-biphenyl-, 7) -heteroaryl-, 



8) -heterocycly1-, 9) -C1-C6 alkyl-(02-06 alkenyI)-
Ci-C6 alkyl-, 10) -01-C6 alkyl-(C2-C4 a lkynyI)-CrC6
alkyl, 11) -01-C6 alkyl-(C6-07 cycloalkyl)-C1-06
alkyl, 12) -0,1-06 alkyl-phenyl-C1-06 alkyl, 13)
-01-06 alkyl-biphenyl-C1-06 alkyl, 14) -01-06
alkyl-heteroary1-01-06 alkyl, 15) -Ci-C6 alkyl
heterocyclyl-01-C6.alkyl, or 16) --01-06
alkyl-0-01-06 alkyl;  R1, R16, R2 and R2DD are
independently 1) H, or 2) C1-C6 alkyl optionally
substituted with one or more R6 substituents; Q and
Q1 are each independently 1) NR4R5, 2) OR", or 3)
S(0),-,,R11; or Q and Q1 are each independently 0
wherein G is a 5, 6 or 7 membered ring which
optionally incorporates one or more heteroatoms
chosen from S, N or 0, the ring being optionally
substituted with one or more R12 substituents; R4 and
R5 are each independently 1) H, 2) haloalkyl, 3)
C1-C6 alkyl, 4) C2-05 alkenyl, 5) C2-C4 alkynyl, 6)
03--C7 cycloalkyl, 7) 03-C7 cycioalkenyl, 8) aryl, 9)
heteroaryl, 10) .heterocyclyl, 11) heterobicyclyl,
12) C(0)-R11, 13) C(0)0-R11 , 14) C(=Y)NR6R9, or 15)
S(0)2-R11 ,  wherein the alkyl, alkenyl, alkynyl,
cycloalkyl, and cycloalkenyl are optionally
substituted with one or more R6 substituents; and
wherein the aryl, heteroaryl, heterocyclyl, and
heterobicycly1 are optionally substituted with one or
more Rw substituents; R6 is        1) halogen, 2)
NO2, 3) CN, 



4) haloalkyl, 5) 0i-C6 alkyl, 6) C2-C6 alkenyl, 7)
C2-C4 alkynyl, 8) Cs-C7 cycloalkyl, 9) C3-C7
cycloalkenyl, 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)0R7, 20) CONR8R9, 21) S(0)2NR6R9 22) OC(0)R7, 23)
OC(0)Y-R11, 24) SC(0)R7, or        25) NC(Y)NR8R9,
wherein the aryl, heteroaryl, heterocyclyl, and
heterobicyclyl are optionally substituted with one or
more Rw substituents;  R7 is 1) H, 2) haloalkyl, 3)
01-05 alkyl, 4) C2-C6 alkenyl, 5) CrC4 alkynyl, 6)
C3-C7 cycloalkyl, 7) C3-C7 cycloallenyl, 8) aryl, 9)
heteroaryl, 10) heterocyclyl, 11) heterobicyclyl, 12)
IRDIR91\1C(=Y), 13) C1-C6 alkyl-C2-C4 alkenyl, or 14)
C1-C6 alkyl-C2-C4 alkynyl, wherein the alkyl,
alkenyl, alkynyl, cycloalkyl, and cycloalkenyl are
optionally substituted with one or more R6
substituents; and wherein the aryl, heteroaryl,
heterocyclyl, and heterobicycly1 are optionally
substituted with one or more R19 substituents; R8 and
R9 are each independently 1) H, 2) haloalkyl, 3)
C1-C6 alkyl, 4) C2-c6 aikenyl, 



5) c2-C4 alkynyl, 6) c3-C7 cycloalkyl, 7) c3-C7
cycloalkenyl, 8) aryl, 9) heteroaryl, 10)
heterocyclyi, 11) heterobicyclyl, 12) C(0)R11, 13)
C(0)Y-R', or 14) S(0)2-Rily  wherein the alkyl,
alkenyl, alkynyl, cycloalkyl, and cycloalkenyl are
optionally substituted with one or more R6
substituents; and wherein the aryl, heteroaryl,
heterocyclyl, and heterobicyclyl are optionally
substituted with one or more RI substituents; or R8
and R9 together with the nitrogen atom to which they
are bonded farm a five, six or seven membered
heterocyclic ring optionally substituted with one or
more R6 substituents; RID is 1) halogen, 2) NO2, 3)
ON, 4) B(0R13)(0RI4), 5) Ci-05 alkyl, 6) C2-06
alkenyl, 7) C2-C4 alkynyl, 8) Ca-C7 cycloalkyl, 9)
C3-C7 cycloalkenyl, 10) haloalkyl, 11)0R7, 12) NR8R9,
13) SR7, 14) COR7, 15) C(0)0 R7, 16) S(0),"R7, 17)
CONR8R9, 18) S(0)2NR8R9 , 19) aryl, 20) heteroaryl,
21) heterocyclyl, or 22) heterobicyclyi, wherein the
alkyl, alkenyl, alkynyl, cycloalkyl, and cycloalkenyl
are optionally substituted with one or more R6
substituents;  R11 is         1) haloalkyl, 2) C1-C6
alkyl, 3) C2-C6 alkenyl, 



4) C2-C4 alkynyl, 5) C3-C7 cycloalkyl, 6) C5-C7
cycloalkenyi, 7) aryl, 8) heteroaryl, 9)
heterocyclyl, or         10) heterobicyclyl, wherein
the alkyl, alkenyl, alkynyl, cycloalkyl, and
cycloalkenyi are optionally substituted with one or
more R6 substituents; and wherein the aryl,
heteroalyl, heterocyclyl, and heterobicyclyl are
optionally substituted with one or more Rie
substituents; RI2 is 1) haloaikyl, 2) C1-C6 alkyl, 3)
C2-C6 alkenyl, 4) C2-C4 alkynyl, 5) C3-C7 cycloalkyl,
6) C3-C7 cycloalkenyl, 7) aryl, 8) heteroaryl, 9)
heterocyclyl, 10) heterobicyclyl, 11) C(0)-R11, 12)
C(0)O-R11, 13) C(0)NR8R9, 14) S(0),,-R11, or 15)
C(=Y)NR6R9, wherein the alkyl, alkenyl, alkynyl,
cycloalkyl, and cycloalkenyl are optionally
substituted with one or more R6 substituents; and
wherein the aryl, heteroaryl, heterocyclyi, and
heterobicycly1 are optionally substituted with one or
more R1D substituents;  R13 and R14 are each
independently 1) H, 2) 01-C6 alkyl; or R1 and R14 are
combined to form a heterocyclic ring or a
heterobicycly1 ring. In a second aspect, there is
provided a compound represented by Formula I:  or a
salt thereof, wherein: n is 1; m is 0, 1 or 2; Y is
NH, 0 or S; A and Ai are independently or 2) -0(0) -;
B and B1 are independently C1-C6 alkyl; BG is
-X-L-X1-; 0 2) N 



H, or   X and Xt are independently 1) 0, 2) NH, 3) S,
0 4) , 0 A 0 N 6)H V ) 'v., or 00 '.. zg NA 9H L is:
1) -C1-010 2) -C2-C6 alkenyl-, 3) -C2-C4 4) -C3-07
cycloalkyl-, 5) -phenyl-, 6) -biphenyl-, 7)
-heteroaryl-, 8) -heterocycly1-, 9) -C1-C6
alkyl-(C2-C6 alkeny1)- C1-C6 alkyl-, 10) -01-C6
alkyl-(C2-C4 alkynyl)-C-,-C6 alkyl, 11) -C1-C6
alkyl-(Ca-C7 cycloalkyl)-Ci-C6 alkyl, 12) -01-C6
alkyl-phenyl-CI-C6 alkyl,  13) -C1-C6
alkyl-biphenyl-Ci-Ce alkyl, 14) -Ci-Ce al
kyl-heteroaryl-CrCe alkyl, 15) -C1-Ce alkyl
heterocyclyl-C1-Ce alkyl, or 16) -C1-Ce alkyl-O-Cl-Ce
alkyl; R1, -.100, R2 and R266 are independently
1) H, or        2) CI-Ce alkyl optionally substituted
with one or more R6 substituents; Q and Q1 are each
independently NR4R5; R4 and R5 are each independently
1) H, 2) haloalkyl, 3) Ci-Ce alkyl, 



4) C2-Ce alkenyl, 5) C2-C4 alkynyl, 6) C3-C7
cycloalkyl, 7) C3-C7 cycloalkenyl, 8) aryl, 9)
heteroaryl, 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 alkyl, alkenyl, alkynyl,
cycloalkyl, and cycloalkenyl are optionally
substituted with one or more R6 substituents; and
wherein the aryl, heteroaryl, heterocyclyl, and
heterobicyclyl are optionally substituted with one or
more R16 substituents; R6 is 1) halogen, 2) NO2, 3)
CN,  4) haioalkyl, 5) C1-C6 alkyl, 6) C2-C6 alkenyl,
7) C2-C4 alkynyl, 8) C3-C7 cycloalkyl, 9) C3-C7
cycloalkenyl, 10) aryl, 11) heteroaryl, 12)
heterocyclyl, 13) heterobicycy, 14) OR', 15)
S(0),"R7, 16) NR8R9 , 17) NR8S(0)21111, 18) COR7, 19)
C(0)0R7, 20) CONR8R9, 21) S(0)2NReR9 22) OC(0)R7, 23)
OC(0)Y-R11 , 24) SC(0)127, or 25) NC(Y)NR8RG, wherein
the aryl, heteroaryl, heterocyclyl, and
heterobicyclyl are optionally substituted with one or
more RI substituents; R7 is 



1) H, 2) haloalkyl, 3) C1-06 alkyl, 4) C2-C6
alkenyl,. 5) C2-C4 alkynyl, 6) G3-C7 cycloalkyl, 7)
C3-C7 cycloalkenyl, 8) aryl, 9) heteroaryl, 10)
heterocyclyl,  11) heterobicyclyl, 12) R8R9NC(=Y),
13) C1-C6 alkyl-C2-04 alkenyl, or 14) C1-C6
alkyl-C2-C4 alkynyl, wherein the alkyl, alkenyl,
alkynyl, cycloalkyl, and cycloalkenyl are optionally
substituted with one or more R6 substituents; and
wherein the aryl, heteroaryl, heterocyclyl, and
heterobicydyl are optionally substituted with one or
more R16 substituents; R6 and R9 are each
independently 1) H, 2) haldalkyl, 3) C1-C6 alkyl, 4)
C2-C6 alkenyl, 5) C2-C4 6) C-3-C7 cycloalkyl, 7)
03-C7 cycloalkenyl, 8) aryl, 9) heteroaryl, 10)
heterocyclyl, 11) heterobiCyclyi, 12) C(0)R11, 13)
C(0)Y-R11, or 14) S(0)2-e, wherein the alkyl,
alkenyl, alkynyl, cycloalkyl, and cycloalkenyi are
optionally substituted with one or more R6
substituents; and wherein the aryl, heteroaryl,
heterocyclyl, and heterobicycly1 are optionally
substituted with one or more am substituents; or R8
and R9 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 R6 substituents; R1 is 1) halogen, 2) NO2,-  3)
ON, 4) B(0R13)(0R14), 5) Ci-Ca alkyl, 6) 02-Cs
alkenyl, 



7) 02-04 aikynyl, 8) C3-C7 cycloalkyl, 9) 03-07
cycloalkenyl, 10) haioalkyl, 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,
21) heterocyclyl, or 22) heterobicyclyl, wherein the
alkyl, alkenyl, alkynyl, cycloalkyl, and cycloalkenyl
are optionally substituted with one or more R6
substituents; R" is 1) haloalkyl, 2) CI-Cs alkyl, 3)
C2-C6 alkenyl, 4) 02-C4 alkynyl, 5) 03-07 cycloalkyl,
6) 03-07 cycloalkenyl, 7) aryl, 8) heteroaryl, 9)
heterocyclyl, or 10) heterobicyclyl, wherein the
alkyl, alkenyl, alkynyl, cycloalkyl, and cycloalkenyl
are optionally substituted with one or more R6
substituents; and wherein the aryl, heteroaryt,
heterocyclyl, and heterobicyclyl are optionally
substituted with one or more R12 substituents; and
R13 and R14 are each independently 1) H, and 2) C1-C6
alkyl; or R13 and R14 are combined to form a
heterocyclic ring or a heterobicyclyl ring. In a
third aspect, there is provided a compound
represented by Formula 2:    2 wherein n, R1, R2,
R100, R200, A, A1, Q, Q1, Bo, -1, bi and BG as
defined above; and wherein the compound of Formula 2
is symmetric about the dotted line. In a fourth
aspect, there is provided an intermediate compound
represented by Formula 2(iH):   



wherein PG2 is a protecting group, A is CH2; and R1,
R2, B, and Q are as defined above.  Wherein 13, B1,
A, A1, Q and 01 are as defined above. In a sixth
aspect, there is provided an intermediate compound
represented by Formula 4(iii): PG3 0 Bi1 R1-1\1"-AN
R2 H 4 (iii) wherein PG3 is a protecting group, A is
C142; and B, R1, R2, and Q are as defined above. In a
seventh aspect, there is provided an intermediate
compound represented by Formula 5(i): wherein PG3 are
protecting groups, and B, B1, Rit woo, R2, R200, A,
A1, and Qi are as defined above.  In an eighth
aspect, there is provided an intermediate compound
represented by Formula 6010:   wherein PG3 is a
protecting group, A is CH2; and R1, R2, 80, and Q are
as defined above. In a ninth aspect, there is
provided an intermediate compound represented by
Formula 7(iii):  wherein PG3 is a protecting group, A
is CH2; and R1, R2, 133, and Q are as defined in
above. In a tenth aspect, there is provided an
intermediate compound represented by Formula 80H): Q'
A j 0 NH2    A' wherein E30, 131, A, Al, Q and Q1 are
as defined above.  In a eleventh aspect, there is
provided a process for producing a compound
represented by Formula I, as defined above, the
process comprising: a) coupling two intermediates
represented by Formula 2010:    2 (iii) in a solvent;
and b) removing PG2 so as to form compounds of
Formula 1; wherein PG2 is a protecting group and R1,
R2, B, A and Q are as defined above. In a twelfth
aspect, there is provided a process for producing a
compound represented by Formula I, as defined above,
the process comprising: a) coupling an intermediate
represented by Formula 301i): 0 1-NH2     R1
pG2.N1,.,_v-0O2H andin a solvent; and 



b) remoVing PG2 so as to form compounds of Formula 1,
wherein PG2 is a protecting group and Fe, R2, A, A1,
B, B1, Q and Q1 are as defined above. In a thirteenth
aspect, there is provided a process for producing a
compound presented by Formula I, as defined above,
the process comprising:  a) coupling an intermediate
represented by Formula 4(iii):              ,NH2 PG
3B III R1-N A-4 4 (Hi) and an activated diacid or a
diacid activated using 2 equiv of peptide coupling
agent, in a solvent; and b) re-moving PG3 so as to
form compounds of Formula 1; wherein PG3 is a
protecting group and R1, R2, B, A and Q are as
defined above. In a fourteenth aspect, there is
provided a process for producing a compound
represented by Formula I, as defined above, the
process comprising: a) coupling two intermediates
represented by Formula 4(iii): ,NH2 PG3 0 B R1-IN 11
HO 4 (Hi) with triphosgene, or a triphosgene
equivalent in a solvent;,and b) removing PG3 so as to
form compounds of Formula 1; wherein PG3 is a
protecting group and R1, R2, B, A and 0 are as
defined above. In a fifteenth aspect, there is
provided a process for producing a compound
represented by Formula I, as defined above, the
process comprising: a) coupling two intermediates
represented by Formula 4(111): ,NH2 13 4 (iii) with
oxalyl chloride in a solvent; and  b) removing PG3 so
as to form compounds of Formula 1; wherein PG5 is a
protecting group and RI, R2, 130, A and Q are as
defined above. In a sixteenth aspect, there is
provided a process for producing a compound
represented by Formula I, as defined above, the
process comprising: a) coupling an intermediate
represented by Formula 60ii): P93 0 B R2 H 0 6 (iii)
and either a bis-acid chloride or a bis-acid, using a
coupling agent, in a solvent; and b) removing PG3 so
as to form compounds of Formula 1; wherein PG3 is a
protecting group and R1, R2, B, A and Q are as
defined above. In a seventeenth aspect, there is
provided a process for producing a compound
represented by Fornmila I, as defined above, the
process comprising: a) coupling an intermediate
represented by Formula 7 i):              CO2H PG3 0
B 



112` H0 7 (iii) and a diamine using a coupling agent
in a solvent; and b) removing PG3 so as to form
compounds of Formula 1; wherein PG3 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 producing a compound represented by Formula I, as
defined above, the process comprising: a) coupling an
intermediate represented by Formula 8(iii):  R1
pG2.1\1","CO2H andk 2in a solvent; and b) removing
PG2 so as to form compounds of Formula 1; wherein PG2
is a protecting group and RI, R2, A, Al, B, 81, Q and
la1 are as defined above. In a nineteenth aspect,
there is provided a process for producing a compound
represented by Formula I, as defined above, the
process comprising: a) hydrogenation of a compound
represented by lg     in a solvent,        b)
filtration and concentration of the solvent to
provide a compound of Formula I; wherein RI, R2, Few,
R200, A, A1, Bo, -1, Q and Q1 are as defined above.
In a twentieth aspect, there is provided an in vitro
method of modulating IAP function, the method
comprising: contacting a cell with a compound, as
defined above, so as to prevent binding of a BR
binding protein to an IAP BR domain thereby
modulating the IAP function. In a twenty-first
aspect, there is provided the compound as defined
above for use as a medicament.  In a twenty-second
aspect, there is provided the use of a compound as
defined above in the manufacture of a medicament for
treatment or prevention of a disease state
characterized by insufficient apoptosis. In a
twenty-third aspect, there is provided the use of a
compound as defined above in the manufacture of a
medicament for treatment or prevention of a
proliferative disorder. In a twenty-fourth aspect,
there is provided the use of a compound as defined
above 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, c) retinoid receptor
modulator, d) a cytotoxic agent, e) an
antiproliferative agent, f) a prenyl-proteiri
transferase inhibitor, g) an HMG-CoA reductase
inhibitor, h) an HIV protease inhibitor,  i) a
reverse transcriptase inhibitor, k) an angiogenesis
inhibitor, I) a PPAR-y agonist, m) a PPAR-8 agonist,
n) an inhibitor of inherent multidrug resistance, o)
an anti-emetic agent, p) an agent useful in the
treatment of anemia, 



q) agents useful in the treatment of neutropenia, r)
an immunologic-enhancing drug, s) a proteasome
inhibitor,  0 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.
In a twenty-fifth aspect, there is provided the use
of a compound as defined above in the manufacture of
a medicament in combination with a death receptor
agonist for the treatment or prevention of a
proliferative disorder in a subject. In a
twenty-sixth aspect, there is provided a
pharmaceutical composition comprising a compound as
defined above, and a pharmaceutically acceptable
carrier, dilUent or excipient. In a twenty-seventh
aspect, there is provided a pharmaceutical
composition comprising a compound as defined above in
combination with a therapeutic agent that increases
the response of one or more death receptor agonists
for preventing or treating a proliferative 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 so as
to prevent binding of a BR binding protein to an IAP
BIR domain, for modulating IAP function. In a
thirtieth aspect, there is provided an isomer,
diasteoisomer or tautomer of a compound of Formula I,
as defined above. According to one aspect of the
present disclosure, there is provided an isomer,
enantiomer, diastereoisomer or tautomer of a compound
represented by Formula I:  or a salt thereof,
5wherein: n is 0 or 1; m is 0, 1 or 2; p is 1 or 2;
10 Y is NH, 0 or S; A and A1 are independently
selected from             1) -CH2-,             2)
-CH2CH2-, 153) -C(CH3)2-, 4) -CH(C1-C6 alkyl)-, 5)
-CH(C3--C7cycloalkyl)-, 6) -C3-C7 cycloalkyl-, 7)
-CH(C1-C6altcyl-C3-C7 cycloalkyl)-, or 20 B and B1
are independently C1-05 alkyl; BG is 251) -X-L-X1-;
or  BC is  WO 2007/048224PCT/CA2006/001721 Attorney
Docket No. L80003294W0 0 irrTh'lAN2z. 2) H H 



0 rrit.NAV 3) H, or 5 X and X1 are independently
selected from 1) 0, NR13, S, 0 2) \- 0 3) \"k0A, 0
rris, N 4) H 105) \- 6) \-rri , or 00 A         7) H;
L is selected from: 151) -C1-C10alkyl-, 2) -C2-C6
alkenyl-, 3) -C2-C4 alkynyl-, 4) -C3-C2 cycloalkyl-,
5) -phenyl-, 206) -biphenyl-, 7) -heteroaryl-,  WO
2007/048224PCT/CA2006/001721 Attorney Docket No.
L80003294W0 8) -heterocyclyl-, 9) --Cres alkY1-(C2-C6
alkenyI)- C1-Cs alkyl-, 10) -Cl-Cs alkyl-(C2-C4 a
lkyny1)-C1-Cs alkyl, 11) -C1-C6 alkyl-(C3-C7
cycloalkyl)-Ci -Cs alkyl, 512) -C1-C6
alkyl-phenyl-CI-Cs alkyl, 13) -C1-C6 a
lkyl-biphenyl-Cl-Cs alkyl, 14) -C1-C6
alkyl-heteroaryl-Ci-Cs alkyl, 15) -C1-C6
alkyl-heterocyclyl-CI-Cs alkyl, or 16) -C1-C6
alkyl-O-C1-C6 alkyl; 10 RI, n100, 2 R- and R26 are
independently selected from: 1) H, or 2) Ci-C6 alkyl
optionally substituted with one or more R6
substituents; 15 Q and Q1 are each independently 1)
NR4R5, 



2) OR11, or 3) S(0)",R11; or 20 Q and Q1 are each
independently \1( GL) 0.3 p wherein G is a 5, 6 or 7
membered ring which optionally incorporates one or
more heteroatoms chosen from S, N or 0, the ring
being optionally substituted with one or more R12
substituents; 25 R4 and R5 are each independently
1) H. 2) haloalkyl,        3) 4-01-C6 alkyl, 304)
4-C2-C6 alkenyl, 5) 4-C2-C4 alkynyl,  Attorney Docket
No. L80003294W0 6) 4-C3-C2 cycloalkyl, 7) 4-C2-C7
cycloalkenyi, 8) .-aryl, 9) 4-heteroaryl, 510)
<-heterocyclyl, 11)4-heterobicyclyl, 12) -C(0)-R11.
13)4-- C(0)0-R11, 14)4-C(=Y)NR8R6, or
1015)4-S(0)2-R11, wherein the alkyl, alkenyl,
alkynyl, cycloalkyl, cycloalkenyl is optionally
substituted with one or more R6 substituents; and
wherein the aryl, heteroaryl, heterocyclyl, and
heterobicyclyl is optionally substituted with one or
more am substituents; 15R6 i 1) halogen, 2) NO2, 3)
CN, 4) haloalkyl, 205) Cl-C6 alkyl, 6) 07-C6 alkenyl,
7) C2-C4 alkynyi, 8) C3-02 cycloalkyl, 9) C3-C2
cycloalkenyl, 2510) aryl, 11) heteroaryl, 12)
heterocyclyl, 13) heterobicyclyl, 14) OR7, 3015)
S(0)",R7, 16) NR6R6 , 17) NR8S(0)2R11, 18) COR7, 



19) C(0)0R7, 3520) CONR8R6,  Attorney Docket No.
L80003294W0  21) S(0)2NR8R9 22) OC(0)R7, 23)
OC(0)Y-RI I , 24)SC(0)R1, or 525) NC(Y)NR8R9, wherein
the aryl, heteroaryl, heterocyclyl, and
heterobicyclyl is optionally substituted with one or
more R88 substituents; R7 is 101) H,              2)
haloalkyl, 3) Cl-C6 alkyl, 4) C2-C6 alkenyl,
5) C2-C4 alkynyl, 156) C3-c7cycloalkyl,
7) 03-07 cycloalkenyl, 8) aryl, 9) heteroaryl,
10) heterocyclyl, 2011) heterobicyclyl,  12)
R8R9NC(=Y), or 13) Ci-C6 alkyl-C2-C4 alkenyl, or  14)
C1-C6 alkyl-C2-C4 alkynyl,    wherein the alkyl,
alkenyl, alkynyl, cycloalkyl, cycloalkenyl is
optionally substituted with 25one or more R8
substituents; and wherein the aryl, heteroaryl,
heterocyclyl, and heterobicyclyl is optionally
substituted with one or more R83 substituents; R8 and
R9 are each independently 1) H, 302) haloalkyl,
3) C1-C6 alkyl, 4) C2-C6 alkenyl, 5) C2-C4 alkynyl,
6) C3-C7 cycloalkyl, 357) 03-07 cycloalkenyl,  WO
2007/048224PCT/CA2006/001721 Attorney Docket No.
L80003294W0 8) aryl, 9) heteroaryl, 10) heterocyclyl,
11) heterobicyclyl, 512) C(0)R11, 13) C(0)Y-R", or 



14) S(0)2-R", wherein the alkyl, alkenyl, alkynyl,
cycloalkyl, cycloalkenyl is optionally substituted
with one or more R6 substituents; and wherein the
aryl, heteroaryl, heterocyclyl, and 10heterobicyclyl
is optionally substituted with one or more R16
substituents; or R8 and R6 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 R6 substituents; 15R16
is 1) halogen, 2)  3) CN, 4) B(0R13)(0R14), 205)
Cl-C6 alkyl, 6) C2-C6 alkenyl, 7) C2-C4 alkynyl, 8)
C3-C7 cycloalkyl, 9) C3-C7 cycloalkenyl, 2510)
haloalkyl, 11) OR7, 12) NR81:26, 13)SR7, 14) COR7,
3015) C(0)0 R7-,  16) S(0),,,R7, 17) CONR8R6,  18)
S(0)2NR8R6, 19)aryl, 3520) heteroaryl,  Attorney
Docket No. L80003294W0         21) heterocyclyl, or
22) heterobicyclyl, wherein the alkyl, alkenyl,
alkynyl cycloalkyl, and cycloalkenyl is optionally
substituted with one or more R6 substituents; 5 R" is
1) haloalkyl, 2) C1-C6 alkyl,              3) C2-C6
alkenyl, 104) 02-C4 alkynyl, 5) C3-C7 cycloalkyl, 6)
C3-C2 cycloalkenyl, 7) aryl, 8) heteroaryl, 159)
heterocyclyl, or 10) heterobicyclyl, wherein the
alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl is
optionally substituted with one or more R6
substituents; and wherein the aryl, heteroaryl,
heterocyclyl, and heterobicyclyl is optionally
substituted with one or more R1 substituents; 20 R12
is              1) haloalkyl, 2) C1-C6 alkyl, 



3) C2-C6 alkenyl, 254) C2-C4 alkynyl, 5) C3-C2
cycloalkyl, 6) C3-C2 cycloalkenyl, 7) aryl, 8)
heteroaryl, 309) heterocyclyl,              10)
heterobicyclyl, 11) C(0)-R11, 12) C(0)0-R11 ,
13) C(0)NR8R2, 3514) S(0),"-R11, or  15)C(=Y)NR8R9,
wherein the alkyl, alkenyl, alkynyl, cycloalkyl,
cycloalkenyl is optionally substituted with one or
more R6 substituents; and wherein the aryl,
heteroaryl, heterocyclyl, and heterobicyclyl is
optionally substituted with one or more R16
substituents; R13 and R14 are each independently 1)
H, or 2) Cl-C6 alkyl; or R13 and R14 are combined to
form a heterocyclic ring or a heterobicycly1 ring; or
a prodrug; or the compound of Formula I is labeled
with a detectable label or an affinity tag. According
to one alternative aspect of the present disclosure,
there is provided a compound, according to Formula 2:
2 wherein n, R1, R2, Rim, R200, A, A1, Q, Q', B, B1,
and BG as defined above; wherein the dotted line
represents a hypothetical dividing line for comparing
the substituents associated with M1 and M2. In
another aspect of the present 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):
wherein PG2 is a protecting group, and R1, R2, B, A,
and Q are as defined herein. In another aspect of the
present disclosure, there is provided an intermediate
compound represented by Formula 3(iii): NH2 0-B    01
wherein B, 131, A, Al, Q and Q1 are as defined
herein. In another aspect of the present disclosure,
there is provided an intermediate compound
represented by Formula 4(iii):  (iii) wherein PG3 is
a protecting group, and B, R1, R2, A, and Q are as
defined herein. 12  



In another aspect of the present disclosure, there is
provided an intermediate compound represented by
Formula 5(i): P93    wherein PG3 are protecting
groups, and B, B1, Ri, Rloo, R2, R200, A, A13 and Q
are as defined herein. In another aspect of the
present disclosure, there is provided an intermediate
compound represented by Formula 6(iii): wherein PG3
is a protecting group, and RI, R2, B, A, and Q are as
defined herein. In another aspect of the present
disclosure, there is provided an intermediate
compound represented by Formula 7(iii): 7 (iii)
wherein PG3 is a protecting group, and R1, R2, B, A,
and Q are as defined herein. 13  In another aspect of
the present disclosure, there is provided an
intermediate compound represented by Formula 8(iii):
C11,13(111) wherein B, B1, A, A1, Q and Q1 are as
defined herein. 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 two
intermediates represented by Formula 2(iii): (CP- o B
R R2 H 0 A-4 2 (iii) 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 3011):  R1 pG2
and15t2in 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 herein, the
process comprising:         a) coupling an
intermediate represented by Formula 400):  PG3 0 B,NH
RrN 4 (iii) and an activated diacid, such as a diacid
chloride or a diacid activated using 2 equiv of
peptide coupling agents, in a solvent; and         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 herein, the process comprising: a) doupling
two intermediates represented by Formula 4(10):  PG3
0 B- NH 



, N RN -, H 0  4 (iii) with triphosgene, or a
triphosgene equivalent, 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 herein,
the process comprising: a) coupling two intermediates
represented by Formula 4(iii): with oxalyl chloride
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 herein, the
process comprising:        a) coupling an
intermediate represented by Formula 6(iii): ,OH PG3 0
B 1;1 R2 H 0 6 (iii) and either a bis-acid chloride
or a bis-acid, using a coupling agent, in a solvent;
and        b) removing the protecting groups so as to
form compounds of Formula 1. In another aspect of the
present disclosure, there is provided a process for
producing compounds represented by Formula 1,
described herein, the process comprising: 16
a) coupling an intermediate represented by Formula
7(iii): p02H PG3   .N R1- - R2 H 0 7 (iii) and a
diamine using a coupling agent 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
8(iii): CI' A pG2 N.0O2H and1k2in 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)
hydrogenation of a compound represented by 1g   in a
solvent, 



b) filtration and concentration of the solvent to
provide a compound of formula lq In another aspect of
the present disclosure, there is provided a
pharmaceutical composition comprising a compound, 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 administration
as an agent for treating a proliferative disorder in
a subject, comprising a therapeutically effective
amount of a compound, as described above. In another
aspect of the present disclosure, there is provided a
pharmaceutical composition comprising a compound of
Formula I 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  In
another aspect of the present disclosure, there is
provided a method of treating a disease state
characterized by insufficient apoptosis, the method
comprising: administering to a subject in need
thereof, a therapeutically effective amount of a
pharmaceutical composition, as described above, so as
to treat the disease state. In another aspect of the
present disclosure, there is provided a method of
modulating IAP function, the method comprising:
contacting a cell with a compound of the present
invention so as to prevent binding of a BIR binding
protein to an IAP BIR domain thereby modulating the
IAP function. In another aspect of the present
disclosure, there is provided a method of treating a
proliferative disease, the method comprising:
administering to a subject in need thereof, a
therapeutically effective amount of the
pharmaceutical composition, as described above, so as
to treat the proliferative disease. In another aspect
of the present disclosure, there is provided a method
of treating cancer, the method comprising:
administering to a subject in need thereof, a
therapeutically effective amount of the
pharmaceutical composition, as described above, so as
to treat the cancer. In another aspect of the present
disclosure, there is provided a method of treating
cancer, the method comprising: administering to the
subject in need thereof, a therapeutically effective
amount of a pharmaceutical composition, as described
above, in combination or sequentially with an agent
selected from:  a) an estrogen receptor modulator, b)
an androgen receptor modulator, c) retinoid receptor
modulator, d) a cytotoxic agent, e) an
antiproliferative agent, f) a prenyl-protein
transferase.inhibitor, g) an HMG-CoA reductase
inhibitor, h) an HIV protease inhibitor,  i) a
reverse transcriptase inhibitor, k) an angiogenesis
inhibitor,  I) a PPAR-.y agonist, m) a PPAR-.6.
agonist, n) an inhibitor of inherent multidrug
resistance, o) an anti-emetic agent, p) an agent
useful in the treatment of anemia, q) agents useful
in the treatment of neutropenia, r) an
immunologic-enhancing drug. s) a proteasome
inhibitor; t) an HDAC inhibitor;' u) an inhibitor of
the chemotrypsin-like activity in the proteasome; or
v) E3 ligase inhibitors; w) a modulator of the immune
system Such as, but not limited to, interferon-alpha,
Bacillus Ca!matte-Guerin (BCG), and ionizing radition
(UVB) that can induce the release of cytokines, such
as the interleukins, TNF, or induce release of death
receptor ligands such as TRAIL; x) a modulator of
death receptors TRAIL and TRAIL agonists such as the
humanized 



antibodies HGS-ETR1 and HGS-ETR2; or in combination
or sequentially with radiation therapy, so as to
treat the cancer. In another aspect of the present
disclosure, there is provided a method for the
treatment or prevention of a proliferative disorder
in a subject, the method comprising: administering to
the subject a therapeutically effective amount of the
composition, described above. In another aspect of
the present disclosure, the method further comprises
administering to the subject a therapeutically
effective amount of a chemotherapeutic agent prior
to, simultaneously with or after administration of
the composition. In yet another aspect, the method
further comprises administering to the subject a
therapeutically effective amount of a death receptor
agonist prior to, simultaneously with or after
administration of the composition. The death receptor
agonist is TRAIL or the death receptor agonist is a
TRAIL antibody. The death receptor agonist is
typically administered in an amount that produces a
synergistic effect. Use of the compound as described
above for the manufacture of a medicament for
treating or preventing a disease state characterized
by insufficient apoptosis.  WO
2007/048224PCT/CA20061001721 Attorney Docket No.
L80003294W0 Use of the compound as described above
for the manufacture of a medicament for treating or
preventing a proliferative disorder. 5 Use of the
compound as described above in combination with an
agent for the manufacture of a medicament for
treating or preventing a proliferative disorder,
wherein the agent is selected from: a) an estrogen
receptor modulator, b) an androgen receptor
modulator, 10c) retinoid receptor modulator, d) a
cytotoxic agent, e) an antiproliferative agent, f) a
prenyl-protein transferase inhibitor, g) an HMG-CoA
reductase inhibitor, 15h) an HIV protease inhibitor,
i) a reverse transcriptase inhibitor, k) an
angiogenesis inhibitor, I) a PPAR-.y agonist, m) a
PPAR-.8. agonist, 20n) an inhibitor of inherent
multidrug resistance,        o) an anti-emetic agent,
p) an agent useful in the treatment of anemia, q)
agents useful in the treatment of neutropenia,
r) an immunologic-enhancing drug. 25s) a proteasome
inhibitor;  t) an HDAC inhibitor;' u) an inhibitor of
the chemotrypsin-like activity in the proteasome; or
v) E3 ligase inhibitors; w) a modulator of the immune
system such as, but not limited to, interferon-alpha,
Bacillus 30Calmette-Guerin (BCG), and ionizing
radition (UVB) that can induce the release of
cytokines, such as the interleukins, TNF, or induce
release of death receptorligands such as TRAIL;  x) a
modulator of death receptors TRAIL and TRAIL agonists
such as the humanized antibodies HGS-ETR1 and
HGS-ETR2; 35or in combination or sequentially with
radiation therapy.  Use of the compound as described
above in combination with a death receptor agonist
for the manufacture of a medicament the treatment or
prevention of a proliferative disorder in a subject.
The death receptor agonist is TRAIL. The death
receptor agonist is a TRAIL antibody. The death
receptor agonist is in an amount that produces a
synergistic effect. The proliferative disorder is
cancer. A pharmaceutical composition comprising the
compound as described above, mixed with a
pharmaceutically acceptable carrier, diluent or
excipient, for treating or preventing a disease state
characterized by insufficient apoptosis. 



A pharmaceutical composition comprising the compound
of any one of claims 1 to 63 in combination with any
compound that increases the circulating level of one
or more death receptor agonists for preventing or
treating a proliferative disorder. A method of
preparing a pharmaceutical composition, the method
comprising: mixing the compound of any one of claims
1 to 63, with a pharmaceutically acceptable carrier,
diluent or excipient. In another aspect of the
present invention, there is provided a probe, the
probe being a compound of Formula I above, the
compound being labeled with a detectable label or an
affinity tag. In another aspect of the present
disclosure, there is provided a method of identifying
compounds that bind to an IAP BIR domain, the assay
comprising;  a) contacting an IAP B1R domain with a
probe to form a probe:BIR domain complex, the probe
being displaceable by a test compound;  b) measuring
a signal from the probe so as to establish a
reference level; c) incubating the probe:BIR domain
complex with the test compound; 22  WO
2007/048224PCT/CA2006/001721 Attorney Docket No.
L80003294W0  d) measuring the signal from the probe;
e) comparing the signal from step d) with the
reference level, a modulation of the signal being an
indication that the test compound binds to the BIR
domain, wherein the probe is a compound of Formula I
labeled with a detectable label or an affinity
5label. BRIEF DESCRIPTION OF THE DRAWINGS Further
aspects and advantages of the present invention will
become better understood with reference to the
description in association with the following Figure,
wherein: 10 Figure 1 is a graph illustrating a
combination anti-cancer therapy in vivo in which
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. 15 DETAILED DESCRIPTION
OF THE INVENTION In many cancer and other diseases,
an up-regulation of IAP induced by gene defects or by
chemotherapeutic agents has been correlated to an
increased resistance to apoptosis. Interestingly our
results show that cells decreased in IAPs level are
more sensitive to 20 TRAIL induced apoptosis. It is
believed that a small molecule, which will induce IAP
loss from disease cells, will be useful as a
therapeutic agent. We report herein compounds that
can directly bind to IAPs, cause a down regulation of
the IAP proteins 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 25 of therapy based on the phenotype of
the cancer cells. Also advantageous would be the use
of the compounds of the present invention in
combination therapy with other agents in terms of the
doses of administration and the time of scheduling
the doses. The compounds of the present invention are
useful as BIR domain binding compounds in 30
mammalian IAPs and are represented by Formula I. The
following are embodiments, groups and substituents of
the compounds according to Formula I, which are
described hereinafter in detail. 35In one subset of
compounds of Formula 1, n is 1. 23  WO
2007/048224PCT/CA2006/001721  Attorney Docket No.
L80003294W0 Any and each individual definition of n
as set out herein may be combined with any and each
individual definition of Core, R1, R2, Rim, R260, A,
Ai, Q, -1, u B, 131, and BG as set out herein. A and
Al: In one subset of compounds of Formula 1, A and Al
are both CH2. In an alternative subset of compounds
of Formula 1, A and A1 are both C=0. In another
alternative subset of compounds of Formula 1, A is
CH2 and A1 is C=0. Any and each individual definition
of A and A1 as set out herein may be combined with
any and each individual definition of Core, n,
R1,Rioo, R200, 0, -1, u B, B1, and BG as set out
15herein. Core: Therefore, the present invention
comprises compounds of Formula la through lc: 20 



0 0 HR0 0n200 H omo NHRlw)17-NHR 0 B10 Q1 0NHRlw BGBG
lalb1 c       wherein BG, B. B1, Q, Q1, R1, R1m, R2
and R2 are as defined hereinabove and 25hereinafter.
In one example, the present invention comprises
compounds of Formula la.  WO
2007/048224PCT/CA2006/001721 Attorney Docket No.
L80003294W0 In an alternative example, the present
invention comprises compounds of Formula lb. Any and
each individual definition of Core as set out herein
may be combined with any and each individual
definition of A, A1, n, R1, R2, R1, R200, Q,B,131,
and BG as set out 5herein. B and B1: In one subset of
the aforesaid compounds, B and B1 are both C1-C4
alkyl. 10 Any and each individual definition of B and
B1 as set out herein may be combined with any and
each individual definition of Core, A, A1, n, al, R2,
R1, R2, 0, Ql, and BC as set out herein. BG: 15In one
subset of the aforesaid compounds, BG is -X-L-X1--.
Therefore the invention comprises compounds of
Formula id and le:  0 H 132 NHR1 B 0  idle wherein L,
B, B1, X, X1, Q, 01, R1, n100, 9 R- and R20 are as
defined herein. In an alternative subset of the
aforesaid compounds, BG is 0  WO
20071048224PCT/CA20061001721 Attorney Docket No.
L80003294W0 Therefore, the invention alternatively
comprises compounds of Formula If or 1g: wherein A,
Al, 6, Efl, 0, Q1, r1.1,inn 



R --, R2 and R20 are as defined herein. Any and each
individual definition of BO as set out herein may be
combined with any and each individual definition of
Core, A, Al, n, R1,Q, Q1, B, and B1 as set out
10herein. X and In one subset of the aforesaid
compounds, X and X' are independently selected from
1) 0, NH, 0 152) )cr,, 0 A:\ 3) \ n   WO
2007/048224PCT/CA2006/001721 Attorney Docket No.
L80003294W0 0"42 'S. N 7) In another subset of the
aforesaid compounds, X and X1 are independently
selected from: 1) 0, 0 52) 0 3) \-)LOA , Or  0 }c "-
Typical examples of X and X1 include both X and XI as
being 0,r , 00 AN)c , orH. 10 Any and each individual
definition of X and X1 as set out herein may be
combined with any and each individual definition of
Core, A, Al, n, R1, R2, Rw, R2(r), Q, Q1, B, 131, and
BG as set out herein. 15L: In one subset of the
aforesaid compounds, L is selected from: 1) -C1-C10
alkyl-, 2) -C2-C4 alkynyl-, 3) -phenyl-, 204)
-biphenyl-, 5) -CI-Cs alkYNC-2--C4 alkynyl)-C1-C6
alkyl, 6) -CI-C6 alkyl-phenyl-C1-C6 alkyl, 7) -CI-C6
alkyl-biphenyl-CI-Cs alkyl, or 8) -C1-C6alkyl-O-CI-C6
alkyl. 25 



In another subset of the aforesaid compounds, L is
selected from 27  WO 20071048224PCT/CA20061001721
Attorney Docket No. L80003294W0             1) -C1-C1
0 alkyl-, 2) -phenyl-, 3) -biphenyl-,             4)
-CH2-(Cr-C4 alkyny1)-CH2-, 55) -CH2-phenyl-CH2-, 6)
-CH2-biphenyl-CH2-, or 7) -C1-C6 alkyl-O-Ci-C6 alkyl.
Typical examples of L include    Any and each
individual definition of L as set out herein may be
combined with any and 15each individual definition of
Core, A, A', n, RI, R2, woo, R200, -, u Q1, B, and BI
as set out herein. r: In the aforesaid aspect, r is
an integer of 1, 2, 3, 4, 5, 6, 7, or 8. 20 Any and
each individual definition of r as set out herein may
be combined with any and each individual definition
of Core, A, Al, n, R1, R2, Rico, R2oo, Q, -1, u B,
and B1 as set out herein. 25More explicitly, the
invention comprises compounds of Formulae 1h, 1i, 1j,
1k, 11, and 1m:    Attorney Docket No. L80003294W0
X-B 0,N-R1 (C1-C8 alkyl) I:113N0 R260 ,N BLX/1
wherein B. B1, X, XI, Q, Q1, al, R100, R2 and R20 are
as defined herein. R1 and R1":      In one subset of
the aforesaid compounds R1 and R1(r) are both C1-C6
alkyl. 10 In one example, al and R10 are both CH3.
Attorney Docket No. L80003294W0 Any and each
individual definition of R1 and Rwa as set out herein
may be combined with any and each individual
definition of Core, A, A1, n, R2, woo, -, uB, B1, and
BC as set out herein. 



5 R2 and R2: In one subset of the aforesaid compounds
R2 and R2(r) are both CI-Cs alkyl. In one example, R2
and R25 are both CH3.    My and each individual
definition of R2 and R2(r) as set out herein may be
combined with 10any and each individual definition of
Core, A, A1, n, R1, R10, Q, Qt, B, B1, and BC as set
out herein. Q and al:       In one subset of the
aforesaid compounds, Q and Q1 are both NR4R5, wherein
R4 and R5 15are as defined herein. Any and each
individual definition of 0 and Q1 as set out herein
may be combined with any and each individual
definition of Core, A, A1, n, R1, R122, R2, R200,13,
61, and BG as set out herein. 20 R4 and R5: In one
subset of the aforesaid compounds in which A and A1
are both C=0, R4 is H and R5 is selected from 1)
haloalkyl, 252)4-C1--C6 alkyl,  3)4-C2-C6 alkenyl,
4)4-C2-C4 alkynyl, 5)4-C3-C7 cycloalkyl, 6)4-C3-C7
cycloalkenyl, 307)4-aryl, 8)4-heteroaryl,
9)4-heterocyclyl, or 10) 4-heterobicyclyl,  WO
2007/048224PCT/CA2006/001721 Attorney Docket No.
L80003294W0 wherein the alkyl, alkenyl, alkynyl,
cycloalkyl, cycloalkenyl is optionally substituted
with one or more R6 substituents; and wherein the
aryl, heteroaryl, heterocyclyl, and heterobicyclyi is
optionally substituted with one or more R1
substituents; wherein R6 and R1 are as defined
herein. 5 In another subset of the above compounds,
R4 is H and R5 is selected from: 1) 4-C3-C7
cycloalkyl, 2) 4-C3-C2 cycloalkenyl, 3) 4-aryl, 104)
4-heteroaryl, 5) 4-heterocyclyl, or 6)
4-heterobicyclyl. In still another subset of the
above compounds, R4 is H and R5 is aryl. Sc NH
Therefore, when A and A1 are both C=0, then Q and Q1
are both   20 In an alternative subset of the
aforesaid compounds in which A and A1 are both CH2,
then R4 and R5 are each independently 1) H, 2)
haloalkyl, 253) <--C1-C6 alkyl, 



4) 4-C2-C6 alkenyl, 5) 4-C2-C4 alkynyl, 6) 4-C3-C7
cycloalkyl, 714-C3-C7 cycloalkenyl, 308) 4-aryl,
Attorney Docket No. 180003294W0 9)4--heteroaryl, 10)
4-heterocyclyl, 11) 4-heterobicyclyl, 12) 4-C(0)-R11,
513) <-C(0)0-R11, 13)4---C(=Y)NR5R5, or
14)4-S(0)2-R11, wherein the alkyl, alkenyl, alkynyl,
cycloalkyl, cycloalkenyl is optionally substituted
with one or more R6 substituents; and wherein the
aryl, heteroaryl, heterocyclyl, and 10heterobicyclyl
is optionally substituted with one or more 1:215
substituents; wherein V. R6, R8, R9, RI and 1211 are
as defined herein. In another subset of the above
compounds, R4 and R5 are independently selected from
1) H, 152)C1-C6 alkyl, 3 ) 4-C(0)-R11, 4)
.--C(0)0-R11, or 5) 4--S(0)2-R11, wherein the alkyl
is substituted with an R6 substituent; 20 wherein R6,
and R11 are as defined herein. In one subset of the
aforesaid compounds, R4 is 1) H, 252)4-C(0)-R11,
3)4-C(0)0-R11, or 4) (--S(0)2-R11; and R5 is CI-C6
alkyl substituted with a phenyl; wherein R11 is as
defined herein. 30 In another subset of the aforesaid
compounds, R4 is 1) H, 2) 4---C(0)-Ru, 353)
<--C(0)0-R11, or  WO 2007/048224 4) 4-8(0)2-R11; and
R5 is wherein 1211 is as defined herein.
PCT/CA20061001721 Attorney Docket No. L80003294W0  



5 Any and each individual definition of R4 and R5 as
set out herein may be combined with any and each
individual definition of Core, A, Al, n, R1, Rim, R2,
Ron, B, -1, and BG as set out herein. 10 In one
subset of the aforesaid compounds. R11 is
1) haloalkyl, 2) C1-C6 alkyl,               3) C2-C6
alkenyl, 154) C2-C4 alkynyl, 5) aryl, 6) heteroanjl,
7) heterocyclyl, or 8) heterobicyclyl, 20wherein the
alkyl, alkenyl, alkynyl is optionally substituted
with one or more R6 substituents; and wherein the
aryl, heteroaryl, heterocyclyl, and heterobicyclyl is
optionally substituted with one or more R1
substituents; wherein R6 and R16 are as defined
herein. 25In another subset of the aforesaid
compounds, au is 1) haloalkyl, 2) C1-C6 alkyl, 3)
aryl, 4) heteroaryl, or 30-5) heterocyclyl, wherein
the alkyl is optionally substituted with one or two
R6 substituents; and wherein the aryl, heteroaryl and
heterocycly1 is substituted with one R16 substituent;
wherein R6 and R16 are as defined herein.  WO
2007/048224PCT/CA2006/001721 Attorney Docket No.
L80003294W0 In one subset of the aforesaid compounds,
R11 is              1) haloalkyl,              2)
C1-C6 alkyl optionally substituted with one or two R6
substituents, or 53) phenyl optionally substituted
with one R18 substituent; wherein the R6 and the R1
substituents are as defined herein. Any and each
individual definition of R11 as set out herein may be
combined with any and each individual definition of
Core, A, A1, n, RI, R100, R2, R200, -4, t< R5, B,
131, and BG as set 10out herein. R6: In one subset of
the aforesaid compounds, R6 is 1) halogen, 152) NO2,
3) CN,              4) aryl,              5)
heteroaryl,              6) heterocyclyl, 207)
heterobicyclyl, 8) OR7, 



9) SR7, or 10) NR8R9 ,       wherein the aryl,
heteroaryl, heterocyclyl, and heterobicyclyl is
optionally substituted with 25 one or more R16
substituents; wherein R7, R8, R9 and R19 are as
defined herein. In another subset of the aforesaid
compounds, R6 is 1) halogen, 302) aryl, or 3) NR8R9 ,
wherein the aryl is optionally substituted with one
R19 substituent; wherein R8, R9 and R1 are as defined
herein. 35In one subset of the aforesaid compounds,
R6 is 35  Attorney Docket No. L80003294W0 1) halogen,
2) phenyl, or 3) NR8R9 , wherein the phenyl is
optionally substituted with one R1 substituent; 5
wherein R8 and R9 are as defined herein. Any and each
individual definition of R6 as set out herein may be
combined with any and each individual definition of
Core, A, A1, n, 121, am, R2, R200, R4, R6, B, B1, and
BC as set out herein. 10 R8 and R9: In one subset of
the aforesaid compounds. R8 and R9 are each
independently 1)14, 2) haloalkyl, 153) C1-C6 alkyl,
4) C2-C6 alkenyl, 5) C2-C4 alkynyl, 6) C3-C7
cycloalkyl, or 7) C3-C7 cycloalkenyl, 20wherein the
alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl is
optionally substituted with one or more R6
substituents; wherein the R6 substituents are as
defined herein.       In another subset of the
aforesaid compounds, R8 and R9 are each independently
251) H, or 2) C1-C6 alkyl, wherein the alkyl is
optionally substituted with an aryl.       Any and
each individual definition of R8 and R9 as set out
herein may be combined with 30any and each individual
definition of Core, A, AI, n, R1, Rim, R2, R200, RI.,
R5, B, BI, and BC as set out herein.       In one
aspect of the aforesaid compounds, R16 is 351)
halogen,  WO 2007/048224PCT/CA2006/001721 Attorney
Docket No. L80003294W0 2) NO2, 3) CN, haloalkyl, 



5) OW, 56) NR8129, or 7) SR7; wherein R7, R8, and R9
are as defined herein.       In another aspect of the
aforesaid compounds, R1 is 101) halogen, or 2) 0C1-C6
alkyl. Any and each individual definition of R19 as
set out herein may be combined with any and each
individual definition of Core, A, A1,inwoo, Rzi R200,
R4, R8, B, B1, and BG as set 15out herein. Thus, when
A and A1 are both CH2, then Q and Q1 are
independently selected from:  Attorney Docket No.
1_80003294W0 F 0p YJ yN1/2( N , and        The
present invention also encompasses an isomer,
enantiomer, diastereoisomer or 5 tautomer of a
compound represented by Formula I: 10or a salt
thereof, wherein: ii is 1; rn is 0,1 or 2; Y is NH, 0
or S; 15 A and A1 are independently selected from 1)
-CH2-, or 2) -C(0) -; 20 B and B1 are independently
Crete alkyl; BG is 1) -X-L-X1-; or 25 BG is  WO
2007/048224PCT/CA2006/001721 Attorney Docket No.
L80003294W0 0 isss? N)L 2) HH, 0 N 3) H, or 4) 0 5 X
and x' are independently selected from 



1) 0, NH, S. 0 2) \- 0 A A 3) \0 , 0 ss&N)c 4) H, Cg)
10 6) ,r, or p A N 7) H L is selected from: 151)
-C1-Cw alkyl-, 2) -C2-C6 alkenyl-, 3) -C2-C4
alkynyl-, 4) -C3-C7 cycloalkyk, 5) -phenyl-, 206)
-biphenyl-, 7) -heteroaryl-,  WO
2007/048224PCT/CA2006/001721 Attorney Docket No.
L80003294W0 8) -heterocyclyl-, 9) -Cl-C6 alkyl-(C2-C6
alkenyI)- Ci-C6 alkyl-, 10) -CI-C6 alkyl-(C2-C4
alkynYI)-C1-C6alkyl, 11) -C1-C6 alkyl-(C3-C7
cycloalkyl)-Ci-C6 alkyl, 12)
-C1-c6alkyl-phenyl-C1-C6alkyl, 13) -C1-C6
alkyl-biphenyl-Ci-C6 alkyl, 14)
-Ci-C6alkyl-heteroaryl-Ci-C6alkyl, 15) -C1-C6 alkyl
heterocyclyl-CI-C6 alkyl, or 16) -C1-C6 alkyl-O-Ci-C6
alkyl; 10 R1, n100, s2 and R266 are independently
selected from: 1) H, or 2) C1-C6 alkyl optionally
substituted with one or more R6 substituents; 15 Q
and Q1 are each independently NR4R6; R4 and R5 are
each independently 1) H, 2) haloalkyl, 



203)4-C1-C6 alkyl, 4) (-C2-C6 alkenyl, 5)4-C2-C4
alkynyl, 6)4-C3-C7 cycloalkyl, 7) 4-C3-C7
cycloalkenyl, 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 alkyl, alkenyl, alkynyl, cycloalkyl,
cycloalkenyl is optionally substituted with one or
more R6 substituents; and wherein the aryl,
heteroaryl, heterocyclyl, and 35heterobicyclyl is
optionally substituted with one or more R16
substituents;  WO 2007/048224PCTLCA2006/001721
Attorney Docket No. 1.80003294W0 R6 is 1) halogen, 2)
NO2, 53) CN, 4) haloalkyl, 5)C1-C6 alkyl,
6) C2-C6 alkenyl,              7) C2-C4 alkynyl, 108)
C3-C2 cycloalkyl,              9) C3-C2 cycloalkenyl,
10) aryl, 11) heteroaryl,              12)
heterocyciyl, 1513) heterobicyclyl,              14)
OR7, 15) S(0)",R7, 16) NR8R9 ,              17)
NR8S(0)2R11, 2018) COR7,              19) C(0)0R7,
20) CONR8R9, 21) S(0)2NR8R9              22) OC(0)R7,
2523) OC(0)Y-R11,         24) SC(0)R7, or         25)
NC(Y)NR8R9, wherein the aryl, heteroaryl,
heterocyclyl, and heterobicyclyl is optionally
substituted with one or more R19 substituents; 30 R7
is  1) H, 2) haloalkyl,              3) Cl-C6 alkyl,
354) C2-C6 alkenyl,  WO 2007/048224PCT/CA2006/001721 



Attorney Docket No. L80003294W0 5) C2-C4 alkynyl, 6)
C3-C2 cycloalkyl, 7) C3-C7 cycloalkenyl, 8) aryl, 59)
heteroaryl, 10) heterocyclyl, 11) heterobicyclyl, 12)
R9R9NC(=Y), or 13) C1-C6 alkyl-C2-C4 alkenyl, or
1014) C1-C6alkynyl, wherein the alkyl, alkenyl,
alkynyl, cycloalkyl, cycloalkenyl is optionally
substituted with one or more R6 substituents; and
wherein the aryl, heteroaryl, heterocyclyl, and
heterobicyclyl is optionally substituted with one or
more R19 substituents; 15Ft6 and R9 are each
independently              1) H, 2) haloalkyl, 3)
C1-C6 alkyl,              4) C2-C6 alkenyl, 205)
C2-C4 alkYnYl. 6) C3.-C7 cycloalkyl, 7) C3-C7
cycloalkenyl, 8) aryl, 9) heteroaryl, 2510)
heterocyclyl, 11) heterobicyclyl, 12) C(0)R11, 13)
C(0)Y-R11, or 14) S(0)2-R11, 30wherein the alkyl,
alkenyl, alkynyl, cycloalkyl, cycloalkenyl is
optionally substituted with one or more R6
substituents; and wherein the aryl, heteroaryl,
heterocyclyl, and heterobicyclyl is optionally
substituted with one or more R1 substituents;      or
R8 and R9 together with the nitrogen atom to which
they are bonded form a five, six or 35 seven membered
heterocyclic ring optionally substituted with one or
more R6 substituents; 42  Attorney Docket No.
1.80003294W0 R1 is 1) halogen, 2) NO2, 53) CN, 4)
B(0R13)(0R14), 5)C1-C6 alkyl,             6) C2-C6
alkenyl,             7) C2-C4 alkynyl, 108) Ca-C7
cycloalkyl, 9) C3-C7 cycloalkenyl, 10) haloalkyl, 11)
OR7, 12) NR8R6, 1513) SR7, 



14) COR7, 15) C(0)0 R7, 16) S(0)",R7, 17) CONR8R9,
2018) S(0)2NR6R9 ,           19) aryl, 20)
heteroaryl, 21) heterocyclyl, or           22)
heterobicyclyl, 25wherein the alkyl, alkenyl,
alkynyl, cycloalkyl, and cycloalkenyl is optionally
substituted with one or more R6 substituents; and R11
is 1) haloalkyl, 302) C1-C6 alkyl, 3) C2-C6 alkenyl,
4) C2-C4 alkynYL 5) C3-C2 cycloalkyl,             6)
C3-C2 cycloalkenyl, 357) aryl,  Attorney Docket No.
L80003294W0 8) heteroaryl, 9) heterocyclyl, or 10)
heterobicyclyl,   wherein the alkyl, alkenyl,
alkynyl, cycloalkyl, cycloalkenyl is optionally
substituted with 5one or more R6 substituents; and
wherein the aryl, heteroaryl, heterocyclyl, and
heterobicyclyl is optionally substituted with one or
more R111 substituents; or a prodrug; or the compound
of Formula I is labeled with a detectable label or an
affinity tag. In one subset of the compounds of
Formula 1, specifically compounds of Formula lb,
wherein n= 1; A and Al are both C=0, B and B1 are
independently C1-C4 alkyl; BG is -X-L-X1; or 0 0
is?A2'4 20 BG isN H N H or0 H 25 X and X1 are
independently selected from 1)0. 0 2) 7, 0 AA 3) n,
or  0 rs&Nsot 4) H; 



L is selected from  Attorney Docket No. L80003294W0
1) -C1-C10 alkyl-, 2) -phenyl-, 3) -biphenyl-, 4)
-CH2-(C2-C4 alkynyI)-CH2-, 5) -CH2-phenyl-CH2-, 6)
-CH2-biphenyl-CHr, or 7) -C1-05 alkyl-O-C1-C6 alkyl;
R1, n100, 2 R- and R20 are each independently CH3; Q
and Q1 are both NR4R5; R4 is H; and R5 is selected
from: 151) 4-C3-C2 cycloalkyl, 2)4-C3-C,
cycloalkenyl, 3) 4-aryl, 4) 4-heteroaryl, 5)
<-heterocydyl, or 206) <-heterobicyclyl. In another
subset of the compounds described above, A and A1 are
both C=0, 25 B and B1 are independently C1-C4 alkyl;
BG is -X-L-X1; or 0 0 rs&NN 30 BG isH H or0
Attorney Docket No. L80003294VV0 00 N3/. ;1/4'siC X
and X1 are both 0, 42?_r ,, orH L is   Fe, R155, R2
and R252 are each independently CH3; Q and Q1 are
both NR4R5; R4 is H; and  R5 is  



In an alternative subset of the compounds of Formula
1, specifically compounds of Formula la, wherein n=
1; 20 A and A1 are both CH2;       B and 81 are
independently C1-C4 alkyl; 25BG is -X-L-)1; or
Attorney Docket No. L80003294W0  0 0 NN\YNNt BO isH H
or0 X and X1 are independently selected from 51) 0, 0
2) ,1 3), or sj& 4)H 10 L is selected from 1) -C1-C13
alkyl-, 2) -phenyl-, 3) -biphenyl-, 154) -CH2-(C2-C4
alkyny1)-CH2-, 5) -CH2-phenyl-CH2-, 6)
-CH2-biphenyl-CH2-, or 7) -C1-06 alkyl-0-C1-C6 alkyl;
20 R1, RI(r), R2 and R2(r) are each independently
CH3; Q and Q1 are both NR4R5; R4 is 25 2)4-C(0)-R11,
3)4-C(0)0-R11, or 4)4-S(0)2-R11; and  Attorney Docket
No. L80003294W0  R6 is C1-C6 alkyl substituted with a
phenyl; wherein R11 is as defined herein; R11 is 51)
haloalkyl, 2) C1-C6 alkyl, 3) aryl, 4) heteroaryl, or



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 R1 substituent; wherein R6 and
R19 are as defined herein; R6 is 151) halogen, 2)
aryl, or 3) NR6R9 , wherein the aryl is optionally
substituted with one R19 substituent; wherein R8, R9
and R93 are as defined herein; 20 R8 and R9 are each
independently        1) H, 2) haloalkyl,        3)
C1-05 alkyl, 254) C2-C6 alkenyl, 5) 02-04 alkynyl, 6)
C5-C7 cycloalkyl, or 7) Cx-C7 cycloalkenyl, wherein
the alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl
is optionally substituted with 30 one or more R6
substituents; wherein the R6 substituents are as
defined herein; and R10 is 1) halogen, 352) NO2,
Attorney Docket No. L80003294W0  3) CN, 4) haloalkyl,
5) OR', 6) NR8R9, or 57) SR7; wherein R7, Ra, and R9
are as defined herein. In another subset of the
aforesaid compounds, n= 1; A and Al are both CH2;
B and B1 are independently Crat alkyl; 15BG is
-X-L-X1; or 0H0 N%IL tr NN21, BG isH H or0  X and X1
are independently selected from 20 1)  0, 



0    As-   2)  -e    0   3)  \ A0 , or   0 scrr?NJL/
4)  H   25L is selected from 1) -C1-C10 alkyl-, 2)
-phenyl-, 3) -biphenyl-,  Attorney Docket No.
L80003294W0 4) -CH2-(C2-C4 alkynyI)-CH2-, 5)
-CH2-phenyl-CH2-, 6) -CH2-biphenyl-CH2-, or 7) -C1-C6
alkyl-O-CI-C6 alkyl; 5 R1, R199, R2 and R299 are each
independently CH3; Q and Q1 are both NR4R9; 10R4 is
1) H, 



2) 4-C(0)-R11, 3)4-C(0)0-R11, or 4)4-S(0)2-R11; and
15R5 is wherein R11 is as defined herein; R11 is 1)
haloalkyl, 202) G1-C6 alkyl 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) halogen, 2) phenyl, or 3)
NR8R9 , wherein the phenyl is optionally substituted
with one R19 substituent; wherein R8 and R9 are as
defined herein; 30 R8 and R9 are each independently
1) H, or 2) C1-C6 alkyl,
Attorney Docket No. L80003294W0 wherein the alkyl is
optionally substituted with an aryl; and Ize is
1) halogen, or 52) 0C1-C6 alkyl. In still another
subset of the aforesaid compounds, n= 1; 10 A and Al
are both CH2; B and B1 are independently C1-C4 alkyl;
BG is -X-L-X1; or 15 00 sef?NANA BG isH H or0 X and
X1 are independently selected from 1) 0, 0 202) \- 0
AG,A 3) , or 0 cc& N 4) H; L is selected from 251)
-C1-Clo alkyl-, 2) -phenyl--, 



3) -biphenyl-, 4) -CH2-(C-2-C4 alkyny1)-0112-,  5)
-0-12-phenyl-CH2-, 6) -CH2-biphenyl-CH2-, or 7)
-C1-C6 alkyl-O-C1-C6 alkyl; 5RI, t< n100, R2 and R2
are each independently CH3; and and Q1 are both
independently selected from:    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 independent BIR binding
domains.  WO 2007/048224PCT/CA2006/001721 Attorney
Docket No. L80003294W0 2 wherein n, 121, R2, RIG,
Ram, A, A1, 1,                                    Q,
Q1, B, B/, and BG as defined herein, and the dotted
line represents a hypothetical dividing line for
comparing the substituents associated with 5 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. 10 In still
another subset, B is the same as B1. In still another
subset B is different from B1. 15One skilled in the
art will recognize that when M1 and M2 are the same,
the R1, R2, R4, R6, R6, R7, R8, R9, R10; R, R13, R14,
m, p, V. A, Q, and B substituents in M1 have the same
meaning as the R1, Ra, R4, R5, R6, R7, R8, R9, R10,
R11,Q1, and B1 substituents repesctively in M2. When
M1 and M2 are different, at least one R1, R2, R1, p,
Y, A, A1, Q, Q1, B. and B1 substituent is 20different
in either of M1 or M2. Alternatively the substituents
in M1 can be defined as R1, R2, R4, R5, R6, R7, Ra,
Rg, R10, R13, n14, rn, p, Y, A, Q, and B ,and those
in M2 can be defined as R1, R200, R400, R500, R600,
R700, REM, R900, R1000, R1100, R1300, R1400, m1, p1,
y1 , A1, Q1 and B1 respectively. 25 In the case where
M1 and M2 are the same, the R R13, R14, m, p, Y, A,
Q, and B substituents in M1 have the same meanings as
R', R2, R400, R500, R600, R700, R800, R900, R1000,
R1100, R1300, R1400, ml, pl,, AI, Q1 and B1  WO
2007/048224PCT/CA2006/001721 Attorney Docket No.
L80003294W0 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
R6, R666, R10, Rmoo and the like, occurs more than
one time in any 5constituent 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. 



10 One skilled in the art will understand that
substitution patterns and substituents on compounds
of the present invention may be selected to provide
compounds that are chemically stable 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 15materials.
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. 20 Definitions
Unless otherwise specified, the following definitions
apply:       The singular forms "a", "an" and "the"
include corresponding plural references unless the
25context 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. 30 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 or
indicates that the listed elements are required or
mandatory and that no other elements may be present.
WO 2007/048224PCT/CA2006/001721 Attorney Docket No.
L80003294W0 As used herein, the term "alkyl" is
intended to include both branched and straight chain
saturated aliphatic hydrocarbon groups having the
specified number of carbon atoms, for example, C1-C10
as in Ci-C10 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 C1-C6 as in
C1-C6- alkyl is 5defined as including groups having
1, 2, 3, 4, 5 or 6 carbons in a linear or branched
arrangement, and C1-C4 as in C1-C4 alkyl is defined
as including groups having 1, 2, 3, or 4 carbons in a
linear or branched arrangement. Examples of
Ci-Cralkyl and C1-C4 alkyl as defined above include,
but are not limited to, methyl, ethyl, n-propyl,
i-propyl, n-butyl, t-butyl, (-butyl, pentyl and
hexyl. 10 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, C2-C6 as in
15C2-C6 alkenyl 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 C2-C6
alkenyl include ethenyl (vinyl), 1-propenyl,
2-propenyl, 1- butenyl and the like. 20 As used
herein, the term "alkynyl" is intended to mean
unsaturated, straight chain hydrocarbon groups 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 Graf as in Cr C4
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 25alynyls include ethynyl,
1-propynyl, 2-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, C3- C7 as in C3-C7cycloalkyl is defined
as including groups having 3,4,5,6, or 7 carbons in a
30 monocyclic arrangement. Examples of C3-C7
cycloalkyl as defined above include, but are not
limited to, cyclopropyl, cyclobutyl, cyclopentyl,
cyclohexyl and cycloheptyl. As used herein, the term
"cycloalkenyl" is intended to mean a monocyclic
saturated aliphatic hydrocarbon group having the
specified number of carbon atoms therein, for
35example, C3-D7 as in C3-C7cycloalkenyl is defined
as including groups having 3,4,5,6, or 7  WO
2007/048224PCT/CA2006/001721 Attorney Docket No.
L80003294W0 carbons in a monocyclic arrangement.
Examples of C3-C7 cycloalkenyl as defined above
include, but are not limited to, cyclopentenyl, and
cyclohexenyl.     As used herein, the term "halo" or
"halogen" is intended to mean fluorine, chlorine,
5bromine and iodine. As used herein, the term
"haloalkyl" 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, CH2F,
CHF2 and CF3. 10 As used herein, the term "aryl",
either alone or in combination with another radical,
means a carbocyclic 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-naphthyl, 2-naphthyl 15 and tetrahydronaphthyl. The
fused aryls may be connected to another group either
at a suitable position on the cycloalkyl ring or the
aromatic ring. For example:  20 Arrowed lines drawn
from the ring system indicate that the bond may be
attached to any of the suitable ring atoms. As used
herein, the term "biphenyl' is intended to mean two
phenyl groups bonded together at any one of the
available sites on the phenyl ring. The biphenyl may
be 25covalently bonded to other groups from any
available position on the phenyl rings. For example: 



WO 2007/048224PCT/CA2006/001721 Attorney Docket No.
L80003294W0 As used herein, the term "heteroaryr 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 0, N, and S.
The heteroaryl substituent may be attached either via
a ring carbon atom or one of the heteroatoms.
5Examples of heteroaryl groups include, but are not
limited to thienyl, benzimidazolyl, benzo[b]thienyl,
furyl, benzofuranyl, pyranyl, isobenzofuranyl,
chromenyl, xantheny1,2Hpyrrolyl, pyrrolyl,
imidazolyl, pyrazolyl, pyridyl, pyrazinyl,
pyrimidinyl, pyridazinyl, indolizinyl, isoindolyl,
3H-indolyl, indolyl, indazolyl, purinyl,
4H-quinolizinyl, isoquinolyl, quinolyl, phthalazinyl,
napthyridinyl, quinoxalinyl, quinazolinyl,
cinnolinyl, pteridinyl, 10isothiazolyl, isochromanyl,
chromanyl, isoxazolyl, furazanyl, indolinyl,
isoindolinyl, thiazolo[4,5-1A-pyridine, and    As
used herein, the term "heterocycle", "heterocyclic"
or "heterocyclyr is intended to mean 15 a 5, 6, or 7
membered non-aromatic ring system containing from Ito
4 heteroatoms selected from the group consisting of
0, N and S. Examples of heterocycles include, but are
not limited to pyrrolidinyl, tetrahydrofuranyl,
piperidyl, pyrrolinyl, piperazinyl, H HN..-NH
imidazolidinyl, morpholinyl, imidazolinyl,
pyrazolidinyl, pyrazolinyl, and0 , 20 As used herein,
the term "heterobicycle" either alone or in
combination with another radical, is intended to mean
a heterocycle as defined above fused to another
cycle, be it a heterocycle, an aryl or any other
cycle defined herein. Examples of such heterobicycles
include, but are not limited to, coumarin,
benzo[d][1,3]dioxole, 2,3-
dihydrobenzo[b][1,4]dioxine and
3,4-dihydro-21-1-benzo[b][1,4]dioepine. 25 Examples
of  WO 2007/048224PCT/CA2006/001721 Attorney Docket
No. L80003294W0  wherein G is a 5, 6 or 7 membered
ring which optionally incorporates one or more
heteroatoms selected from S. N or 0 and p is 1 or 2,
and is optionally substituted with one or more R12
substituents, include, but are not limited to: 0
and \  As used herein, the term "heteroatom" is
intended to mean 0, S or N. 10 As used herein, the
term "detectable label" is intended to mean a group
that may be linked to a compound of the present
invention to produce a probe or to an IAP BIR domain,
such that when the probe is associated with the BIR
domain, the label allows either direct or indirect
recognition of the probe so that it may be detected,
measured and quantified. 15As used herein, the term
"affinity tag" is intended to mean a ligand or group,
which is linked to either a compound of the present
invention or to an IAP BIR domain to allow another
compound to be extracted from a solution to which the
ligand or group is attached. 20 As used herein, the
term "probe" is intended to mean a compound of
Formula I 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 25quantified and inhibited by a
test compound.  WO 2007/048224PCT/CA2006/001721
Attorney Docket No, L80003294W0 As used herein, the
term "optionally substituted with one or more
substituents" or its equivalent term optionally
substituted with at least one substituenr is intended
to mean that the subsequently described event of
circumstances may or may not occur, and that the
description includes instances where the event or
circumstance occurs and instances 



5in which it does not. The definition is intended to
mean from zero to five substituents. If 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 10 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`1 ed.), John Wiley & Sons, NY 15(1999),
which is incorporated herein by reference in its
entirety. Examples of protecting groups used
throughout include, but are not limited to Fmoc, Bn,
Soc. CBz and COCF3. 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 20 useful in an
intermediate compound in the methocIS of this
invention or is a desired substituent in a target
compound. Abbreviations for a-amino acids used
throughout are as follows: Amino acid Abbreviation
a-Amino butyric acid Abu Alanine Ala Arginine Arg
Aspartic add Asp Asparagine Mn Cysteine Cys Glutamic
acid Glu Glutamine Gin Glycine Gly  WO
2007/048224PCT/CA2006/001721 Attorney Docket No.
L80003294W0 Amino acid Abbreviation lsoleucine Ile
Histidine His Leucine Leu Lysine Lys Methionine Met
Phenylalanine Phe 



Proline Pro Serine Ser Threonine Thr Tryptophan Trp
Tyrosine Tyr Valine Val  As used herein, the term
"residue" when referring to a-amino adds is intended
to mean a radical derived from the corresponding
a-amino acid by eliminating the hydroxyl of the
carboxy group and one hydrogen of the a-amino group.
For example, the terms Gin, Ala, 5Gly, Ile, 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, Lleucine, L-cysteine,
L-asparagine, and L-tyrosine, respectively.    As
used herein, the term "subject" is intended to mean
humans and non-human mammals 10such as primates,
cats, dogs, swine, cattle, sheep, goats, horses,
rabbits, rats, mice and the like. As used herein, the
term "prodrug" is intended to mean a compound that
may be converted under physiological conditions or by
solvolysis to a biologically active 15 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 to an active compound of the
present invention. Typically, prodrugs are
transformed in vivo to yield the compound of the
invention, for example, by hydrolysis in 20 blood or
other organs by-enzymatic processing. The prodrug
compound often offers advantages of solubility,
tissue compatibility or delayed release in the
subject (see,  WO 2007/048224PCT/CA2006/001721
Attorney Docket No. L80003294W0 Bundgard, 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 manipulation 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 10agent, 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, preferably humans.
15 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 20mean those salts which retain the
biological effectiveness and properties of the free
bases, which are not biologically 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 25acid, fumaric acid, tartaric acid, citric
acid, benzoic acid, cinnamic acid, mandelic acid,
methanesulfonic acid, ethanesulfonic acid,
p-toluenesulfonic acid, salicylic acid, and the like.
As used herein, the term "pharmaceutically acceptable
base addition salt" is intended to 30mean 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 the free acid. Salts derived from
inorganic bases include, but are not limited to, the
sodium, potassium, lithium, ammonium, calcium,
magnesium, iron, zinc, copper, manganese, aluminum
salts and the like. Salts 35derived from organic
bases include, but are not limited to, salts of
primary, secondary, and 61 



WO 2007/048224PCT/CA2006/001721 Attorney Docket No.
L80003294W0 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- diethylaminoethanol,
dicyclohexylamine, lysine, arginine, histidine,
caffeine, procaine, hydrabamine, 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 of a 10 compound of the
present invention upon an IAP BIR domain, which
blocks or diminishes the binding of IAPs to SIR
binding proteins or is involved in displacing BIR
binding proteins from an IAP. Examples of BIR binding
proteins include, but are not limited to, caspases
and mitochondrially derived BIR binding proteins such
as Smac, OmiNVTR2A and the like. 15 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 subject without
treatment, cancer cells that survive in a subject
during or following anti-cancer treatment, or immune
cells whose action is deleterious to the subject, and
includes, 20neutrophils, monocytes and auto-reactive
1-cells. As used herein, the term "therapeutically
effective amounr is intended to mean an amount of a
compound of Formula I which, when administered to a
subject is sufficient to effect treatment for a
disease-state associated with insufficient apoptosis.
The amount of the 25compound of Formula I 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 intended to mean
treatment of a 30 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
occurring in a subject, in particular, when such
mammal is predisposed to the disease or condition but
has not yet been diagnosed as having it; (ii)
inhibiting a disease or condition associated with
insufficient apoptosis, i.e., arresting its
development; or (iii) relieving a  WO
2007/048224PCT/CA2006/001721
Attorney Docket No. L80003294W0 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 5pharmaceutical composition 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
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, 10the
post-surgical, post-chemotherapy or post-radiotherapy
administration 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 15asthma, MS and the like. As used
herein, the term "synergistic effect" 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 agonists of
the invention is greater than the 20 effect which is
obtained with only one of the 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. 25 As used herein,
the term "apoptosis" or "programmed cell death" is
intended to mean the regulated process of cell death
wherein a dying cell displays a set of
well-characterized biochemical hallmarks that include
cell membrane blebbing, cell soma shrinkage,
chromatin condensation, and DNA laddering, as well as
any caspase-mediated cell death. 30 As used herein,
the term "BIR domain" or "BIR" are used
interchangeably throughout and are intended to mean a
domain which is characterized by a number of
invariant amino acid residue including conserved
cysteines and one conserved hisitidine residue within
the sequence Cys-(Xaa1)2Cys-(Xaa1)16His-(Xaa1)6.8Cys.
Typically, the amino acid sequence 35 of the
consensus sequence is:
Xaa1-Xaa1-Xaa1-Arg-Leu-Xaa1-Thr-Phe-Xaa1-Xaa1-Trp -
63  WO 2007/048224PCT/CA2006/001721 Attorney Docket
No. L80003294W0
Pro-Xaa2-Xaa1-Xaal-Xaa2-Xaa2-Xaa1-Xaa1-Xaa1-Xaa1-Leu-
Ala-Xaa1-Ala-Gly-Phe-Tyr-
Tyr-Xaal-Gly-Xaa1-Xaal-Asp-Xaa1-Val-Xaa1-Cys-Phe-Xaa1
-Cys-Xaa1-Xaa1-Xaa1-
Xaa1-Xaa1-Xaa1-Trp-Xaal-Xaa1-Xaa1-Asp-Xaa1-Xaa1-Xaa1-
Xaa1-Xaa1-His-Xaa- 1-
X.aa1-Xaa1-Xaa1-Pro-Xaa1-Cys-Xaa1-Phe-Val, wherein
Xaa1 is any amino acid and 



5Xaa2 is any amino acid or is absent. Preferably the
sequence is substantially identical to one of the BIR
domain sequences provided for XIAP, HIAP1, or HIAP2
herein. The BIR domain residues are listed below (see
Genome Biology (2001) 1-10):  XIAP I-HAP-1 HIAP-2
BIR1 21-93 41-113 24-96 BIR2 159-230 179-250 164235
BIR3 258-330 264-336 250-322 Seq. # P98170 XP-006266
XP-006267  10 As used herein, the term "ring zinc
finger" or "RZF" is intended to mean a domain having
the amino acid sequence of the consensus sequence:
Glu-Xaa1-Xaa1-Xaa1-Xaa1-Xaal- Xaa-
1-Xaa2-Xaa1-Xaat-Xaa1-Cys-Lys-Xaa3-Cys-Met-Xaal-Xaa1-
Xaa1-Xaa1-Xaa1- Xaa3-X-
aa1-Phe-Xaa1-Pro-Cys-Gly-His-Xaa1-Xaa1-Xaa1-Cys-Xaa1-
Xaa1-Cys-AlaXaa1-Xaa-
1-Xaa1-Xaa1-Xaa1-Cys-Pro-Xaal-Cys, wherein Xaa1 is
any amino acid, Xaa2 15is Glu or Asp, and Xaa3 is Val
or Ile. 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),
I-HAP-1 (cIAP2, Birc 3), HIAP-2 (cIAP1, Birc 2), XIAP
(Biro 4), 20survivin (Birc 5), livin (ML-IAP, Birc
7), ILP-2 (Birc 8) and Apollon/BRUCE (Birc 6) (see
for example 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 Lett., 495, 56-60, 2001, the contents of which
are hereby incorporated by 25reference). As used
herein, the term "IAP gene" is intended to mean a
gene encoding a polypeptide having at least one BIR
domain and which is capable of modulating (inhibiting
or enhancing) apoptosis in a cell or tissue. The IAP
gene is a gene having about 50% or  WO
20071048224PCT/CA2006/001721 Attorney Docket No.
L80003294W0 greater nucleotide sequence identity to
at least one of human or mouse NAIP (Biro 1), HIAP-1
(cIAP2, Birc 3), HIAP-2 (cIAP1, Birc 2), XIAP (Birc
4), survivin (Birc 5), livin (MLIAP, 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 5
finger domain. Mammalian IAP genes include nucleotide
sequences isolated from any mammalian source. As used
herein, the term "IC50" is intended to mean an
amount, concentration or dosage of a particular
compound of the present invention that achieves a 50%
inhibition of a 10 maximal response, such as
displacement of maximal fluorescent probe binding in
an assay that measures such response.    As used
herein, the term "EC" is intended to mean an amount,
concentration or dosage of a particular compound of
the present invention that achieves a 50% inhibition
of cell 15survival. 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 20 invention can modulate IAP function in a
subject, thereby 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 in a cell. 25As used
herein, the term "enhancing apoptosis" is intended to
mean increasing the number 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- 30 - enhancing compound of
the present invention in a given assay will vary, but
that one skilled in the art can determine the
statistically 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  WO 2007/048224PCT/CA2006/001721
Attorney Docket No. L80003294W0 undergoing apoptosis
is at least 25%, more preferably 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 5 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 quantitate the
release of cytochrome C and the apoptosis inhibitory
factor into the cytoplasm by mitochondria. 10 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 such as lymphoma, leukemia,
melanoma, ovarian cancer, breast cancer, pancreatic
cancer, and lung cancer, 15and autoimmune disoders
are all examples of proliferative diseases. As used
herein, the term "death receptor agonist" is intended
to mean an agent capable of stimulating by direct or
indirect contact the pro apoptotic response mediated
by the death-receptors. For example, an agonist TRAIL
receptor Antibody would bind to TRAIL receptor 20 (S)
and trigger 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 25 contain one or more
asymmetric centers, chiral axes and chiral planes and
may thus give rise to enantiomers, diastereomers, and
other stereoisomeric forms and may be defined in
terms of absolute stereochemistry, such as (R)- or
(S)- or, as (D)- or (L)- for amino acids. The present
invention is intended to include all such possible
isomers, as well as, their racemic and optically pure
forms. Optically active (+) and (-), (R)- and (S)-,
or (D)- and (L)- 30 isomers may be prepared using
chiral synthons or chiral reagents, or resolved using
.conventional techniques, such as reverse phase HPLC.
The racemic mixtures may be prepared and thereafter
separated into individual optical isomers or these
optical isomers may be prepared by chiral synthesis.
The enantiomers may be resolved by methods known to
those skilled in the art, for example by formation of
diastereoisomeric salts which 35may then be separated
by crystallization, gas-liquid or liquid
chromatography, selective  WO
2007/048224PCT/CA2006/001721 Attorney Docket No.
L80003294W0 reaction of one enantiomer with an
enantiomer specific reagent. It will also be
appreciated by those skilled in the art that where
the desired enantiomer is converted into another
chemical entity by a separation technique, an
additional step is then required to form the desired
enantiomeric form. Alternatively specific enantiomers
may be synthesized by 5asymmetric synthesis using
optically active reagents, substrates, catalysts, or
solvents or by converting one enantiomer to another
by asymmetric 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. 10 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 cells or
subjects afflicted with or having a 15predisposition
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 cellular proliferative
diseases/disorders, which include, but are not
limited to, i) cancer, ii) autoimmune disease, iii)
inflammatory disorders, iv) proliferation induced
post medical procedures, including, but not limited
to, surgery, angioplasty, and 20the like. The
compounds of the present invention may also be useful
in the treatment of diseases in which there is a
defect in the programmed cell-death or the apoptotic
machinery (TRAIL, FAS, apoptosome), such as multiple
sclerosis, asthma, artherosclerosis, 25inflammation,
autoimmunity and the like. The treatment involves
administration to 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 30 a compound of the present
invention, or a pharmaceutically acceptable salt
thereof. In particular, the compounds, compositions
and methods of the present invention are useful for
the treatment of cancer including solid tumors such
as skin, breast, brain, lung, 



testicular carcinomas, and the like. Cancers that may
be treated by the compounds, compositions and methods
of the invention include, but are not limited to the
following: 35  WO 2007/048224PCT/CA2006/001721
Attorney Docket No. L80003294W0 Tissue Example
neuroblastoma Adrenal gland  Bone osteogenic sarcoma
(osteosarcoma), fibrosarcoma, malignant fibrous
histiocytoma, chondrosarcoma, Ewing's sarcoma,
malignant lymphoma (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,
fibroma, lipoma and teratoma Gastrointestinal
esophagus (squamous cell carcinoma, adenocarcinoma,
leiomyosarcoma, lymphoma), stomach (carcinoma,
lymphoma, leiomyosarcoma), pancreas (ductal
adenocarcinoma, insulinoma, glucagonoma, gastrinoma,
carcinoid tumors, vipoma), small bowel
(adenocarcinoma, lymphoma, carcinoid tumors,
Karposi's sarcoma, leiomyoma, hemangioma, lipoma,
neurofibroma, fibroma), large bowel (adenocarcinoma,
tubular adenoma, villous adenoma, hamartoma,
leiomyoma) Genitourinary tract kidney
(adenocarcinoma, Wilm's tumor inephroblastoma],
lymphoma, leukemia), bladder and urethra (squamous
cell carcinoma, transitional cell carcinoma,
adenocarcinoma), prostate (adenocarcinoma, sarcoma),
testis (seminoma, teratoma, embryonal carcinoma,
teratocarcinoma, choriocarcinoma, sarcoma,
interstitial cell carcinoma, fibroma, fibroadenoma,
adenomatoid tumors, lipoma) Gynecological uterus
(endometrial carcinoma), cervix (cervical carcinoma,
pre-tumor cervical dysplasia), ovaries (ovarian
carcinoma [serous cystadenocarcinoma, mucinous
cystadenocarcinoma, unclassified carcinoma],
granulosa-thecal cell tumors, SeftonLeydig cell
tumors, dysgerminoma, malignant teratoma), vulva  WO
20071048224PCT/CA20061001721 Attorney Docket No.
L80003294W0 Tissue Example  (squamous cell carcinoma,
intraepithelial carcinoma, adenocarcinoma,
fibrosarcoma, melanoma), vagina (clear cell
carcinoma, squamous cell carcinoma, botryoid sarcoma
(embryonal rhabdomyosarcoma), fallopian tubes
(carcinoma) Hematologic blood (myeloid leukemia
[acute and chronic], acute lymphoblastic leukemia,
chronic lymphocytic leukemia, myeloproliferative
diseases, multiple myeloma, myelodysplastic
syndrome), Hodgkin's disease, non-Hodgkin's lymphoma
[malignant lymphoma] 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 (astrocytoma,
medulloblastoma, glioma, ependymoma, germinoma
[pinealoma], 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, hpoma,
angioma, denriatofibroma, keloids  The compounds of
the present invention, 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
5pharmaceutical practice.  WO
2007/048224PCT/CA2006/001721 Attorney Docket No.
L80003294W0 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, liquid or gaseous forms, such as
tablets, capsules, powders, granules, ointments,
5solutions, 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, intrastemal
injection or infusion techniques), sublingual,
ocular, rectal, vaginal, and intranasal.
Pharmaceutical compositions of the present invention
are  10 formulated so as to allow the active
ingredients contained therein to be bioavailable upon
administration of the composition to a subject.
Compositions that will be administered to 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
15dosage forms are known, or will be apparent, to
those skilled in this art; for example, see
Flemington'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 acceptable salt thereof, for
treatment of a disease-state as described above. 20 A
pharmaceutical composition of the present invention
may 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 25example 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
included within the forms considered herein as either
solid or liquid. 30 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 like form.
Such a solid composition will typically contain one
or more inert diluents or edible carriers. In
addition, one or more of the following may be
present: binders such 35as carboxymethylcellulose,
ethyl cellulose, microcrystalline cellulose, gum
tragacanth or 70  WO 2007/048224PCT/CA2006/001721
Attorney Docket No. L80003294W0 gelatin; excipients
such as starch, lactose or dextrins, disintegrating
agents such as alginic acid, sodium alginate,
Primogel, corn 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 orange 5flavoring;
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. 10 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 15agent, 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 20solutions, suspensions or other
like form, may include one or more of the following
adjuvants: sterile diluents such as water for
injection, saline solution, preferably physiological
saline, Ringers solution, isotonic sodium chloride,
fixed oils such as synthetic mono or diglycerides
which may serve as the solvent or suspending medium,
polyethylene glycols, glycerin, propylene glycol or
other solvents; antibacterial agents 25 such as
benzyl alcohol or methyl paraben; antioxidants such
as ascorbic acid or sodium 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 30composition 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 least
0.01% of a 35 compound of the present invention in
the composition. When intended for oral 71  WO
2007/048224PCT/CA2006/001721 Attorney Docket No.
L80003294W0 administration, this amount may be varied
to be between 0.1 and about 70% of the weight of the
composition. For parenteral usage, compositions and
preparations according to the present invention are
prepared so that a parenteral dosage unit contains
between 0.01 to 1% by weight of the compound of the
present invention. 5 



The pharmaceutical composition 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: petrolatum, lanolin, polyethylene glycols,
bee wax, mineral oil, diluents such as water and
10alcohol, and emulsifiers and stabilizers.
Thickening agents may be present in a pharmaceutical
composition for topical administration. If intended
for transdermal administration, the composition may
include a transdermal patch or iontophoresis device.
Topical formulations may contain a concentration of
the compound of the present invention from about 0.1
to about 10% w/v (weight per unit volume). 15 The
pharmaceutical composition 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
release the drug. The composition for rectal
administration may contain an oleaginous base as a
suitable nonirritating excipient. Such bases include,
20without limitation, lanolin, cocoa butter and
polyethylene glycol. The pharmaceutical compositionsl
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. 25The materials that form the coating
shell are typically inert, and may be selected from,
for example, sugar, shellac, and other enteric
coating agents. Altematively, the active ingredients
may be encased in a gelatin capsule. The
pharmaceutical composition of the present invention
in solid or liquid form may 30 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 35can be
administered as an aerosol. The term aerosol is used
to denote a variety of 72  WO
2007/048224PCT/CA20061001721 Attorney Docket No.
L80003294W0 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 5
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 10 methodology well known in the
pharmaceutical art. For example, a pharmaceutical
composition 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 15the
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 20
variety of factors including the activity of the
specific compound employed; the metabolic stability
and length of action of the compound; the age, body
weight, general health, sex, and diet of the patient;
the mode and time of administration; 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 25 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, 30may 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 35 own
separate pharmaceutical dosage formulation. For
example, a compound of the  WO
2007/048224PCT/CA2006/001721 Attorney Docket No.
L80003294W0 present invention and a chemotherapeutic
agent, such as taxol (paditaxel), 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 intravenous injection. Where
separate dosage 5 formulations are used, the
compounds of the present invention and one or more
additional agents can be administered at essentially
the same time, i.e., concurrently, or at separately
staggered times, i.e., sequentially; 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 10
manner, 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 level of TRAIL, such as interferon-alpha,
BCG, or though radiation. Thus, the present invention
also encompasses the use of the compounds of the
present 



15invention in combination with radiation therapy or
one or more additional agents such as those described
in WO 03/099211 (PCT/US03115861), which is hereby
incorporated by reference. Examples of such
additional agents include, but are not limited to the
following:       a) an estrogen receptor modulator,
20 b) an androgen receptor modulator,  c) retinoid
receptor modulator, d) a cytotoxic agent,  e) an
antiproliferative agent, 0 a prenyl-protein
transferase inhibitor, 25 g) an HMG-CoA reductase
inhibitor,  h) an HIV protease inhibitor,  i) a
reverse transcriptase inhibitor, k) an angiogenesis
inhibitor, I) a PPAR-.y agonist, 30 m) a PPAR-.8.
agonist, n) an inhibitor of inherent multidrug
resistance, o) an anti-emetic agent, p) an agent
useful in the treatment of anemia, q) agents useful
in the treatment of neutropenia, 35r) an
immunologic-enhancing drug. 74  WO
2007/048224PCT/CA2006/001721 Attorney Docket No.
L80003294W0  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- 51284);'  u) an inhibitor of the
chemotrypsin-like activity in the proteasome;  v) E3
ligase inhibitors;     w) a modulator of the immune
system such as, but not limited to, interferon-alpha
or BCG that can induce the release of cytokines, such
as the interleukins, TNF, or induce release 10 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. 15 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 one example, co-administration of one of the
compounds of Formula I of the present invention with
a death receptor agonist such as TRAIL, such as a
small molecule or an 20 antibody that mimics TRAIL
may cause an advantageous synergistic 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 25 Vinca alkaloids
that can be used in combination with the nucleobase
oligomers of the invention to treat cancer and other
neoplasms include vincristine, vinblastine,
vindesine, vinflunine, vinorelbine, and
anhydrovinblastine. Dolastatins are oligopeptides
that primarily interfere with tubulin at the vinca
alkaloid 30 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, 10(651, TZT-1027, symplostatin 1,
symplostatin 3, and LU103793 (cemadotin).
35Cryptophycins (e.g., cryptophycin 1 and
cryptophycin 52 (LY355703)) bind tubulin within 75
WO 2007/048224PCT/CA2006/001721 Attorney Docket No.
L80003294W0 the vinca alkaloid-binding domain and
induce 02/M arrest and apoptosis. Any of these
compounds can be used in combination with the
compounds of the invention to treat cancer and other
neoplasms. 



5Other microtubule disrupting compounds that can be
used in conjunction with the compounds of the
invention to treat 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; 5,939,527; 5,886,025;
5,831,002; 5,741,892; 5,665,860; 5,654,399;
5,635,483; 5,599,902; 5,530,097; 5,521,284;
5,504,191;  104,879,278; and 4,816,444, and U.S.
patent application Publication Nos. 200310153505 Al;
2003/0083263 Al; and 2003/0055002 Al, each of which
is hereby incorporated by reference. Taxanes and
Other Micortubule Stabilizing Compounds  15 Taxanes
such as paclitaxel, doxetaxel, RPR 109881A,
SB-T-1213, SB-T-1250, SB-T101187, 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 (EP0906),
deoxyepothilone B, and 20 epothilone B lactam
(BMS-247550)), eleutherobin,'discodermolide,
2-epi-discodermolide, 2-des-methyldiscodermolide,
5-hydroxymethyldiscoder- molide,
19-desaminocarbonyldiscodermolide,
9(13)-cyclodiscodermolide, and laulimalide) can also
be used in the methods and compositions of the
invention. 25Other 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; 30       application Publication Nos.
2003/0186965 Al; 2003/0176710 Al; 2003/0176473 Al; 35
2003/0144523 Al; 2003/0134883 Al; 2003/0087888 Al;
2003/0060623 Al; 76  WO 20071048224PCT/CA2006/001721
Attorney Docket No. L80003294W0 2003/0045711 Al;
200310023082 Al; 2002/0198256 Al; 2002/0193361 Al;
200210188014 Al; 200210165257 Al; 2002/0156110 Al;
2002/0128471 Al; 2002/0045609 Al; 2002/0022651 Al;
2002/0016356 Al; 2002/0002292 Al, each of which is
hereby incorporated by reference. Other
chemotherapeutic agents that may be administered with
a compound of the present invention are listed in the
following Table: Alkylating agents cyclophosphamide
lomustine busulfan proearbazine ifosfamide
altretamine melphalan estraraustine phosphate
hexamethylmelamine mechlorethamine thiotepa
streptozocin chlorambucil 



temozolomide dacarbazine semustine carmustine
Platinum agents cisplatin carboplatinum oxaliplatin
ZD-0473 (AnorMED) spiroplatinum lobaplatin (Aetema)
carboxyphthalatoplatinum satraplatin (Johnson
Matthey) tetraplatin BBR-3464 (Hoffmann-La Roche)
Omiiplatin SM-11355 (Sumitomo) iproplatin AP-5280
(Access)  Antimetabohtes azacytidine tomudex
gemcitabine trimetrexate capecitabine deoxycoformycin
5-fluorouracil fludarabine floxuridine pentostatin
2-chlorodeoxyadenosine raltitrexed 6-mercaptopurine
hydroicyurea 6-thioguanine decitabine (SuperGen)
cytarabin clofarabine (Bioenvision) 2-fluorodeoxy
cytidine irofulven (MGI Pharma) methotrexate DMDC
(Hoffinann-La Roche) idatrexate ethynylcytidine
(Taiho)  Topoisomerase inhibitors amsacrine rubiteean
(SuperGen) epirubicin exatecan mesylate (Daiichi)
etoposide quinamed (ChemGenex) TAS-103 (Taiho)
Topotecan 



elsamitrucin (Spectrum) dexrazoxanet (TopoTarget)
5-107088 (Merck & Co) pixantrone (Novuspharma)  WO
2007/048224PCT/CA20061001721 003294WO ....._...__
teniposide or mitoxantrone gimatecan (Sigma-Tau)
irinotecan (CPT-11)  diflomotecan (Beaufour-Ipsen)
7-ethy1-10-hydroxy-camptothecin BNP-1350 (BioNumerik)
rebeccamycin analogue (Exelixis) CKD-602 (Chong Kun
Dang) BBR-3576 (Novuspharma) KW-2170 (Kyowa Halcko)
Antitumor antibiotics dactinomycin (actinomycin D)
amonafide doxorubicin (adriamycin) azonsfide
deoxyrubicin anthrapyrazole valrubicin oxantrazole
daunorubicin (daunomycin) losoxantrone epirubicin
bleomycin sulfate (ble,noxane) therarubicin
bleomycinic acid idarubicin bleomycin A rubidazone
bleomycin B plicamycinp mitomycin C porfiromycin
MEN-10755 (Menarini) cyanomorpholinodoxorubicin
GPX-100 (Gem Pharmaceuticals) mitoxantrone
(novantrone)  Antimitotic agents paclitaxel SB 408075
(GlaxoSmithKline) docetaxel E7010 (Abbott)
Colchicines PG-TXL (Cell Therapeutics) vinblastine
IDN 5109 (Bayer) Vincristine A 105972 (Abbott)
Vinorelbine A 204197 (Abbott) Vindesine LU 223651
(BASF) dolastatin 10 (NCI) D 24851 (ASTAMedica)
rhizoxin (Fujisawa) ER-86526 (Eisad) 



mivobulin (Warner-Lambert) combretastatin A4 (BMS)
cemadotin (BASF) isohomohalichondrin-B (PharmaMar)
RPR 109881A (Aventis) ZD 6126 (AstraZeneca) TXD 258
(Aventis) PEG-paclitaxel (Enzon) epothilone B
(Novartis) AZ10992 (Asahi) T 900607 (Tularik)
1DN-5109 (Indena) T 138067 (Tularik) AVLB (Prescient
NeuroPharma) cryptophycin 52 (Eli Lilly)
azaepothilone B (BMS) vlia mine (Fabre) BNP-7787
(BioNumerik) auristatin PE (Teikolcu Hormone) CA-4
procimg (OXiGENE) 13MS 247550 (BMS) dolastatin-10
(NIH) BMS 184476(BMS) CA-4 (OXiGENE) BMS 188797 (BMS)
taxoprexin (Protarga)  Aromatase inhibitors
Arninoglutethimide Exemestane Letrozole atamestane
(BioMedicines) anastrazole YM-511 (Yamanouchi)
formestane Thymidylate synthase inhibitors pemetrexed
(Eli Lilly) nolatrexed (Eximias) ZD-9331 (BTG)
CoFactorTm (BioKeys) DNA antagonists trabeetedin
(PhannaMar) mafosfamide (Baxter International)
albumin + 32P (Isotope Solutions) 06 benzyl guanine
(Paligent)  WO 2007/048224 PCT/CA2006/001721 Attorney
Docket No. 1_80003294W0  Metalloproteinas e
inhibitors  Neovastat (Aetema Laboratories) CMT-3
(CollaGenex)  marimastat (British Biotech) BMS275291
(Celltech)    Ribonucleoside reductase inhibitors
gallium maltolate (Titan) tezacitabine (Aventis)
triapine (Vion) 



didox (Molecules for Health)    TNF alpha
agonists/antagon ists  virulizin (Lorus Therapeutics)
revimid (Celgene)  CDC-394 (Celgene)    Endothelin A
receptor antagonist  atrasentan (Abbott) YM-598
(Yamanouchi)  ZD-4054 (AstraZeneca)     fenretinide
(Johnson & Johnson) alitretinoin (Ligand)  Interferon
dexosome therapy (Anosys) oncophage (Antigenics)
pentrix (Australian Cancer Technology) GMK
(Progenies) ISF-154 (Tragen) adenocarcinoma vaccine
(Biomira) cancer vaccine (Intercell) CTP-37 (A VI
BioPharma) LGD-1550 (Ligand) norelin (Biostar) 1RX-2
(Immuno-Rx) BLP-25 (Biomira) PEP-005 (Peplin Biotech)
MGV (Progenies) synchrovax vaccines (CTL Immuno)
beta.-alethine (Dovetail) melanoma vaccine (CTL
Immune) CLL therapy (Vasogen) p21 RAS vaccine
(GemVax)     WO 2007/048224PCT/CA2006/001721 o
L80003294W0 Hormonal and arailaormonal agents
estrogens Prednisone conjugated esliogens
methylprednisolone 



ethinyl estradiol prednisolone ehlortrianisen
aminoglutethimide idenestrol leuprolide
hydroxyprogesterone caproate goserelin
medroxyprogesterone leuporelin testosterone ....-..
_, _  bicalutamide _ testosterone propionate;
fluoxymesterone flutarnide methyltestosterone
oetreotide diethylstilbestrol nilutamide megestrol
mitotane tamoxifen P-04 (Novogen) Toremofme
2-methoxyestradiol (EntreMed) dexamethasone
arzoxifene (Eli Lilly)  Photodynamic agents talaporfm
(Light Sciences) Pd-bacteriopheoplaorbide (Yeda)
Theralux (Theratechnologies) lutetium texaphyrin
(Pharmacyclies) motexafm gadolinium (Pharmacylics)
hypericin  Tyrosine Kmase Inhibitors imatinib
(Novartis) kahalide F (PharmaMar) leflunomide
(Sugen/Phannacia) CEP-701 (Cephalon) ZD1839
(AstraZeneca) CEP-751 (Cephalon) erlotinib (Oncogene
Science) MLN518 (Millenium) canertinib (Pfizer)
PKC412 (Novartis) squalamine (Genaera) phenoxodi01 0
SU5416 (Pharmacia) trastuzumab (Genentech) SU6668
(Pharmacia) C225 (JmClone) ZD4190 (AstraZeneca)
rhu-Mab (Genentech) 1D6474 (AstraZeneca) MDX-112i0
(Medarex) vatalanib (Novartis) 2C4 (Genentech) PKI166
(Novartis) MDX447 (Medarex) GW2016 (GlaxoSinithKline)
ABX-EGF (Abgenix) EKB-509 (Wyeth) IMC-1CI I (ImClone)
EKB-569 (Wyeth)  WO 2007/048224PCT/CA2006/001721
Attorney Docket No. L80003294W0  Miscellaneous agents
SR-27897 (CCK A inhibitor, SanofiSynthelabo)
13CX-1777 (PNP inhibitor, BioCryst) tocladesine
(cyclic AMP agonist, Ribapharm) ranpinaase
(ribonuclease stimulant, Alfacell) alvocidib (CDK
inhibitor, Aventis) 



galarubicin (RNA synthesis inhibitor, Dong-A) CV-247
(COX-2 inhibitor, Ivy Medical) tirapazamine (reducing
agent, 5121 International) P54 (COX-2 inhibitor,
Phytophann) N-acetylcysteine (reducing agent, Zambon)
CapCell:1m (CYP450 stimulant, Bavarian Nordic)
R-flurbiprofen (NF-kappaB inhibitor, Encore) GCS-100
(gal3 antagonist, GlycoGenesys) 3CPA (NF-kappaB
inhibitor, Active Biotech) Gl7DT immunogen (gastrin
inhibitor, Aphton) seocalcitol (vitamin D receptor
agonist, Leo) efaproxiral (oxygenator, Abs
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)
histamine (histamine 112 receptor agonist, Maxim)
indisulam (p53 stimulant, Eisai) tiazofiuin (IMPDH
inhibitor, Ribapharm) aplidine (PPT inhibitor,
PharmaMar) cilengitide (integrin antagonist, Merck
KGaA) rituxhnab (CD20 antibody, Genentech) SR-31747
(IL-1 antagonist, Sanofi-Synthelabo)      gerntuzumab
(CD33 antibody, Wyeth Ayerst) CCI-779 (mTOR lcinase
inhibitor, Wyeth) PG2 (hematopoiesis enhancer,
Pharrnagenesis) exisulind (PDE V inhibitor, Cell
Pathways) Immunorl (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. (irnmunotoxin, KS
Biomedix) PBI-1402 (PMN stimulant, ProMetic
LifeSciences) PCK-3145 (apoptosis promotor, Procyon)
bortezomib (proteasome inhibitor, Millennium)
doranidazole (apoptosis promotor, Pola) SRL-172 (T
cell stimulant, SR Phanna) CBS-828 (cytotoxic agent,
Leo) TLK-286 (glutathione S transferase inhibitor,
Telik) trans-retinoic acid (differentiator, NIII)
PT-100 (growth factor agonist, Point Therapeutics)
MX6 (apoptosis promotor, MAMA) midostaurin (PKC
inhibitor, Novartis) apomine (apoptosis promotor,
ILEX Oncology) bryostatin-1 (PKC stimulant, GPC
Biotech) in-ociclin (apoptosis promotor, Bioniche)
CDA-H (apoptosis promotor, Everlife) Ro-31-7453
(apoptosis promotor, La Roche) SDX-101 (apoptosis
promotor, Salmedix) brostallicin (apoptosis promotor,
Pharmacia) ceflatonin (apoptosis promotor, ChemGenex)
Additional combinations may also include agents which
reduce the toxicity of the aforesaid agents, such as
hepatic toxicity, neuronal toxicity, nephprotoxicity
and the like. 5 Screening assays The compounds of the
present invention may also be used in a method to
screen for other compounds that bind to an IAP BIR
domain. Generally speaking, to use the compounds of
the invention in a method of identifying compounds
that bind to an IAP BIR domain, the IAP is bound to a
support, and a compound of the invention is added to
the assay. 10 Alternatively, the compound of the
invention may be bound to the support and the IAP is
added.  WO 2007/048224PCT/CA20061001721 Attorney
Docket No. L80003294W0 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. 5For example, this may be done
by attaching the IAP to a solid support, adding a 



delectably 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. 10 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 1125 for the BIR domain, and a
fluorescent label for the probe. 15 The compounds of
the invention may also be used as competitors to
screen for additional drug candidates or test
compounds. As used herein, the terms "drug candidate"
or "test compounds" are used interchangeably and
describe any molecule, for example, protein,
oligopeptide, small organic molecule, polysaccharide,
polynucleotide, and the like, to be tested for
bioactivity. The compounds may be capable of directly
or indirectly altering the 20IAP biological activity.
Drug candidates can include various chemical 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
25interaction with proteins, for example, hydrogen
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. 30 Drug candidates can
be obtained from any number of sources including
libraries of synthetic or natural compounds. For
example, numerous means are available for random and
directed synthesis of a wide variety of organic
compounds and biomolecules, including expression of
randomized oligonucleotides. Alternatively, libraries
of natural compounds in the form of bacterial,
fungal, plant and animal extracts are available or
WO 2007/048224PCT/CA20061001721 Attorney Docket No.
L80003294W0 readily produced. Additionally, natural
or synthetically 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 5 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 two samples indicates the presence of a
test compound capable of binding to the AIR domain
and potentially modulating the IAP's activity. 10 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 test compound and the probe, with the
probe displacing the candidate agent. 15 In one case,
the test compound may be labeled. Either the test
compound, or a compound of the present invention, or
both, is added first to the IAP AIR domain for a time
sufficient to allow binding to form a complex.
Formation of the probe:BIR domain complex typically
require Incubations of between 4C 20 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, to indicate binding to
the BIR domain. 25In 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 AIR 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. Alternatively, if
the test compound is labeled, the presence of the 30
probe on the support indicates displacement. In one
case, the test compound may be added first, with
incubation and washing, followed by the probe. The
absence of binding by the probe may indicate the test
compound is bound to the AIR domain with a higher
affinity. Thus, if the probe is detected on the  WO
2007/048224- PCT/CA2006/001721 Attorney Docket No.
1_80003294W0 support, coupled with a lack of test
compound binding, may indicate the test 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 5 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 to the BIR
domain (although this may not be necessary), and
alter its biological activity as defined herein.
10Positive controls and negative controls may be used
in the assays. All control and test samples are
performed multiple 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 radiolabel is employed, the
samples may be counted in a scintillation counter to
determine the amount of bound compound. 15 Typically,
the signals that are detected in the assay may
include fluorescence, 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 20 fluorescent
label such as Fluorescein, Oregon green, dansyl,
rhodamine, tetramethyl rfiodamine, texas red, Eu3+; a
chemiluminescent label such as luciferase;
calorimetric labels; enzymatic markers; or
radioisotopes such as tritium, [125 and the like
Affinity tags, which may be useful in performing the
screening assays of the present 25invention 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 



30 interpreted as limiting the processes to make the
compounds by any other methods. Those skilled 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, 352906, the entire contents
of which is hereby incorporated by reference. 84  WO
20071048224PCT1CA20061001721  Attorney Docket No.
L80003294W0 Scheme 1 illustrates the synthesis of a
typical synthetic intermediate represented by 1(i).
Examples of 1(i) represent proline derivatives such
as 1(11) and 2-(aminomethyl)pyrrolidine derivatives
represented by intermediates 1 (iii-viii). Proline
derivatives of 1(i) may be prepared by the treatment
of Boc-Pro-OH with typical peptide coupling agents
and an amine, to provide intermediate 1(U). The
2-(aminomethyl)pyrrolidine intermediate 1(iii) is
prepared 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 succinamidyl
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
provides 1(vii). Appropriately activated, side chain
protected amino adds 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    1) XC(D)R11 OrH-N R1
1C(0)201(1v); R4=C(0)OF3 N 'R4 1(v); R4=C(0)0Bn 2)
deprotectionits1(vi); R4=C(0)R11 1) R11s02a, base 2)
deprotection  WO 2007/048224PCT/CA2006/001721
Attorney Docket No. L80003294W0 Scheme 1 General
procedure for the preparation of bis-alkynyl
derivatives of Formula lg. 5Scheme 2 illustrates a
general procedure for preparing bis-alkynyl bridged
compounds of formula lg. PG1-Thr-OH is deprotonated
with NaH and treated with propargyl bromide to
provide the Thr intermediate 2(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 PG2(R1)N(R2)(H)CCO2H with 200 is effected
by 10 activation of the carboxylic acid of
PG2(R1)N(R2XH)C0021-I with standard peptide coupling
agents, followed by the addition of 2(ii) to provide
the fully protected amide 2(iii). The bisalkynyl
bridging moiety is prepared by homo-coupling if the
alkyne moieties of 2(iii) using an appropriate Cu
catalyst, and subsequent deprotection of PG, to
provide compounds of formula lg. BOH PG: N CO2H
PG1-Thr-OH; R= Me 1) NaH, DMF 2) propargyl Br
B1) coupling reagents PG:2) 



N CO2H HN 1(i) A -CI 2 0) 3) deprotection of PG1 H2N
2 (ii)  Scheme 2  WO 2007/048224PCT/CA2006/001721
Attorney Docket No. L80003294W0 General procedure for
the preparation of compounds of Formula Ih. Scheme 3
illustrates a general procedure for the preparation
of di(bromomethyl)benzene derived compounds of
Formula I. PG1-Ser-OH is deprotonated with NaH and
treated with 511,4-di(bromomethyObenzene 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(H), which is deprotected at
PGI to provide the amide intermediate 3011). Peptide
coupling of PG2(R1)N(R2)(H)CCO2H with 3(iii) is
effected by activation of the carboxylic acid of
PG2(R1)N(R2)(H)CCO2H with standard 10peptide coupling
agents, followed by the addition of 3(iii) to provide
the fully protected amide, which may be further
deprotected at PG2 to provide compounds of formula
!h.    1,4-di(bromomethyl)benzene  Attorney Docket
No. L80003294W0 Scheme 3 General procedure for the
preparation of symmetric amides of formula I-j and
l-k Scheme 4 depicts a general procedure for the
preparation of symmetric amides of Formula I-f and
l-g. Activation of the carboxylic acid of
PG1-0m(PG2)-OH with standard peptide coupling agents
and treatment with intermediate 1(i), followed by
deprotection of PG1, provides the amide intermediate
4(i). Peptide coupling of PG3(RI)N(R2)(H)CCO2H with
4(i) is effected by activation of the carboxylic acid
of PG3(W)N(R2)(H)CCO2H with standard peptide coupling
agents, followed by the addition of 4(i) to provide
the fully 10protected amide 4(ii). Selective removal
of PG2 provides the amine intermediate 4(iii).
Treatment of 4(111) with 0.5 equiv of an activated
alkyl or aromatic diacid, followed by deprotection of
PG3, provides compounds of formula I-j and l-k,
respectively.    3) deprotection  1) coupling
reagents pG32)4 (i) 



- R2   /N(H)PG2pG2 PG3 0 gdeprotection III 121.N  WO
2007/048224PCT/CA2006/001721 Attorney Docket No.
L80003294W0  1) diacid chloride, baseiN  Or
diacid/coupling agents 2) PG3 deprotecBHN- R1-N(I 0
tion Bl-NHr I-1N Rz A,  5Scheme 4 General Procedure
for the preparation of compounds of formula I-I
Scheme 5 illustrates a general procedure for the
preparation of symmetrical ureas of general formula
I-I. 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 PG3 provides compounds of general Formula I-I.
Scheme 5 5 General procedure for the preparation of
symmetrical esters Scheme 6 illustrates the
preparation of symmetrical esters of general formula
1-m and 1-n. An amino acid derivative displaying a
hydroxy moeity on its side chain such as PG1-
Ser(PG2)-OH is activated with standard peptide
coupling reagents and treated with 1(i), 10and the
resulting amide is deprotected at PG1 to provide the
amine intermediate 6(i). Activation of the carboxylic
acid of PG3(R3)N(H)(R2)CCO2H using standard peptide
coupling agents and treatment of the resulting
activated amino acid with 6(i) provides 6(ii).
Selective deprotection of PG2 provides the
intermediate alcohol 6(iii). Treatment of 6(iii) with
0.5 equiv of an activated dicarboxylic acid, and
deprotection of PG3, provides 15compounds of general
formula 1-m and 1-n.  Br1) coupling reagents PG1. A2)
1;1CO2HHN 1(i) PG1-Ser(PG2)-0H; R3 =ftA..0 3) PG1
deprotection  



1) coupling reagents pG3 NCO2H 2)6 (i) R2    Al
Scheme 6 General procedure for the preparation of
symmetrical amides of formula I-0 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 P01-Glu(PG2)- OH is activated with standard
peptide coupling reagents and treated with 1(i) and
the  WO 20071048224PCT/CA20061001721 Attorney Docket
No. L80003294W0 resulting amide is deprotected at POI
to provide the amine intermediate 7N. Activation of
the carboxylic acid of PG3(R3)N(R2XH)CCO2H using
standard peptide coupling agents, followed by
treatment with 7(i) provides 7(ii). Selective
deprotection of PG2 provides the intermediate
carboxylic add 7(iii). Activation of the carboxylic
acid with standard peptide 5coupling agents and
treatment with 0.5 equiv of a diamine provides
intermediate 7(iv). Deprotection of PG3 provides
compounds of general formula l-o. ....0O2PG2 PG: CO2H
11-1 1) coupIng reagents   2)  HN 1)
PG1G1u(P02)-0H; n=2Q 1) deprotection PG17 (i) Scheme
7 General procedure for the preparation of compounds
of Formula Ii. 92  Attorney Docket No. L80003294W0
Scheme 8 illustrates a general procedure for the
preparation of compounds of Formula Ii. PG1-Ser-OH is
deprotonated with NaH and treated with
2,2'-bis(bromomethyl)-1,1'- biphenyl 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
5intermediate 8 (ii), which is deprotected at PG1 to
provide the amide intermediate 8(iii). Peptide
coupling of PG2(R1)N(R2)(H)CCO2H with 3(iii) is
effected by activation of the carboxylic acid of
PG2(R1)N(R2)CHCO2H with standard peptide coupling
agents, followed by the addition of 300 to provide
the fully protected amide, which may be further
deprotected at PG2 to provide compounds of formula
Ii. 10  WO 2007/048224PCT/CA2006/001721 Scheme 8 5
General Procedure for the preparation of compounds of
formula lp Scheme 9 illustrates a general procedure
for the preparation of glyoxalamides of general
formula lp Intermediate 4(iii) is treated with 0.5
equiv of oxalyl chloride, or an oxalyl chloride
equivalent, to provide a protected urea intermediate
9(i). Removal of PG3 provides compounds of general
formula lp.  



WO 2007/048224PCT/CA2006/001721 Attorney Docket No.
L80003294W0  (co0)2 It PG3 deprotection  RiwN R263
PG: PG3 0 PG30 HN -6 R133No74, NH 0 N Few H ,N  Y"-
A1 Q1    Scheme 9 5 General Procedure for the
preparation of compounds of formula lq Reduction of
the triple bonds of Compounds of general formula 1g
provide compounds of the general formula 1g. For
example, hydrogenation of compounds of general
formula 1g with H2 gas in the presence of a catalyst
system such as Pd/C provides compounds of general
formula lp. QI Al \A/ H2, Pd/C Me0H 1p
Attorney Docket No. L80003294W0 The above Schemes are
applicable to both symmetrical compounds and
unsymmetrical compounds of the present invention. The
substituents B, 131, Al, A, Q, R100, R2, R2, R4, R5,
R11, r and the like are as defined herein. 5 EXAMPLES
The following abbreviations are used throughout:
10Boc:t-butoxycarbonyl; CBz:benzyloxycarbonyl;
DCM:dichloromethane; DIPEA:diisopropylethylamine;
DMAP:4-(dimethylamino)pyridine; 15
DMF:N,N-dimethylformamide; 



DTT:dtthiothreitol;
EDC:3-dimethylaminopropyI)-3-ethylcarbodiimide
hydrochloride; EDTA:ethylenediaminetetracetic acid;
Fmoc:N-(9-fluorenylmethoxycarbonyl); 20
HBTU:0-(benzotriazol-1-y1)-N,N,W,W1etramethyluronium
hexafluorophosphate; HCl:hydrochloric acid;
HOAc:acetic acid; HOBt:1-hydroxybenzotriazole;
HPLC:high performance liquid chromatography; 25
LCMS:liquid chromatography-mass spectrometer;
MeOH:methanol; MgSO4:magnesium sulfate; MS:mass
spectrum; NaHCO3:sodium hydrogen carbonate;
30Pd/C:palladium on carbon; TEA:triethylamine; and
THF:tetrahydrofuran.      1. Synthesis of
intermediate 1-4b 35 Step One:  WO
2007/048224PCT/CA2006/001721 Attorney Docket No.
L80003294W0    1-1 Ph b) I 1-2a: R4= R= Boc 1-2b: R4=
COCF3, R= Boo c) 1-2c: R4= COCF3, R H  Step a) To a
solution of N-(tert-butoxycarbonyI)-L-profinal 1-1
(6.0 g, 30.1 mmol) in methylene 5chloride 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 stirted
at room temperature overnight Aqueous NaHCO3 and
ethyl acetate were added, the organic layer was
separated, washed with brine, dried over MgSO4 and
concentrated in vacuo. Purification by flash
chromatography provides I-2a as colorless oil MS
(m/z) 10 M+1=305. Step b) To a solution of I-2a (6.0
g, 19.7 mmol) in methylene chloride were sequentially
added triethylamine (5.5 mL, 39.5 mmol),
4-dimethylamino pyridine (catalytic) and
trifluoroacetic 15 anhydride (4.2 mL, 29.6 mmol) and
the reaction mixture was stirred for 3 h at room
temperature. Aqueous NaHCO3 and ethyl acetate were
added, the organic layer was separated, washed with
brine, dried over Mg504 and concentrated in vacuo.
Purification by flash chromatography provides I-2b as
colorless oil 20 Step c) A 4 N solution of HCI in
1,4-dioxane (20 mL) was added to I-2b (7.4 g, 18.5
mmol) at room temperature and the solution was
stirred for 2 h and then concentrated in vacuum.
Crystallization from ether provides I-2c as a white
solid. MS (m/z) M+1=301. 



25 Step Two  WO 20071048224PCT/CA2006/001721 Attorney
Docket No. L80003294W0    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 (4.24g, 27.7
mmol) and HBTU (10.5 g, 27.7 mmol). After stirring
for 5 min 1-2c (7.1 g, 27.7 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 NaHCO3 and brine, dried over MgSO4 and
concentrated in vacuo. Purification by flash
chromatography provides I-3a compound as a white
solid. Step b) A 4 N solution of HCI in 1,4-dioxane
(15 mL) was added to I-3a (10.7g, 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 a) 20 To a solution of I-3b (8.9 g, 18.7 mmol)
in DMF were sequentially added DIPEA (16.7 mL, 93.6
mmol), HOBt (3.7 g, 24.3 mmol), HBTU (9.2 g, 24.3
mmol). After stifling for 5 min BOC-NMeAlaOH (4.9 g,
24.3 mmol) was added and the reaction mixture was
stirred overnight at room temperature. Water and
ethyl acetate were added, the organic layer was
separated, washed with 10 % citric acid, aqueous
NaHCO3 and brine, dried over 98  WO
2007/048224PCT/CA2006/001721 Attorney Docket No.
L80003294W0 NIgSO4 and concentrated in vacuo.
Purification by flash chromatography provides I-4a as
a white solid. Step b) 5 To a solution of I-4a (8.7
g, 13.4 mmol) in THF cooled to 0 C was added 2 N LiON
(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
MgSO4 and concentrated in vacuum. Purification by
flash chromatography provides I-4b as a white solid.
MS (m/z) M+1=625. 10 Synthesis of I-2d rp.----- -/
NaH, DMF OH0 propargyl bromide BOC.N OH  BOCN1kYOH
H0H0 I-2d 15 To a suspension of NaH (4.56g. 114.04
mmol) in dry DMF (100 mL) cooled to 0C 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, 20 the
aqueous layer was acidified to pH=5 with 10% citric
acid and extracted twice with ethyl acetate. The
combined organic extracts were washed with brine,
dried over MgSat and concentrated in vacuo.
Purification by flash chromatography provides 1-2d as
a colorless oil. 25 2. Synthesis of compound 4  Step
One  WO 2007/048224PCT/CA2006/001721 Attorney Docket
No. L80003294W0 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 5 h at room
temperature. Water and ethyl acetate were added, the
organic layer was separated, washed with 10 % citric
add and brine, dried over MgSO4 and concentrated in
vacuum. Purification by flash chromatography provides
2-1 as a white solid. Step Two    Phi 8:0 13) L..
2-1a: R= Boo Compound 4.2HCI; R = H 10 Step a) To a
solution of 2-1 (400 mg, 0.6 mmol) in dry acetone
were sequentially added tetramethylethylenediamine
(180 uL, 1.2 mmol) and copper (I) chloride (118 mg,
1.2 15 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
NaHCO3 and brine, dried over MgSO4 and concentrated
in vacuum. Purification by flash chromatography
provides 2-la as a white solid. 20 Step b) A 4 N
solution of HCI in dioxane (3 mL) was added to 2-la
(542 mg, 0.47 mmol) at 0 C. The solution was stirred
for 2 h and then concentrated in vacuo.
Crystallization from ether provides compound 4-2HCI
as a white solid. MS (m/z) M+1=1136.  WO
2007/048224PCT/CA2006/001721 Attorney Docket No.
L80003294W0 3. Synthesis of compound 2  5 Step One To
a solution of I-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 layer was
separated, washed with 10% citric acid, aqueous
NaHCO3 and brine, dried over MgSO4 and concentrated
in vacuo. Purification by flash chromatography
provides 3-1 as a white solid. 15 Step Two Step a)
WO 2007/048224PCT/CA2006/001721 Attorney Docket No.
L80003294W0 To a solution of 3-1 (225 mg, 0.3 mmol)
in dry acetone were sequentially added
tetramethylethylenediamine (85 uL, 0.5 mmol) and
copper (I) chloride (54 mg, 0.5 mmol) were added and
the reaction was stirred overnight at room
temperature and solvent was removed in vacuum. Water
and ethyl acetate were added, the organic layer was 5
separated, washed with 10 % citric acid, aqueous
NaHCO3 and brine, dried over MgSO4 and concentrated
in vacuo. Purification by flash chromatography
provides 3-la as a white solid. Step b) 10 A 4 N
solution of HCI in 1,4-dioxane (2 mL) was added to
3-la (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 15 Step One    



20 To a suspension of NaH (1.46 g, 36.5 mmol) in DMF
cooled to 0 C was added BOC-SerOH 4-1 (3.0 g, 14.6
mmol) and after stirring for 15 min a,
a'-Dibromo-p-ntlene (2.3 g, 8.7 rnmol) was added. The
reaction was then stirred for 1 h at 0C and 15 min at
RT. Water was added and PH was acidified to pH 5 with
IN HCI. Ethyl acetate was added, the organic layer
was separated, washed with brine, dried over MgSatand
concentrated in 25vacuo. Purification by flash
chromatography provides 4-la as a white solid. Step
Two  WO 2007/048224  PCT/CA2006/001721 Attorney
Docket No. L80003294W0 CF3 cjN 0NH xl ruN F3C 4-1b:
Xi=BOC b)  4-1c: Xi=H       I-2c    Step a) To a
solution of 4-la (1.6 g, 3.1 mmol) in DMF were
sequentially added DIPEA (1.3 mL, 7.5 mmol), HOBt
(1.2 g, 7.8 mmol) and HBTU (2.9 g, 7.8 mrnol). After
stirring for 5 mm i- 5 2c (1.7 g, 5.7 mmol) was added
and the reaction mixture was stirred overnight at
room temperature. Water and ethyl acetate were added,
the organic layer was separated, washed with 10 %
citric acid, aqueous NaHCO3 and brine, dried over
MgSO4 and concentrated in vacua. Purification by
flash chromatography provides 4-lb as a white solid.
10 Step b) A 4 N solution of HO in 1,4-dioxane (5 mL)
was added to 4-1b (1.4 g, 1.3 mmol) at room
temperature and the solution was stirred for 2 h and
then concentrated in vacuo. Crystallization from
ether provides 4-1c as a white solid. MS (m/z)
M+1=877. 15 Step Three    



4-1d: Xi =BOC Compound 11: Xi=H Step a)       To a
solution of 4-1c (550 mg, 0.6 mmol) in DMF were
sequentially added DIPEA (550 uL, 20 3.1 mmol), HBTU
(611 mg, 1.6 mmol) and HOBt (246 mg, 1.6 mmol). After
stirring for 5  WO 2007/048224PCT/CA2006/001721
Attorney Docket No. L80003294W0 min BOC-NMe-AlaOH
(327 mg, 1.6 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
NaHCO3 and brine, dried over MgSO4 and concentrated
in vacuo. Purification by flash chromatography
provides 4-1d as 5a white solid. Step b) A 4 N
solution of HCI 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. 10 Crystallization from ether provides
compound 11 -2HCI as a white solid. MS (m/z)
M+1=1048.       5. Synthesis of compound 18 15 Step
One    Step a) To a solution of Boc-Glu(OBn)-OH (5.55
g, 16.4 mmol) in DMF were sequentially added 20 DIPEA
(12.5 mt.., 71.8 mmol), HOBt (3.86g. 28.6 mmol) and
HBTU (5.43g, 14.3 mmol). After stirring for 5 min
I-2c (3.04 g, 9.0 mmol) was added and the reaction
mixture was stirred ovemight at room temperature.
Water and ethyl acetate were added, the organic layer
was separated, washed with 10% citric acid, aqueous
NaHCO3 and brine, dried over Mg504 and concentrated
in vacuo. Purification by flash chromatography
provides 5-la as 25a white solid. Step b)    A 4 N
solution of HCI in 1,4-dioxane (20 mL) was added to
5-la (5.2 g, 8.4 mmol) at room temperature and the
solution was stirred for 2 h and then concentrated in
vacuum. 30Crystallization from ether provides 5-lb as
a white solid. Step Two  5-1c; Rti 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 5 stirring for 5 min 5-lb (4.7 g, 8.4
mmol) was added and the reaction mixture was stirred
overnight at room temperature. Water and ethyl
acetate were added, the organic layer was separated,
washed with 10 % citric acid, aqueous NaHCO3 and
brine, dried over MgSO4 and concentrated in vacuo.
Purification by flash chromatography provides 5-1c as
a white solid. 10 Step b) A suspension of 5-1c (1.9
g, 2.8 mmol) and 10 % Pd/C (196 mg) was stirred for 3
his under hydrogen atmosphere. The reaction was
filtered through celite and filtrate concentrated in
vacuo. Purification by flash chromatography provides
5-1d as a white 15solid.  5-1e; R=Boc b)  Compound
18.2HCI; R=H Step a)  WO 2007/048224PCT/CA20061001721
Attorney Docket No. 1_80003294W0 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
mmol) 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 5 layer was separated, washed with 10%
citric acid, aqueous NaHCO3 and brine, dried over
MgSO4 and concentrated in vacu. Purification by flash
chromatography provides 5-le as a white solid. Step
b) 



10 A 4 N solution of HCI in 1,4-dioxane (5 mL) was
added to 5-le (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 181-Id I as a white solid. MS (m/z)
(M+2)/2 =5273. 15 6. Synthesis of compound 15 Step
One    6-1a: R=Boc 6-1b: R=H.TFA Step a) 20
Boc-L-proline (9.36 g, 43.5 mmol), HOBt (8.0 g, 52.2
mmol), EDC (10 g, 52.2 mmol) and DIPEA (30 mL, 174
mmol) were dissolved in dry dichloromethane (200 mL)
under N2 and stirred for 10 mm at room temperature.
1,2,3,4-R-Tetrahydronaphtylamine (6.72 g, 45.6 mmol)
was then added and the solution was left to stir for
24 h at RT. The contents were then added to a
separatory funnel along with Et0Ac and washed with
10% citric acid (2x), 25 saturated NaHCO3 (2x) and
brine. The organic layer was collected, dried and
concentrated under reduced pressure to provide 6-1a.
Step b)  WO 2007/048224PCT/CA2006/001721 Attorney
Docket No. L80003294W0 The product of step a) was
treated with 50% CH2C12/TFA (50 mL) for 1 hr at room
temperature. Volatiles were removed in vacuo. to
provide 6-lb as the TFA salt. MS (m/z) M+1= 245. 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 N2 and
stirred for 10 10 min at room temperature.
Intermediate 6-lb (3.0 g, 6.5 mmol) was then added
and the solution was left to stir for 24 h at room
temperature. The contents were then added to a
separatory funnel along with Et0Ac and washed with
10% citric acid (2x), saturated NaHCO3 (2x) and
brine. The organic layer was collected, dried and
concentrated under reduced pressure to provide 6-1c.
15 Step b) The product from step a) was treated with
10 ml of 50% CH2Cl21TFA for 1 hr at room temperature
to yield 6-1d as its TFA salt. MS (m/z) M+1= 493. 20
Step Three  WO 2007/048224PCT/CA20061001721 Attorney
Docket No. L80003294W0  Step a) Intermediate 6-1d
(200 mg, 0.33 mmol), DMAP (5 mg, catalytic) and DIPEA
(230 pl., 1.32 rnmol) were dissolved in dry
dichloromethane (5 mL) under N2 and terephtaloyl
chloride 5 (30 mg, 0.15 mmol) was then added and the
solution was stirred for 24 h at RT. The contents
were then added to a separatory funnel along with
Et0Ac and washed with 10% citric acid (2x), saturated
NaHCO3 (2x) and brine. The organic layer was
collected, dried and concentrated under reduced
pressure to yield the product 6-le as a yellow oil.
10 Step b) 6-le (160 mg, 0.19 mmol) and 10% Pd/C (50%
H20, 100 rug) were mixed together in Me0H (10 ml)
under N2, the N2 is then flushed with H2 and the
mixture was stirred for 24 h at RT. The mixture is
filtered on celite, washed with Me0H. The filtrate
was collected, dried and concentrated under reduced
pressure to yield the product 6-1f. MS (m/z) 15
M+1=847. Step Four  WO 2007/048224PCT/CA2006/001721
Attorney Docket No. L80003294W0 Step a)
Boc-N-Me-Ala-OH (74 mg, 0.37 mmol), HOBt (59 mg, 0.38
mmol), HBTU (144 mg, 0.38 rnmol) and DIPEA (140 gl,
0.8 mmol) were dissolved in dry DMF (5 ml) under 1'12
and 5 stirred for 10 min at RT. 6-11(135 mg, 0.16
mmol) was then added and the solution was left to
stir for 24 h at RT. The contents were then added to
a separatory funnel along with ETOAc and washed with
10% citric acid (2x), saturated NaHCO3 (2x) and
brine. The organic layer was collected, dried and
concentrated under reduced pressure to provide 6- 1 g
. 



10 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.
15 7. Synthesis of compound 14  Step a) To a solution
of 7-la (206 mg, 0.35 mmol) in dichloromethane (5 mL)
were sequentially 5 added DIPEA (100 uL, 0.57 mmol)
and terephthaloyl chloride (31.3 mg, 0.15 mmol) and
the reaction was stirred for 12 hrs at room
temperature. Water and ethyl acetate were added, the
organic layer was separated, washed with 10 % citric
acid, aqueous NaHCO3 and brine, dried over MgSO4 and
concentrated under reduced pressure. Purification by
flash chromatography provided 7-lb as a white solid.
10 Step b) A 4 N solution of HCI in 1,4-dioxane (1
mL) was added to 7-lb (16 mg, 0.01 mmol) at mom
temperature and the solution was stirred for 2 h and
then concentrated in vacuum. Trituration with diethyl
ether provided compound 14-2HCI as a white solid, MS
(m/z) 15(M+2)/2=546.5. 8. Synthesis of compound 23
WO 2007/048224PCT/CA2006/001721 Attorney Docket No.
L80003294W0 Step a)    58-la Intermediate 1-2d (250
mg, 0.78mmol), HOBt (120mg, 0.78mmol), HBTU (300mg,
0.78mmol) and DIPEA (5254, 3 mmol) were dissolved in
dry DMF (5 mL) under N2 and stirred for 10 min at
room temperature. Intermediate 6-lb (215 mg, 0.6mmol)
was added 10 and the solution was left to stir for 24
h at room temperature. The contents were added to a
separatory funnel along with Et0Ac and washed with
10% citric acid (2x), brine (2x) and saturated NaHCO3
(2x). The organic layer was collected, dried and
concentrated under reduced pressure. The product was
purified by flash chromatography (hexanes/Et0Ac) and
subsequently treated with 4N HCI in 1,4-dioxane,
volatiles were removed and 15trituration with diethyl
ether provides 8-la as the MCI salt. MS (m/z) M+1 =
384.3. Step b) Boc-Me-Ala-OH (130 mg, 0.63mmol), HOBt
(100 mg, 0.63mmol), HBTU (240mg, 20 CI.63mmol) and
DIPEA (420 AL, 2.4mmol) were dissolved in dry DMF (5
mL) under N2 and stirred for 10 min at RT. 8-lb (200
mg, 0.48mmol) was then added and the solution was
left to stir for 24 h at RT. The contents were then
added to a separatory funnel along with EEt0Ac and
washed with 10% citric acid (2x), brine (2x) and
saturated NaHCO3 (2x). The organic layer was
collected, dried and concentrated under reduced
pressure. The product 25 8-lb was purified by flash
chromatography (hexanes/Et0Ac). MS (m/z) M+1=569.4
Step c)  WO 2007/048224PCT/CA2006/001721 Attorney
Docket No. L80003294W0 Compound 23.2HCI Intermediate
8-lb (70 mg, 0.123mmol), Cud (20 mg, 0.185mmol) and
tetramethylethylenediamine (27pL, 0.185mmol) were
dissolved in dry acetone (3mL) and 5 stirred at RT
under an 02 atmosphere for 72 h. Et0Ac was added and
the mixture was tranfered to a separatory funnel. The
mixture was washed with 10% citric acid (2x), brine
(2x) and saturated NaHCO3 (2x). The organic layer was
collected, dried and concentrated under reduced
pressure. The product was purified by flash
chromatography (hexanes/THF). The resulting product
was stirred with 4N HCI in 1,4-dioxane for 2 hrs. 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  WO
20071048224PCT/CA2006/001721 Attorney Docket No.
L80003294W0 



To a solution of 23.2HCI (100 mg, 0.1 mmol) in
anhydrous Me0H (10 mL) and stirred under N2 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 5filtered
through celite and the filtrate was concentrated in
vacuo to provide compound 25.2HCI as a white solid.
MS (m/z) M+1=943.6. 10. Synthesis of compound 41  WO
2007/048224PCT/CA2006/001721 Attorney Docket No.
L80003294W0   10-a X1=Boc, X2CIpz a) I  10-b X1=Boc,
X2A-I  10-c XI=Boc c) I compound 41 .2HCI  Step a) To
a solution of 10-a (4.90 g, 6.15 mmol) in anhydrous
Me0H (120 mL) and stirred under 5 N2 was added 10%
Pd/C (500 mg). The reaction mixture was purged with
H2 and stirred for 3 hr, then filtered through
celite. The filtrate was concentrated in vacuo to
provide intermediate 10-b as a white solid. MS (m/z)
M+1=662.4. Step b)  10 A solution of 10-b (200 mg,
0.30 mmol) in dichloromethane, cooled to 0 C, were
sequentially added Et3N (84 pl, 0.60 mmol) and oxalyl
chloride (13 pl, 0.15 mmol). The reaction was then
stirred for 4 hrs at room temperature. Aqueous NaHCO3
and ethyl acetate were added, the organic layer was
separated, washed with brine, dried over anhydrous
MgSO4, filtered and concentrated in vacuo.
Purification by silica gel 15 chromatography eluting
with a hexane/tetrahydrofuran gradient provided the
expected c:ompound 10-c as a white solid. Step c) 4N
HCI in 1,4-dioxane (3 ml) was added to 10-c (95 mg,
0.07 mmol) and the solution was 20 stirred for 2 hrs
at room temperature. Volatiles were removed under
reduced pressure and  Attorney Docket No. L80003294W0
the residue was triturated with diethyl ether to
provide compound 41 as its bis-HCI salt. MS (m/z)
(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:  Attorney Docket No.
L80003294W0 TABLE 1 Compound    Structure   (M+2)/2
524.6 



1  i. \ NH / F F F        "NI NH 0 HN x a    F F
2 a HN 0 \ 0 4   605.5      



H2N        0 'N 0 0 NH HN , \ *    NH2              3
a HN \ NH // a  532.6    



0 NH 0 , HN ? a    a       Attorney Docket No
L80003294W0 Compound    Structure   4 110 \ NH HN 0 0
HN \   568.4     0   



*                5 a \ NH HN N- Nr-C-- 0 0 HN \
470.4      *  6 a \ 



,NH 0 HN 0 0 HN x  *  582.5     0 NH
Attorney Docket No. L80003294W0 Compound   Structure
04+02 562.4 7  \ NH 0 HN 0 aNo 



/ 4 0 HN \ 0 0 N 0 N , *    0         \ , .NH HN N-
Nspo fi-C--  0 % 0: /  506.4       S 1Y N 



N            9 a \ ,NH HN 0 /  0 HN \  0 NH  * 562.4
*        Attorney Docket No. L80003294W0 Compound    



Structure   10 0 \ NH 0 HN 0 4 q HN 0)  575.4      11
N 0 0 NH HN \     tO NH b     11 a \ 



NH HN F F * F F F It 526.3     0 NH 09, ) HN \  12 a
\ .. NH FIN 0 0 F F it a F F F NH N , HN \ a 5624
Attorney Docket No. L80003294W0 Compound Structure
(M+2)/2 543.5 13 



.411 NH 1. ".0 HN NH 0 HN 1.1  14 NH - 0* HN*  *NH
HN 546.5 15 i  ,. r, NH0-.1(11* N--I%----3/4"H
Oy...irA0 HN 0 H  --.....Nn0N 0  tv)Lci'lHN 1 ilp H
509.6 16 Oak IFIN 1111/ is. ,NH0 ..,.CE1,-0 HN0HH 0
Y?^-NyNNH 0 457.4  Docket No L80003294W0 Compound
Structure  (M+2)/2 



565.4 17  i NH N 0 401 F F t OTH N F F CY( F N 10  18
. F F \ NH HN0 HN) r NH 0 NH p_C0.., NH  \ F F . r=1
527.3 19 is F F , NHC --/ ON HNNH (:)-Th_14N--(4,7NH
r..(4)00 NH \ FE 



ilk r=2 534.5 20  F F \ NH C>-' 0N HN . c-NH
o--"\2\c-IN-r) rNH CC 00 ,NH \ F---7 F F . r=3 541.4
Attorney Docket No. L80003294W0 Compound  Structure
(M+2)/2 5483 21  F F \0 NH0-61 HNf--NH 02-7_14N-te)
rNH NH \ 0 F   r=4 



22  F F \ NH  HN0 7 FIN-(1-NH, NH frnNNH \ Fr F F  *
r=5 555.5 23 0  ,H 0 0HN\   935.1 (M+1)   _.... 0 0 \
___ _      _._._\ 0  NH0    24 



a \ -NI /NH 0 ., HN x F F F F F F * 510.2  WO
2007/048224PCT/CA20061001721 No. L80003294W0 Compound
Structure   (M+2)/2 942.6 (M+1) 25   \ NHI/ 1".L0HN
ii HN N0 0 0N0-/--/-X-C)--0 NH NH(:), ).." HN ?  26  



\ HN 0 4 4   () -N 0 0 NH , HN \  498.6      *   a
27  \ HN 0    N- rt."- tO NH / 4   / HN   01 -N 0
0)NH HN \  499.6  



*         28 a   \ ,NH 0 4 -----.S - N 0 NH HN \
506.4      lit   ket No. L80003294W0 Compound
Structure   (M+2)/2 488.4 29  



'    N O} 0 / 'OH F\  0 N 0 0 , HN \        *    atO
F     30 . \ NH 0 HN   p....) N F-r F F HN-(47NH 0 F
F -N 0 NH 0 



) "' NH \ r=6 562.7 31  \ NH 0 HN 0 rt F F FINI-61NH
0 F F    NH 01 NH \ r=7 569.6  Attorney Docket No
L80003294W0 Compound    Structure     (N1+2)12 513.4
32  isNO NH HN 0 0 H0 N.ec-N H F Cf.' 



0 F F  NH HN \ .0 40 r=1  33  isNO  NH HN 0 H0
N1-lc'N H F 0 O" F F  NH HN  40 r=3 527.4 34 410 NH
HN 0 NtO FF 0 H0 N1-17N H F O F F  NH HN \  111 r=5
541.4  Attorney Docket No. L80003294W0 Compound 



Structure   (M+2)12 555.4 35 NH HN 0 110NO F F F F H
N'elc-N H 0 F F  NH HN, r=7  36 \ NH HN 0 rk-- N-
0-/---7--0 F F o=tF NH HN \   528.4        41 F}C) F
F 



37 \ HN 0 .S NH , HN \   510.4         i         38 I
.(NH HN--0 o. y.,,,..._ 0 N.Lai H F F 0 CN-?...iN 0
0NII-''-'44'VA0 H0,"NH ) 0HN 



1 * 537.4  Docket No. 180003294W0 Compound Structure
F N 0z__/? \ NHNNH HH 10H EiNNN) x 02-----'0 N-.
Nfi-C-- a F_P 0 F F F F 41, 524.4 40  ?sN is.NH
0r__./...(0 N0)NH HN 0H o)---7---/0HN     N-\ Nr-S---
0 Ilt 603.4 41 I 4. 0H r NH0 



--k. HN0N 0.y,.....-...."Nylmr."....,(Lo N0H0.... NH
ill.A.-)CY 01 Fc'YS=0 * 1.1 589.4  Attorney Docket
No. L80003294W0 Compound  Structure (M+2)/2 575.4 42
\NH '''0 HN 0N 40 II H C. 0,--s 401 NN---%--1.;1alp H
00 NH HN, /,   NH "'0 HN0 nr\----N H .._..N 40
0 40 _,(?NJ-Ng,- IN 11'-->-H '0 i , 



610.4  HN-4-- N isH  *  0 rm    t-NH HN-J.,, 617.4  ?
,NH 0 HN           09--'t---/ 411N H F 111 N 0 NNH *
H0' HN 0? 627.4  k t No L80003294W0 Compound    ,
Structure   46 a \ NH HN 0 N- Nr*, Ft 



F F 0111_7"-- 0 N HN \ F F 0 F, 541.4 47 110   \
ii.NH HN N F F NH oe-NI-1 \ 0 HN i 0  111 527.4  WO
2007/048224PCT1CA2006/001721 Attorney Docket No.
L80003294W0 5 Representative compounds of the present
invention which can be prepared by simple
modification of the above procedures are illustrated
in Tables 2 through 11: TABLE 2 10 Ml-BG-M2 Formula
IA M1  M2 R3 0 H2N.,.A N0 :.,,, H0)L-CF3 H Ph 



A= CH2; R3=H or Me 1 R3 0 H2N"A0 .N z.,H0)1-CF3 H Ph
A= C112; R3=H or Me 0 H2N 9 0A-NH H
Ph A= CH2; R3=H or Me  0 H2NNrl? HoA-NH H Ph A= CH2;
R3=H or Me  WO 2007/048224PCT/CA2006/001721
L80003294W0 M1 , M2 R3 A' 0 H2NJ;l1 NQ 0 EH)LCF3 40
A= CH2; R3=H or Me R3 A' 0 H2N,21-NN0 EH  A= CM; R3=H
or Me 0 H2N.,AN0 .....3 A= CH2; R3=H or Me 



OP 0 H2NNRO .N iHA-N"-CF3 0 A= CM; R3=H or Me 0'
H2N,A.Si H                  Ph A= CH2; R3=H or Me 0
H2N,,,A,0 .N H Ph A= CH2; R3=H or Me 0 H2N "A N
.NI-b? 4101 A= CH2; R3=H or Me 0 H2N}..,. .N N'S? al
A= CH2; R3=H or Me OR H2N "AN 0 z...,,_ HA.ic fil A=
CH2; R3=H or Me 0 H2N 0 A.N_Ic *I A= CH2; R3=H or Me
WO 2007/048224PCT/CA2006/001721 Attorney Docket No
L80003294W0 M1 



M2 ,_..0 H2N"AN aH0 ANX.  N.j A= CH2; R3=H or Me 0
H2N "A N2 -H0 A NA\ i N A= CH2; R3=H or Me 0 H2N ,A
N0 40 A= CH2; R3=H or Me 0 H2N .y-11- N0 III* A= CH2;
R3=41 or Me R3 H 0 .N --H0A-N1--CF3 Ll Ph A= CH2;
R3=H or Me H 0 0 ,N  A-N)LCF3 Ll Ph A= CH2; R3=11 or
Me 0 H2N,-11-0 F.il--... 0-N LiPh A= CH2; R3=H or Me
0 H2N,)L-0 .N 



a.H0 Li-Ph A= CH2; R3 =H or Me 0 H2N0 A X r r
0--N..... 3                  * A= CH2; R3=H or Me 0
H2N,,A0 \0A- NXCF3                 110 A= CH2; R3=H
or Me 0R3 H2N,-A-N0 0A-N3L-CF3                    110
Ar- CH2; R3=H or Me OR H2N,,A N0 :-..,.." H0A-Nii-CF3
* A= CH2; R3=H or Me  WO 2007/048224PCT/CA2006/001721
rnev Docket No L80003294W0 M1 M2   0 1-12N,,KN \-.
H0A-NH 0 * A= CH2; R3=H or Me 0 H2NANXQ -.. HA-NH 0
di A= CH2; R3=11 or Me 0 H2N,AN0 i-H0)L0ip H Ph 



A= CH2; R.", ---H or Me 0 H2N.,..AN0 , H 0iL0 * H Ph
A= CH2; R3=1-1 or Me  NJ. /-N EH0A-NH L-1 Ph A= CH2;
R3=11 or Me -H0A-NH Ll Ph A= C112; R3=H or Me 0 H2N
"A. NN0. .0 H0N" H ,Ph A= CH2; R'=H or Me R3 0
H2NJ-NA N0..0 .:HNI'c H Ph A= CH2; R3=H or Me 0 H2N
.")L.N zH0A-NH 1---1 Ph A= CH2; R3=H or Me 0
H2N.,,A.N z"0A-NH H                  Ph A= CH2; R3=H
or Me 0 i H 



Ph A= CH2; R3=H or Me 0 H2N,AN0 H Ph A= CH2; R3=H or
Me  WO 2007/048224PCT/CA2006/001721 Attorney Docket
No. L80003294W0 M1 M2 0 H2N,"-K-N0 LTh Ph A= CH2;
R3=H or Me 0 H2NN0 )1-rc L.-A Ph A= CH2; R3=H or Me 0
H2N,,AN* ,Ph A= CH2; W=H or Me 0 H2N01% . LI Ph A=
CH2; R3=11 or Me 0 H2N ----IL- N0 LI Ph A= CH2; R3=H
or Me 0 H2h1"-R-N0 LI Ph A= CH2; R3=H or Me 0 



H2NAN . LI Ph A= CH2 ; R3=H or Me zH0A- 0
H2h1....--1-N. EH0A. L'1 Ph A= CH2 ; R3=H or Me 0 HNN
0 zH0A.0 Ph A= CH2 ; R3=H or Me 0 H2NN iH0 ANap Ph A=
CH2 ; R3=E or Me 0 H2N,,AN H Ph A= CH2; R3=H or Me 0
H2N,.1.-N H Ph A= CH2; R3=H or Me  WO
20071048224PCT1CA20061001721 o L80003294W0 M1 , M2
H0R3 NJ.N0 /-N  H Ph 



A= CH2; R3=H or Me Ff0R3 "N"..ANN0 -101-0 * H Ph A=
CH2; R3=H or Me N H 0A-IS H Ph A= CH2; R', =H or Me
/N.JLN E H o# Ph A= CH2; R3=H or Me 0 H2NN LA Ph A=
CH2; R3=H or Me 11. 0 H2NAN * LI Ph A= CH2; R3=H or
Me 0 H2N.-' OH H--./' Ph A= CH2; 143, --H or Me 0
H2N/ NOH Ph A= CH2; R3=H or Me R 0 H2N.,".2....0
,gli0I4H2 LI 



Ph A= CH2; R3=H or Me 0 H2Njt, N0 NH2 LA Ph A- CH2;
R3=H or Me 0 H2N,AN411 LI ,Ph A= CH2 ; R'=I1 or Me
EH0A. OR3 H2N* ,J1.14 .:H0A- L'I ,Ph A= CH2 ; R-'=F1
or Me  WO 2007/048224PCT/CA2006/001721 k t No
L80003294W0 M1  , M2 H L0  NJ0 1HA-N H Ph A= CH2 ;
W,=H or Me  H  HA-N H Ph A= CH2 ; R3=H or Me H 0 H
,Ph 



A= CH2; W=H or Me  H 0 H ,Ph A= CH2; R'=H or Me R H
Ph A= CH2; R3=H or Me  H Ph A= CH2; R3=H or Me H 0
NJL(3.0H /N 0 H Ph A= CH2; R3=H or Me EH0N  El /N
x_y____\<OH rH0N 0 H Ph A= CH2; R3=H or Me R3 H 0 /N0
H ,Ph A= CH2; R-1=-H or Me  R3 H 0 N,,,,A0 .NyL,NH2
iH0 H - Ph 



A= CH2; R3=H or Me H 0 2',1 H0Nj.LINH2 H Ph A= CH2;
R3=H or Me  H 0 N H0Nfi----/NH2 H ,Ph A= CH2; W=H or
Me  WO 20071048224PCT/CA2006/001721 nev Docket No.
L80003294W0  Ml   M2 R H 0 /N,f)LN01 H Ph A= CH2;
R3=H or Me  H 9 H Ph A= CH2; R3=H or Me H 0 E-.0 Ph
A= CH2; R3=H or Me  H 0 Ph A= CH2; R3=H or Me H 



N 3 0H H0rsik-'N 1110 H Ph A= CH2; W,=H or Me H
/N2LN0 H N31---/N is H Ph A= CH2; R3=H or Me H N
,..,R3 L' H0N LI ,Ph A= CH2; W=H or Me N0 xNH2 H nR3
LI Ph A= CH2; R-1, =-H or Me H / 0 N )L,NH2 Ph A=
CH2; R.-', =H or Me   H .11___,NH2 ,Ph A= CH2; R'=H
or Me H or H Ph A= CH2; R3=H or Me 



0 H  0 H Ph A= CH2; R3=H or Me  WO
2007/048224PCT/CA2006/001721 Docket No L80003294W0 NH
M2 3 H 0 0A- * Ph A= CH2; R3=1-1 or Me NH 2 R3 H0
,.NNH2 iH0 * Ph A= CH2; R3=H or Me HOR3 ----.
,N"-II,NiirN04 H .zH0Nik---'N H A= CH2 ; R3=H or Me
Fts H 0 N.".11...NH ,.N H 0N H Ph A= CH2 ; R3=H or Me
/N-11.-N0 H ---- Ph A= CH2 ; R3=H or Me )1..._,NH2 



H ---- Ph A= CH2 ; R3=H or Me H9 1H IP ,Ph A= CH2;
Ra-H or Me H 0 H0AN111 Ph A= CH2; R3=H or Me sH0N H
,Ph A= CH2;---H or Me le * iH0N H ,Ph A= CH2; R341 or
Me HOR3 NJ--0H /.N,"N rH0A.N-C 2 H Ph A= CH2; R3=H or
Me H 0 N.".A.0H /. ,, , 0Nil .c112 H Ph A= CH2; R3=H
or Me  WO 2007/048224PCT/CA2006/001721 Attorney
Docket No. L80003294W0 Ml M2 HO =H0N'LcN? 



H Ph A= CH2 ; R3=H or Me H0R3 N0H =HN'AliN 2 H Ph A=
CH2 ; R3=11 or Me ;   H 10 ,Ph A= CH2; Er=H or Me
Hill Ph A= CH2; 12-1, =11 or Me R3 , [I9 -1NN /
--"NThrFI2  H IP F ,Ph A= CH2; R"--H or Me Mi. RN3ly
N0 1--1IP F A= CH2; Ra,Ph =H or Me H0 3 zN,711, NN
5__,NH2 11/0 Ph A= CH2; R3=11 or Me H OR3 ,N,",ANN0NH
LI10 0 Ph A= CH2; R', =H or Me  H .N0 H H? Ph A= CH2;
R3=H or Me H   "N .0 .i.fi____,NH2 H 



Ph A= CH2; 12', =H or Me H0 NJL ITh Ph A= CH2; R3=H
or Me H0R3 NJ.0 /NNH2 Ll Ph A= CH2; It', ="H or Me
WO 2007/048224PCT/CA20061001721 Attorney Docket No.
L80003294W0 M1  M2 H * zH Ph A= CH2; R3=11 or Me H /
0 N* ---H0A- Ph A= CH2; R3=H or Me H 0 Ph dir A= CH2;
R3=H or Me H R3 0 Ph di A= CH2; R3=H or Me H 0 J.0
/NN N 1H0N1)1'011. Llit 



Ph A= CH2 ; 12.-1, =H or Me  H "N 0 0 . Lit Ph A= CH2
; P,:=H or Me  H 0 /N zH0N)1-0is Ph A= CH2; R3=H or
Me 3 H 0 zH0A- N't1-0110 ,Ph A= CH2; R-'=-H or Me H 0
0 A*  H "N 0 0 H 0A- N)L0ip    A= CH2; R3=H or Me  A=
CH2; R3=H or Me  WO 2007/048224PCTICA20061001721
Attorney Docket No. L80003294VV0 Ml M2  H 0Y
.N,..}L-N0 iH * H 0 /N,N0 ,}1 aH . 



'0 A= CH2; R3=H or Me 41  A= CH2; R3=H or Me 0R3  A=
CH2; R3=H or Me EH0 0 H2N,A- 0A-0 IP A= C112; R3=H or
Me 0R3 H2N.,,,AN EH0A-0  A= CH2 ; R3=H or Me 0
H2N,,,IL r0 IP A= CH2 ; R3=H or Me 0 0 R2N,A. N// 0
OR30 / R2N,AN  * a A= at ; R3=11 or Me _N/le   a  A=
CH2 ; R3=H or Me  0 H2N H0A-s 



0 A= .2 ; R3=H or Me 0 H2N,,,AN aH0A-s II A= CH2 ;
R3=H or Me  WO 2007/048224PCT/CA20061001721 003294WO
M1 ..__... , __ M2 3       0 H2N,ANN9  iH 0/  A= CH2;
R3=H or Me R3 0 H2N.,}1,N iH 0 411 A= CH2; R3=H or Me
H 11, :H 110 A= CH2; R3=H or Me  H /    NjLN :H0A-NO
a A= CH2; R3=H or Me  H 0 



aH0, .  A= CH2; R3=H or Me ,,N0 HOR3 iH0A-r4 .'i0 40
A= CH2; R3=H or Me H 0  110 A= CH2; R3=11 or Me H 0
110 is A= CH2; R3=H or Me  H 0 A= CH2; R3=H or Me  H
0 A= CH2; R3=H or Me  WO 2007/048224PCT/CA2006/001721
Attorney Docket No. L80003294W0 M1 M2 N H 411 A= CH2;
R3=H or Me N H * A= CH2; R3=H or Me R H0 /N ri-HA N
CF3 ill A= CH2 ; R3=H or Me H 0 . 



H0A - N111 CF3 . A= CH2 ; R3=H or Me  H 0 ,N H0A NI.
* A= C112; R3=H or Me H 9  N."....x. /.N zH0A- N110
011 A= C112; R3=H or Me HOR3 H0A-N410 . . A= CH2;
R3=H or Me H0 ,N,").lN 1.H0A. NI . A= CH2; R3=H or Me
H 0 ,N,AN0 )1",NH2 IP A= CH2; R3=H or Me     0 H 9 ,N
+L.N 0 NH2 IIP A= CH2; R3=H or Me  WO
2007/048224PCT/CA2006/001721 Attorney Docket No.
L80003294W0 M1 M2 H0 21_,..AN0 NyL,NH2 * A= CH2; R3=H
or Me H 0 /1s1"71LN0 NH2 



01 A= CH2; R3=H or Me * A= CH2; R3=H or Me ,N0
X.._,NH2 110 A= CH2; R3=H or Me H0 ,N,Kr4oNH2 A= CH2;
R341 or Me H 9 )L,NH2  A= CH2; R3=H or Me H 0 N,J1,0H
0410 ,N 0  A= CH2; R3=H or Me H 0 ,NAN0 H040 0  A=
CH2; R3=H or Me H 0 zN ,L,NH2 H A= CH2; 12:7, =H or
Me HOHR3 zt'1k-NN0 NH2 H A= CH2; R"', =H or Me H 0
,NJ. NNH2  H .NNH2  WO 2007/048224PCT/CA2006/001721
0003294WO  M1 , 



M2  A= CH2; R3=H or Me  A= CH2; R3=H or Me H 0 R3 NH2
_ A= CH2; R3=H or Me H /N 0 R3 NH2 - A= CH2; R3=H or
Me H / N 0 NH A= CH2; R3=H or Me H 0 NJ.0 .71Hn,L,NH2
--1_''? NH A= CH2; R3-H or Me H / N . z 0 N NH2 11 0
A N* it A= CH2; R3=1-1 or Me             R3 H 9
,N1/4N ,,.,) rH0A-NNH2 A= CH2; R3=H or Me H 0 /NNH2
.r:H0N 011 



A= CH2; R3=H or Me H / 0 NNH2 EH0N A= CH2; R3=H or Me
HOR3 =H0A- Nr---2 A= CH2; R3=H or Me H OR3 'A-
EH)1___,NH-2 N I gir A= CH2; R3=H or Me  WO
2007/048224PCT/CA2006/00 721 003294W0 M1 , M2 H0R3
N,}1.-0 /.NNH2 A= CH2; R3=H or Me 3 H0 N,)1.0 /.N A=
CH2; R3=H or NH Me H R AL MP' A= CH2; R3=H or Me H
/NN0 AL,,NH2 PS W- A= CH2; R3=H or Me 



H03-..eN /Njt..N :H0A-NH A= CH2; R3=41 or Me , R3
H`-', ,N.,,,-u--NlyN rl"0A-NH A= CH2; R3=H or Me
-"H0A-NH lir A= CH2; R3=11 or Me lit 0A-NH 1, wr A=
CH2; R3=H or Me HR3 ,N,ANo aH0 10 A= CH2; R3=H or Me
H 9 ,r4,, "o 0* A= CH2; R3=H or Me  WO
2007/048224PCT1CA20061001721 3294W0 Ml ...-....._
__.._ __ M2 H  Njt.-0 /N p IPAL 11117 A= CH2; R3=H or
Me H 9 / N.,2L- N0 a H 0* Oa Wri 



A= CH2; R3=H or Me H0R3 /N aH0A-NH Illist iir A= CH2;
R3=H or Me R3 H 9 aH0A-NH ilia 11, A= CH2; R3=H or Me
N ..,",-k-0 /N iH111 ilia IF A= CH2; R3=H or Me nR3 0
a H 0 *is gir A= CH2; R3=H or Me H0 NH2 * A= CH2;
R3=H or Me H 9 NH2 * A= CH2; R3=H or Me H 0 /N31_,NH2
i--- 0 A= CH2; R3=H or Me H 9 N,,../1/4.0 /N3L,NH2
1--- di A= CH2; R3=H or Me  



WO 2007/048224PCT/CA2006/001721 Attorney Docket No.
L80003294W0 Ml M2 H 0 /NN)t-N .:-H0ANNH2 di A= CH2;
R3=H or Me H zH0A-N/110NH2 * A= CH2; R3=H or Me H
x.NNH2 i.H0AN a* lir A= CH2; R3=H or Me H0  .,..,1N
A.0 iH0 iL.../NH2 * * 1 A= CH2; R3=H or Me H 0 NJ-0
HN,(-- w 0  A= CH2; R3=H or Me H 0 Nj,0 HN NH -I( 0
A= CH2; R3=H or Me 3 H N NH2 -----..Ph ,Ph A= CH2;
W=H or Me 



3 H N  NH2 -"Ph Ph A=.CH2; R.', =H or Me H  H/ t ----
Ph Ph A= CH2; R3=H or Me 3 H NH/  N---X-0 --Ph Ph A=
CH2; R3=H or Me  WO 2007/048224PCT/CA20061001721 No.
L80003294W0  MI   , M2      H 3 --Ph , Ph A= CH2; W=H
or Me H IN1-.// 3 ?--Ph Ph A= CH2; R3=11 or Me 



H -, N 3 H --  Ph Ph A= CH2; It1, =H or Me  H 3 0 H
--Ph   ? , Ph A= CH2; R'=11 or Me H . 3 Ph A= CH2;
R3=H or Me 0 H .,... N 3 Ph A= CH2; R3=H or Me H Ph
A= CH2; R3=H or Me  H 3 N ? Ph A= CH2; R3=H or Me H 3
H iLz ? Ph A= CH2; W,=H or Me  



H ,- N Ph R3 0 H ? Ph A= CH2; R3=H or Me  WO
2007/048224PCT/CA2006/001721 . L80003294W0    M1   M2
H ,..N   H N....\( 0 ? , Ph A= CH2; lt=11 or Me H  H
3 Ph A= W2; R3=1-I or Me 



H ---c( 0 H __,N  3 . clh A= CH2; R =H or Me H N  3
Th A= CH2; R =H or Me 1104  H a 3 OH a ,Ph A= CH2;
=1-1 or Me --Ph It H R3 0 ii 'H ? Ph A= CH2; R3=H or
Me  OH ---Ph  H  3 --Ph Ph A= CH2; W,=H or Me .- H 



N 0 R3 Ph A= CH2; R3=H or Me --Ph  H  3 Ph _0 ,Ph A=
CH2; W=H or Me  H N --Ph Ph A= CH2; R3=H or Me _1(Ph
0  WO 2007/048224PCT/CA2006/00 721 k t No.
L80003294W0     Ml   M2 H N   3 0 ? A= CH2; 12."=H or
Me H 7 N  0 R3 



. A= CH2; R =H or Me   H  8'o ,Ph A= CH2; R'=H or Me
?"-Ph R3 0 H P a8 No Ph A= CH2; R', =H or Me  H   3
?"-Ph , Ph A= CH2; Ra=H or Me  H 3 H di N-c ---Ph Ph
A= CH2; R3=H or Me    H 3 oA-N)L0   0 Ra H 



z0A-. A N0     A= CH2; R3=H or Me   A= CH2; R3=H or
Me    .-- H N 3 oA)L 'No-   0 3 0 H AN A0     / ) ,Ph
A= CH2; 12."-H or Me   / Ph) A= CH2; R3=H or Me  WO
20071048224PCT1CA20061001721 0003294W0   Ml 



...._ ,_, M2   H 3 0 ANH  H 3 0 A- NA NH /   A= CH2;
R3=H or Me    A= CH2; R3=H or Me   H -- N 0 oAN 3
N---  H 3 N--- /   A= CH2; R3=H or Me    A= CH2; R3=H
or Me  H  3 



A-NN / . H  3 lik   A= CH2; R3=H or Me    A= CH2;
R3=H or Me   H    H 3 _    A= CH2; R3=H or Me    A=
CH2; R3=H or Me   H 3 0 NH2 H A  3 0 - NH2 



A= CH2; R3=H or Me    A= CH2; R3=H or Me   WO
2007/048224PCT/CA2006/001721 Attorney Docket No.
L80003294W0 TABLE 3 M1 -B - BG - B1- M2 Formula 1B
10B and B are CrG6 alkyl Note: In M1 and M2, the
stereochemistry at the connecting carbon is (S) M1 M2
0 H2N".....AN i......_H A= AX. r r ,-,--N-, 3 1Th PhD
CH2 0 -.... A= Afi--r-r 0,--,-N,..., 3 LA Ph CH2 0
H2N,.A N H A= CH2 A- NH 



L1 Ph or C=0 0 H2N,A.N."ff, -.\ H A= CH2 0A'NH LI Ph
or C=0 0 H2N.,..AN A= N2Q CH2- 0 H2N,A -N A= 0 )1-CF3
0* CH2  WO 2007/048224PCT/CA2006/001721 Docket No.
L80003294W0 M1 M2 0 112N,.A.0 0A-N)LCF3 Op A= CH2 0
H2N 'iH A= 0   fi-CF3 S. CH2 0 H2NN A= 0 



kTh Ph CH2 0 H2N.,),0 LA Ph A= CH2 0 H2NJNlN7 z N ?
A= CH2 0 H2N-y)t-N-Thr A= ON CH2 0 H2N,A. : A= , 2 0
Li Awk, * CH2 0 H2NA,, , A= , 2 0 k-, AN AN CH2     0
H2N.y.A.N.-..,,N7 'iH A= 60 A.N.k. NJ CH2      0
H2N,A.N.-*N7 iH A= 00 



A.N__Icx N CH2 0_ H2N . A= 0 OW CH2 0 H2N'AN--y A=
)\-.. CH2  WO 2007/048224PCT/CA20061001721 Attorney
Docket No. L80003294W0 MI M2   H 0 N&N1YN2O
aH0A-Nfi-CF3 Ll Ph A= CH2 H 0 5H A= 0)LCF3 L-1 Ph CH2
0 H2NANiN2O A= LA" Ph CH2 0 H2N",-11-N A= 



0 Ph CH2 0' H2N.,...AN H A= 0 0,ILCF3 IP CH2 0 H2N0
0A-N)LCF3 IP A= C112 0 H2N........A.N.Thr .....,H A=
q 0A.NY-CF3  CH2 0 H2N,A,N.Thr 5..N. H A= 0 )1-
0A.NCF3 IP CH2 0 :z.,...H A-= 0A-NH 0 10 CH2 0 H A=
0A-NH 



0 4IP CH2 0 H2N...,....AN 0 * Ll Ph A= CH2 0
H2N.".....AN 5H 0 0 Ph A= CH2  WO
2007/048224PCT/CA2006/001721 L80003294W0 M1 ...._._
M2   H 0 N .j. /.N 1-H A= CH2 NQ 0A- NH Ph or C=0 H
iH A= CH2 A-NH Ph or C=-0   0 =H A= H2NNNQoo - N\ 



H Ph CH2 0 H2N,.....A-N  H A= .0 At" n- N \ H Ph CH2
0 H2N,AN,-,ir -H0-NH LI Ph A= CH2 or C=0 0 H2N "it. N
iH A= CH2 A- NH LI Ph or CCI 0 H2N,AN A= 0 LI Ph CH2
0 H2N N A= 0 LA Ph CH2 0 



H2N 21,N ;H A= 0 Ail-rr H Ph CH2 0 H2N A= 0 H Ph CH2
WO 2007/048224PCT/CA2006/001721 Attorney Docket No.
L80003294W0 M1  M2 0 H2N Ll Ph A= CH2  1110 0
H2N...}-. . Ll Ph A= CH2 0 H2NN7O L1 Ph A= CH2  0
H2N,A, .N 0 



Ll Ph A= C112 H2N0  . = * 0 Ph A= CH2 0 H2N,,II. -: *
r)A- N L1 Ph A= CH2 0 H2N,AN .7.H0 0 A-* Ph A= CH2 0
H2N,A.N.Thr. i.H0 A-* Ph A= CH2 0 H2NNcNR0 A= 0A-N Ll
Ph CT-I2  0 H2N 0N L'I Ph 



A= CH2 H 0 ,N,}lN 0 H Ph A= CH2  H 0 "IsLAN0 H Ph A=
CH2  WO 2007/048224PCT/CA2006/001721 rnev Docket No.
L80003294W0 Ml M2 H0 "Isl,".11.N Ph A= CH2 IP  H 0
,N,,,AN \--1 Ph A= CH2 0 H2NJNL(NcOO, L.1 Ph A=.--
CH2 0 R-AJ. N 1 M Ph A= CH2 0 H2N....(AN iH A= OH
AN"----../' 



LI Ph CH2 or C=0 0 H2NLN1N2oH 0- "---7---/ 3LTh
Ph A= CH2 or C=0 0 - H2N,AN iH     0NH2 A-N Ll Ph A=
CH2 0 H2isLAN EH 0 - NH2 A-N Ll Ph A= CH2 0 H2N,AN 10
A_ 'LI Ph A=- CH2 aH0     0 H2N,AN-Thr iH0 A- Ll Ph
A= CH2 H 0 LTh Ph A= CH2 H 0 L-1 Ph 



A= CH2  WO 2007/048224PCT/CA20061001721 Attorney
Docket No. L80003294W0 M1  M2 H 0 LTh Ph A= CH2  H 0
1Th Ph A= CH2 24 0H H Ph A= CH2   H Ph A= CH2 H 0
,N....:ANThr 0 0 H Ph A= CH2 OH H 0 /N",")-.N.-...,i.
0 0 H Ph A= CH2 ,NHHN H Ph 



A= CH2 0A.N051,cmi2 H  .3t,,,NH2 H - Ph A= CH2 H 0
/N,AN iH NH2 0 Ph A= CH2  H 0 .,N.y....11,N NH2 iH0
Ph A= CH2 H 0 zH 0A. N H Ph A= CH2  H 0 iH 0A.N H Ph
A= CH2  WO 2007/048224PCT/CA2006/001721 Attorney
Docket No. L80003294W0 M1 M2  H 0 ,NLANThr. 1H 0A-
iLCIF12 H Ph 



A= CH2  H 2 7N.y.--ThThr =H 0A-N)1111H2 H Ph A= CH2
H0 eNji-N =H H Ll Ph A= CH2 0N.SL--/N1 IP H 0 flt
j(NThr 011 Ll Ph A= CH2 N 0NH 2 Ll Ph A= CH2 ,h1,,AN
0 ,11--r-/NH2 LI Ph A= CH2 H 0 NN H 0NH 2 0 Ph A= CH2
H 0 "LAN =H NH2 0N A= CH2 



H 0 ,NNRO H N--{ 0 H Ph A= CH2 H 0 ,N,JCN 0H N--( 0 H
Ph A= CH2  H 0 ,N,ANThi. H0 0NH2 A N H * Ph A= CH2
NH2- H 0 ,N,AN .-=H0 AN Ph * A= CH2  WO
2007/048224PCT/CA2006/001721 Attorney Docket No.
1_80003294W0 M1   M2  0 H Ph A= CH2 H #H 



9 H Ph A= CH2  H 0 ,NjlN 5:H 0         3.1.,_,NH2
0.N, LI ----- Ph A= CFI2  H . N 0 AL,,,NH2 LI --- Ph
A= CH2 H0 .N,AN-Thr iH 0A.N110 Ll Ph A= CH2  H0
.N.J1.NThr itH0A. Ph A= CH2 .  H 0 ,,,N,21-Ntim * A N
H Ph A= CH2 zH0  H 0 N.,,,,,it, -, N zH0A.N H Ph A=
CH2 * 



H 0 ,N.J1.-Nmr. iH 0H )1"N 0A-NC 2 LTh Ph A= CH2 H 0
/I sN LA :. 0H )" N H0A.N-C *2 LI Ph A= CH2 H0 "N 0H
N 0A.r7 A= CH2  H .N z 0 H0 0 Ph A= CH2 H N  WO
2007/048224PCT/CA2006/001721 Attorney Docket No.
L80003294W0 M1 M2 N :H A= 0H ,L,N---. 0N,
L-1Ph 10 CH2 or CO 



N A= H )Ld,N-- LI 4P Ph CH2 or C=0  H 0 zN,AN......Ti
fi___,NH2 LA * Ph A= CH2  N11,5,,r  ,N NH2 L1 - IP Pn
A= CH2 H 9 ,N,ALN NH2 LI *        Ph A= CH2 H 9
"N,A.N NH2 LI PPh A= CH2  31."_,NH2 - N A= CH2
,N.,"A.N.---.y aH  NH2 0 N ' Ph A= CH2 EH 0 tThPh' A=
CH2  0 



LI, Ph A= CH2 H 0 , - o1111 0A-N H Ph A= CH2 H 0
"Nsk,rNThr H0 di A.N H Ph A= CH2  WO
2007/048224PCT/CA2006/001721 rnev Docket No
L80003294W0  M1  M2 H 0  INI,A  /N iH A Ph* A= CH2
NH2  H 0 /isLAN 0 LI Ph di A= CH2 H i 0 H 0A.N3L0 



Ph A= CH2 110 H 0 i 0X0 Lt" Ph A= CH2 ,N 1 H 0
0A.N3LO Ph A= CH2 * zi?LAN H 0 0A- N3L0 Ph A= CH2 = H
0 A 110 /W.)11,1 iH0 0   41     A= CH2   A= CH2 N   



0 * N 0 0 AIP    .    40 A= CH2    A= CH2     0 H2N,K
E 0A-0 110 0 E 0A-0 1110  WO
2007/048224PCT/CA20061001721 Attorney Docket No.
L80003294W0 M1  M2 A= CH2  A= CH2 0 H2N,,,,11-14.Thr.
iH0 



A= AID 110 CH2     0 H2N.,--11--w---y iH 0A.0 101 A=
CH2 0 H2N,..A N A=  0 / //. H2N 0 Ar= 0 / /  CH2 or
C---0        CH2 or C=0      0 H2NJNlNR A= 0A-s 411
CH2  0 H2N.,}1, iH A= 0A-s le CH2 



0 H2N,A.N EH A= 0 0 411 CH2  0 H2NN ,AE H A= 0 Ci I.
CH2 H  "...N.,""...." =Fl 411 " 0AN0  H 0 __NJ_ H0 2
A-N '0       WO 2007/048224PCT/CA2006/001721 t No
LB0003294W0   Ml M2   A= C112 



At----- CH2  H NN 0 EH 0 0A-4 '0 . A= CH2  H __NI0 H
le 0A  A= CH2 H 0  . * A= CH2 H  NJ( 0 . * A= CH2  H
0 A= CH2 H 0 A= CH2  H ?N 0  0 0 0A-N110)1-.._ N H *
A= CH2 ,NNH,.....A0 iH 



0 0 A N * N H 4 A= CH2 H 0 i ,N 0 0A N110 CF3 . A=
CH2 H 0 /N.--,ir iH0 AN 11 Jr CF3 * A= CH2  WO
2007/048224PCT/CA2006/001721  M1 M2  .=H 0 A- N * *
A= CH2 :H0 A N * * A= CH2 H /N  * A= CH2 0 A N .  /H
.t. N N,} 



* A= CH2 H 0 "L,NH2 * A= CH2 Hit 'N---- -N 5NH2 * A=
CH2  H 'N 0         0 0AN * A= CH2  H 0 /N,A. r 0 H2
0A-N 011 A= CH2 /NI ,,AN 0 * A= CH2 N K_,NH2 * A= CH2
WO 2007/048224PCT/CA2006/001721 M1 M2 H 0  )1,,,NH2
H110 A= CH2 H  "L,NH2 H. A= CH2 



H  ,,,N0H 0 * A= CH2 H  "1,11--NThr * 9,1,10 0 * A=
CH2 f 10 0A-N H A= CH2 H  EH 0AN H A= CH2 EH 0' 0N *
A= CH2  ,N,ANThr 0 * * A= CH2 H 0 N}l., /.N EH IR 0
)1......,NH2 N : a - IIP * A= CH2 H 0 ,N,":".AN 



EH NH2 * * A= CH2 N ..-. : 0 a31, J1112 A= CH2
,NN".A.0 fi_...../ NH2 A= CH2  WO
2007/048224PCT/CA2006/001721 Attorney Docket No.
L80003294W0 Ml   M2  N.."...g. /.N iH A= CH2 NR NH
10 or C=0  N.,..}. /.N iHNH               * A= CH2 or
Cti:0 H N / A= CH2 NH2 - H N /  NH2 'N 



/L- A= CH2 H0 'NjLNThr EH 0 A= CH2 N2 11P (3NH H 0
N"A0 iH,L,NI-12 N 10 A= CH2 H 0 /N.",..AN---.11.. iH
0N A= CH2 NH2 * 111 H011 'NINC -NThr H
131_,,NH 0Na2 IP ill A= CH2 H 0 /N,...11-N aH 0 A=
CH2 0 4 NH2 H 0 ,Njt.N H  0 N di A= CH2 



WO 2007/048224PCT/CA2006/001721 tomey Docket No
L80003294W0 M1   M2 H 0 N0 NH A= CH2  H N 0 H 0
,L,NH2 NH A= CH2 .N A-N40,NH2 A= CH2 . N . a  0A NNH2
A= CH2 .N NH2 0ANa 1 * A= CH2  / N - iNFI2 A= CH2 H 0
..rt---Ai.NH 0A.NCL NH2 th, 



ir A= C112  H / 0 .N 0 NH2 illa 'Mr A= CH2 H 0 . N A=
CH2 )1...._, 0 NH2 H 0 A= CH2   WO
2007/048224PCT/CA2006/001721  M1  __ .._______ M2   H
0 .N H 0 0A-NK,NH2 Ill itir A= CH2 H 9 NN /  ,2c 1H 0
0A.Ny___,NH2 litt W A= CH2 



/N.,.ANThr EH A= CH2 0A-NH or C=0  ALA .iH A= 0A-NH
---)\-- CH2 or C=0  H 0 H0A-NH 1Pat we A--= CH2 or C0
H 0 -H0A-NH Pat wr A= CH2 or C=0 H 7N 0 N 0 A= CH2 P
N H 0 0 0A-N)1-0IP A= CH2 H 0 111 Wr A= CH2  H 9
/N,,."-N 0 



1110 ILE lar A= CH2  WO 2007/048224PCT/CA2006/001721
Attorney Docket No. L80003294W0 M1 M2 H /.N iH A.=
CH2 A-NH fa IF or C=0 H zH A= CH2 0A-NH It 11/ or C=0
H 0 i /NJNcN2O AP 4i air A= CH2  H 0 ,NyANThr iHo 0
A* 1 w A= CH2 /N        )1NH2 0A-N1 * A= CH2
/N.,:,...KN Thr.. NH  



4 A= CH2 H 0 N H AN, 7-- 011 A= CH2 0 )1..._,NH2 H 0
iH 0A.N._ . A= CH2 , /N..,.....KN.Thi. 5.H0 N * NH2
* A= CH2 N,A : 0A- N11NH2       * A= CH2  WO
2007/048224PCT/CA2006/001721 Docket No. 1_80003294M
M1     ,  M2    i H AN A= CH2 SP lir 



i  A= CH2  NH2 at 11,  H 0  S A= CH2 "HN1NH 0  H 0
. A= CH2 HN NH 1 0  --- H  Ph A= CH2  NH2--Ph   H
N(NO A= CH2 NH2 'Ph Ph 



H  Ph A= CH2  NH2 'Ph   H _  A= CH2 NH2 'Ph Ph  H
Ph A= CH2  H 'Ph /  H    Ph A= CH2  H 'Ph /  WO
2007/048224PCT/CA20061001721  Ml M2 H ...,..N
111.....r..y :. "Ph Ph 



A= CH2 H ,,N  Ly--.-/ "Ph Ph A= CH2 H ...."N      H
y_____/N----../"Ph Ph A= CH2 H ..".61 H 'Ph Ph A= CH2
H Ph A= CH2 H H X."...,,1"0/ N ? Ph A= CH2 H H/ c/3
Ph A= CH2 H c/S Ph A= CH2 H      H il____,N-..,../"Ph
c) Ph A= CH2 H H N......./"Ph . Ph 



A== CH2  WO 2007/048224PCT/CA2006/001721  M1      M2
H ..."N Ph A= CH2     H HN."..../ -1(  0 H ,,N
HNity 0 Ph A= C112 H  Ph A= CH2 H  H "N   p Ph A= CH2
H Ph A= CH2 



OH "Ph   H   OH 'Ph Ph A= CH2  H Ph A= CH2 'Ph  H
,,..N   NQLo ?'Ph Ph A= CH2 H "..N  ?t        Ph A=
CH2 --cc     0 -----Ph  H   Ph ;0 ?----Ph        Ph
A= CH2  WO 20071048224PCT/CA2006/001721 Attorney
Docket No. 1_80003294W0  



M1       M2 H   --- N Ph A= CH2   H ."..N    Ph A=
CH2  H  Ph A= CH2  N- p, 1d \ 0 ----Ph  H   H N R/
,--cib 'Ph Ph 



A= CH2 H   ? Ph A= CH2  H . e0 Ph H   ----- H 0 16
?----Ph Ph A= CH2   H A= CH2  0   H  0            A=
CH2  



H A=. CH2 -. Ph 0  ...-- H N z 0A_            Ph A=
CH2  WO 2007/048224PCT/CA20061001721 Attorney Docket
No. L80003294W0 M1 M2 0 H --- N A= 0 )1NNH CH2 H N A=
0 ANH CH2 



H A= CH2 H LI A= CH2 H ill A= CH2 H --- N A= CH2 H A=
CH2 H --. N A= CH2 H -NH2 A= CH2 0 H -NH2 A= CH2-  WO
200'7/048224PCT/CA2006/001721 Attorney Docket No.
L80003294W0 Table 4 Ml- B- BG - Bl- M2 5 Formula 1B 0
NAY'0 BG isj)r 00 10B and B1 are C1-C6 alkyl Note: In
M1 and M2, the stereochemistry at the connecting
carbon is (S) Ml M2 0 H N 



A= 0 0A-N)LCF3 LA Ph} CH2 0 H H2NANNRO A= GA-N)LCF3
LI Ph CH2 0 H2N2k icy "...H A= CH2 0A-NH L-1 Ph or
C=0 0 H2Nji--N C...H A= CH2 Ni? 0A-NH LI Ph or C=0 0
H2N.yAN----y EH A= NQO 031-CF3 OCIP CH2 0 H2NLJE-N EH
A= 0 



11-- 0A-NCF3 a CH2  WO 20071048224PCT/CA2006/001721
M1 - - --- M2 0 H2N .N0 iH0A-NSLCF3 alp A= CH2 0
H2N,-11, -N0 X. -:H0A-NCF3 01 A= CH2 0 H2N,AN A= 0 LI
Ph CH2 0 H2N JI.N0 LA Ph A= CH2 0 H2NN A= ON * CH2 0
H2N,,AN A= 0A,k", IV'. 



* CH2 0' H2N,A N.---)1, A= N7 0 A 9 isr\ * CH2 0 H2N
sr), N c, H A= 2 0 A9 WN CH2 0 H2N...tANThiN2 iH A=
09 A. Nic N NJ CH2 0 H2N,AN2 ?0  ..H0 Awic. N. N A=
CH2 0 A= 011. CH2 0 A= ** CH2  



WO 2007/048224PCT/CA2006/001721 rnev Docket No.
L80003294W0 M1 M2   H0 .....NJNcNR A= 0 0)1.-- CF3 LI
Ph CH2 H 0 ,...NN1IQO A= 0iLCF3 Ll Ph CH2 0 H2N . z
A= X-.. LA.-ph CH2 0 0 A= LI Ph CH2 0 H2N.....K11--N0
)1- HCF3 * A= CH2 0 H2N,A- N :',...H A= 0 



A- N31-- CF3 CH2       0 H2NNQ A= z..",..If 9 0A.
N..}L CF3  CH2 0 HoN,A. ..N H A= 0 X 0A - NCF3 * CH2
0 H2NJtlyNI .....,H A= 0A-NH 0 * CH2 0 H2NNIN "---.H
A= 0A-NH 0  CH2 0 H2N....".XN0 zH0A. Ne11-0 LTh Ph A=
CH2 0 H2N,"...K. 0 



IP LI Ph A= CH2  WO 2007/048224PCT/CA2006/001721 M1
M2    H -H A= CH2 0A-NH iTh Ph Or C=0 H "
/N,..A.N.Thi.. -H A= CH2 0A-NH LI Ph or C=0 0
H2N.ANThi.M1,1 iH A= 0 CH2  Q. .9 .NS \ L1 Ph 0
H2N,..-1, i A= N0, .0 'S* 0'N  



LI Ph CH2   0 zH A=-- CH2 0A-NH Ll Ph or CC)   0 z'I
A= CH2 0A-NH LI Ph or C=0 0 H2N.,,.....A N-Thi, A=
CH2 9 LI Ph 0 H2N,A. .N A= 0 Ll Ph CH2 0 H2N,A. A= 0
CH2 0 )L0F3 Ll Ph 0 H2N,AN 71H A= 



0 0,N)LOF3 tTh Ph CH2  WO
2007/048224PCT/CA2006/001721 Attorney Docket No.
L80003294W0 M1  M2 0 H N         0 0A-N LI Ph A= CH2
* 0 H2N 0A-110 LI Ph A= CL 0 H2NJN20 LI Ph A= CH2  0
H2N,)k 0 LI Ph A= CH2 0 H2N,ANThr it A. LI Ph A= CH2
EH0 



0 H2N"A.N.Thr iH ill 0A. LI Ph A= CH2 0 H2NLJYNRO E
H.* Ph A= CH2 0 H2NylN 5.H0 A.ilp Ph A= CH2 0
H2NANiN7O zH0A-N LI Ph A= CH2      0 H2N,",A-N-Thr iH
A= 0A.N Ll Ph CH2  H 0 /N 0 Lt Ph A= CH2   H 0 /N0
Fl031-011110 H Ph 



A= CH2  WO 2007/048224PCT/C A2006/0 01721 No.
L80003294W0 Ml  , M2 iH0 0 A.110 H Ph A= CH2 ,Q zH 0
0 A.N* H Ph A= CH2 0 H2N,..it.Nry aH 0A.N Ll Ph A=
CH2 110 0 H2N,...A.N....11, EH 0 A.N* Ll Ph A= CH2 0
H2N,yAN A= H Ph CH2 or C=0 OH 0 



H2N,11--N A= OH H Ph CH2 or C=0 0 H2N,AN 0NH2 "...._,
H Ph A= CH2 0 H2N,fl--N 0 NH2 H Ph A= CH2 0
H2NJNiyNQO EH0.N LA Ph A= CH2 110 0 H2N.,....KN iH
0111 0 H Ph A= CH2 /NJI.N.---..T. zH        0 0A.N LA
Ph A= CH2 H2 N .J. i 0 



NH2 0A-N Ll Ph A= CH2  WO
2007/048224PCT/CA2006/001721 Attorney Docket No
L80003294W0 Ml M2 H 0 /NNN2o LI Ph A= CH2  LI Ph A=
CH2 H 0 L-1 Ph A= CH2 H 0 Ll Ph A= CH2  H 0 N,...A. /
- N iH fi.......y..1 -1 Ph A= CH2 H' iH
A......_/Th(OH 0 AN Ll Ph A= CH2 H 0 ...N Ph A= CH2 



H 0 N 0 0-1 Ph A= CH2 H 0 0 NH2 Ph A= CH2 iH0 H 0 N,
/.71L NNH2 ..:H0 Ph A= CH2 H 0 LTh Ph A= CH2 H 0 Ll
Ph A= CH2  WO 2007/048224PCT/CA2006/001721 M1 M2  NH2
Ph A= CH2  NH2 Ph A= CH2 ,N1-1,1N-Thr. ? j is H Ph A=
CH2 H 9 



H Ph A= CH2 H  ,N.,}-.N 0NH2 ).--/----' H Ph A= CH2 H
9 / N1,24.N 0NH2 H Ph A= CH2 ,N,AN.Thi.. NH2 H * Ph
A= CH2 /NN,LLN 0 H 10 Ph A= CH2  0 Ll Ph A= CH2
/N"_,AN 0H 0 LI Ph A= CH2 /11/21,11-N H0 z NH2 A.N L1
* Az= CH2 .N-L. J aH0 



NH2 A N H Ph A= CH2  WO 2007/048224PC1E/CA2006/001721
M1 M2 H 0 .,,N"..a.N0H0 Ls Ph A= CH2 H 0 "ii,il N0H10
LI Ph A= CH2 /  0 LTh ------ Ph A= CH2  .. N H NH2 0
Ll ----- Ph A= CH2  zH0 A-* Ph A= CH2 NJ. z. , 0 A-*
Ph A= CH2 H 



i 0 * H0A N \Th Ph A= CH2 H 0 ,NAN7O0 ---.N0A. Ll Ph
A= CH2 ,-.N  H 0H 31"N 0 -1 Ph A= CH2
/N,AN----",ff,0H , LTh Ph A= CH2  H N  0H \Th Ph A=
CH2 H ..,N,--11-- 0H Ll Ph- A= CH2  WO
2007/048224PCT/CA2006/001721 Attorney Docket No.
L80003294W0  



M1 M2 / N A= :. 3L,N- kTh* Ph CH2 or C=0 0 A= 410 Ph
CH2 or C=0  H .N 0 3L7_,NH2 11# Ph A= CH2 H 0
,,N,AN.Thr 7L,NH2 H * Ph A= CH2 H . z 9 N0 H0_N
)1,141-12 LIPh 40 A= CH2 H 0 ,N0 )1NH2 t--,ph IP A=
CH2 H ? HN Ph A= CH2  H 9 2N.Thi. 



0Nii H\ -N Ph A.= CH2 H 0 LThPh1 A= CH2  H 0 ,N . 0
)1_,NH2 LI, Ph A= CH2 H 5- H ill 0A- H Ph A= CH2 H  N
zH * 0A- H Ph A= CH2  WO 2007/048224PCT/CA2006/001721
Attorney Docket No. L80003294W M1 M2 H0 Ph * A= CH2 H
0 Ph * A= CH2 H9 ,N-7.."--N----..,ir EH 0 



0A-N)L0* LI Ph A= CH2  H 0 it'L,K a 0 0f?ILC/* Llte
Ph A= CH2 H 0  Njk. .. 0 0110  Ph A= CH2  H 0 /IV 0
0A. rt--0* Ph A= CH2 H 0 ,N,AN 0 * /tsljN -H 0 011  .
41fr  A= CH2  A= CH2/ H 0 /.N  40 0 * 



H 0  0A * .0      . A= CH2   A= CH2    0 H2N s   4?
0A-0 0 0 i kri? 0A-0 *    WO
2007/048224PCT/CA2006/001721 Ml M2 A= CH2 A= CH2 H 0
,"N"}LN 1H 0 0A-j'o . A= CH2 H0 



...., N H0 . ANO '> . A= CH2  IsLA ,N zH 0 0A.N3L,NH2
Pp A= CH2 . N zH 0A.N)L,NH2 Pp A= CH2 H 0 ,Nji-N EH
0A-N3L,NH2 A= CH2 H 0 /NN iH 0 0A.N3L,NH2 A= CH2 H 0
jl /N .N 1H0 0 A.N*31_,, N H  A= CH2  H 0 N."..A. / N
zE10 0 A_N*31_,_ N 



H 0 A= CH2 H 0 N,".n. -.N iH0 A_N * CF3  A= CH2 H
,N"rA.NThr 1H0 AN *0F3 0 A= CH2  WO
2007/048224PCT/CA2006/001721     M1  rntui Pity
uuunet NO. LOWOSZU4IN0 M2 H 0 H 0A. A= CH2 o 5 * H 0
,N,,AN rHo AN A= CH2 5 1. N  



0A-H 101 /N 'H0 A.N 1. 10    0 0 40 ,N,"AN0 )1,,NH2 H
0 A .N     A= CH2   A= CH2 190  WO
2007/048224PCT/CA2006/001721 M1 M2  ,NJNccONH 2 A=
CH2  NH2 A= CH2 "N 0 H 0 * 0      A= CH2 Al "--11- N
H 0 * 0    * A= CH2 



/N 0 NH2 H A= CH2 /N,AN 0 NH2 H A= CH2 /H0 NjNl EH 0
16 * A= CH2 H  N 0  * A= CH2 iH NH2 * * A= CH2 H NH2
*     0 A= CH2 H  A= CH2 H  A= CH2    WO
2007/048224PC T/CA2006/001721   Ml nt?l/I I IGy
s-rut,nvi nil/. LOVVU3CV4VVU M2 



H ,N 0 0 3.1.,"NH2 -I_ NH . A= CH2  H 0 "N yl___"NH2
---t "7 NH * A= CH2 . N H0 A-N* NH2 10 A= CH2 NJ. 0AN
NH2 . A= CH2 H N 0 H 0 0A .111 .1 * A= CH2 H 0 iH NH2
0A.N 4 A= CH2 H i 0  I lir A= CH2 



H 0 0A.N.,L,NH2 A= CH2 H 0 C A= CH2  H 0 A= CH2
WO 2007/048224PCT/CA20061001721 Attorney Docket No L
0 032 4W0   M1  M2    at Wr A= CH2   (LNH2 Par tir A=
CH2  H 0 :H A-= 0A-NH             LA-- CH2 or C=0  H
0 N 



zH A= 0A-NH             LA-- CH2 or C=0   'El0A-NH It
111-tir A= CH2 or C=0  /N,..AN :H0A-NH PS TIS A= CH2
or C=0 H /N 0 0 AN * 0 A= CH2  H  ,N,ANThr iH 0
0A.NId A= CH2  H .N 0 0 0A-N'31-0 PS     itur A= CH2-
H . N 0 0 0 A-0 # pat te A= CH2    WO
2007/048224PCT/CA20061001721  



M1    M2   .N H 0 0 * * * A= C112  H /Psi i 0  0 IIP
* * A= CH2 H ..N  0 0 fi--../"--/ .H  HKnj HN1''' ' 0
* A= CH2 H ,N = 0 H 0 0A.N fl----Z---/H H HNINH 



0 * A= CH2  H N   NH2 a --Ph Ph A= CH2 H ,,N   Ph
NH2 c)-- Ph A= CH2 ,  H    NH2 --Ph c_i Ph A= CH2 H
NH2 a 'Ph Ph A= CH2' H   H/ N---/----0 ?------ Ph 



-Ph A= CH2 H   H/ c")Ph -Ph A= CH2  WO
2007/048224PCT/CA2006/001721 Ml M2 H  ph....."-/
----Ph Ph A= CH2 H A : ?----Ph Ph A=-- CH2 H
N---.7---Ph ?----Ph Ph A= CH2 H  N---/---Ph ---- Ph
Ph A=-- CH2  tNRLo H N Ph A= CH2 H H/ c) Ph A= CH2 H
N 



H N (1 Ph A=. CH2 H N c) Ph A= CH2 0 H Ph A= CH2 H NH
Ph A= CH2   WO 2007/048224PCT/CA2006/001721 M1   M2
H NANkyN( L/ H NH,/ 0 Ph A= CH2 H  2- A= CH2 14H ""/N
N--ic 0 H Ph A= CH2 H. H 



..."N  Ph A= CH2  H Ph A= CH2  OH 'Ph  H ? Ph A= CH2
OH 1 ---- Ph H Ph A= CH2 a0 "Ph H Ph A= CH2 I0 'Ph H
Ph A= CH2 Ph -"Ph H         Ph A= CH2 Ph "Ph      WO
20071048224PCT/CA2006/001721   



-M1  M2 H    Ph A= CH2 H Ph A= CH2  H  H N-e-/ a cro
--Ph Ph A= CH2 H ."N ,6'o --Ph Ph A= CH2 H    H . :
e0 ----Ph Ph A= CH2 H H * "acro 'Ph Ph A= CH2   H A=
-AN0 



H A= 0A,NJL0 /     CH2   CH2   H N A= A-N0 H ,,,N A=
0 0A- wiL-0     'Pt?I CH2   / Ph) CH2  WO
2007/048224PCT/CA2006/001721 Ml M2 H A= 0 A NH CH2 



H ,....N A= 0 A NH CH2 H A= CH2 H A= CH2 H cjN ill A=
CH2 H i N A= CH2 A= )JNIyQO - CH2 H A= - CH2 H A= CH2
-NH2 H A= CH2  WO 2007/048224PCT/CA2006/001721
Attorney Docket No. L80003294W0 TABLE 5 M -BG-M2
5Formula 1A M1 M2 R3 0 



H2Nji.N H0                      Ph A is C=0; R3=H or
Me 0R3 H2NNc R4 0N LI                   Ph A is C=0;
R3=H or Me 0 H N AR4 0--N Oil A is C=0; R3=1I or Me
oR3-? . H2N"}.N NR4 EH0INE 010 A is C=0; R3=H or Me 0
H2NANKNc EH0AN ISO 0 H2N,AN H Op  WO
2007/048224PCT/CA2006/001721  WO
2007/048224PCT/CA20061001721   Ml  no-. I 1...7
1...wwL nu 1.-OUULL/W-INIfti M2  R3 ,N1 H0A-NY Ph 



A is 0=0; R3=14 or Me   N",-Ll ,_N H0A_N-R4 Ph A is
C=0; R3=H or Me  H 0 . N R4 0A-N- Ph A is C=0; R3=H
or Me LI  H 0 . N R4 H0A-N- Ph A is C=0; R3=H or Me
H 0 /N 0 Ph A is C=0; R3=H or Me   H /N 0 .,, Ph A is
C=0; R3=H or Me  r,R3 H1/4, ,N,AN R4 zH0AR-  H 0 ,NN
zH0    



41 A is 0=0; R3=H or Me  A is C=0; R3=H or Me   H N
R3 0 H 0 A is C=0; R3=11 or Me H0R3  Njl z.N zH0A.N
R4 A is 0=0; R3=H or Me  WO
20071048224PCT/CA2006/001721 Attorney Docket No.
L80003294W0 M1  M2 /N  aH A is 0=0; R3=H or Me
,INXNR z_HA N R4 A is C=0; R3=H or Me H 0 N"}l -N
=H0A-NR4 * A is 0=0; R3=H or Me  H 9 ,N".R.N aHo 



1110 A is C=0; R3=H or Me H aH0A- * A is C4); R3=H or
Me  LH0A N R4 0 A is 0-0; R3=11 or Me H 0 iH0A.w 4 AP
A is 0=0; R3=H or Me / H 9 N iH0-NR4 IP A is 0=0;
R3=11 or Me zittAN z.H0A.N- R4 2--- A is C=0; R3=H or
Me  /N 0A-N-R4 *- A is C=0; R3=H or Me  WO
20071048224PCT/CA2006/001721 WO  M1 M2 oR3 --. rH ts
111/ A is C=0; R3=H or Me 3 Jr aH erisk lir A is 0=0;
R3=H or Me 



H 0 /PLAN aH A is CO; R3=H or Me H 9 / N,2L N aH0 A
is C=0; R3=H or Me  H 00 a HAR4 n-N ilk W. A is C=0;
R3=H or Me      nR3 H%-in aH lit 14, A is 0=0; R3=H
or Me 3 H OR N,ANN /. aH A is C=0; R3=H or Me H 0
,N,_"JCN aH A is 0=0; R3=H or Me H 0 /N aH0.N..R4 AL
Tar A is 0=0; R3=H or Me H 9 aH0A- N ILA MT A is C0;
R3=H or Me  Attorney Docket No. L80003294W0  TABLE 6 



Ml- B - BG - B1- M2 Formula 1B 1CNH    B and B1 are
C1-C6 alkyl 10Note: In M1 and M2, the stereochemistry
at the connecting carbon is (S) Note: In the
following Table R4 is H or any non-acyl substituent
M1 M2  0 H2N-"AN---...", ,0 ..,./ H2NjLN,  z.N. H8A-
-R4 'i, H8  "--, Ph  Ph A is C=0 A is C=0  0  0
H2NLNNQ  H2N".}-N   .L:H0.NR4 al* ..-:H 0. A is C=0 A
is Cr30  



0  0   H2NNNQ  H2N,."A.N   iH0 .1-H0  Op  Op A is C=0
A is C=0   t No. L80003294W0 M1 , M2 0 H2NANiwN7 0 k4
N 10 A is C=0 0 H2NJ-N z",,.H A 0 A.4 * is C-21 0 H2N
,,,,A N A is :-.Hoi1/4 Thr n4 N n 



N 0=0 0 H2N,-11-w---T A is zFloA. nit N n r N C=0 0
H2NJwmcN H A 0A.wR4 0* is C=0 0 ,AN H2NNQ -H ----. A
A R4 0n 11 ** is C=0 H 0 A 0 Ph is C=0 H 0 A Ph is
C=0 0 H2N,A. N A N9 4 _ N.R * is C=0 0 



H N A A -NR4 n * is C=0 HOt / N...i.N EH A 0A.NR Ph
is C--=0 H 9 ,N"ALN H A Ph is C=0  ocket No
L80003294W0   M1 , M2      H 9 ,N..,....A.N z-H A 9
oA-N-R4 Ph is C=0 H" ,N,,,LN,,ir zH A 0NW Ph is C=0 



H A /NQNcN7 ..'' Ph is C=0 zH A .''' Ph is 0,0  H N 0
H A  H 9 /N =H A 4 AlsfR     4.  410 is C=0    is C=0
H / 0 . 5. N 



H0 # 0 A is C=0  . H Njl . i0 * 101 A is C=0  H 0 i A
0R4 f4 Lb is C=0  H 0 /1'1,,AN iH A A-NI:14 Lb is C=0
H 0 .:H0 * H 0 z 0   t No. L80003294W0  M1   M2  A is
C=0  



A is C=0 H 0 iH * A is C=0 H 0 i.  H0 A-NR4 * A is
C=0 "N  * A is C---0 /N i H R4 110 A is C=0
/N."--4-.N iH A is C---0  /    N iH0 A is .)---- C=0
iH A is A.NR4 I 111 C=0  



/N H A A. N.R4 I Illr is C=0  H 0 /N..._...A. N EH A
is C=0  H   0 zH A N---y 0A.NW R4 is C=0   ev Docket
No L80003294W0  M1  , M2  H x  0 .N EH A is   ita C=0
H ",N 0 A Atf R4    Si4--1, is C=0  H 



-. a 0 N H A 0 LA-- is C=0 H a 9 H A R4 LA-- is C=0
H . N 0 A A- -R4 Ilk war is C=0  H . N 0 rH A 0A- -R4
Se var is C=0  H / 0 .N aH A IL 111/ is C=0 H 



9 aH A is R4 0N' to 11, C=0   Attorney Docket No.
L800032941/V0 Table 7 5Ml- B - BO - B1- M2 Formula 1B
0    0 B and B1 are 01-C6 alkyl Note: In M1 and M2,
the stereochemistry at the connecting carbon is (S)
Note: In the following Table R4 is H or any non-acyl
substituent M1 M2       0 H2NJN2 A is LA Ph C=0 0
H2NN zH ---. Ph A is C=0  0 H2NJNN9 A 10 is C=0 EH0
A-N. R 4 0 H2NN iH 



A R4 0 at is C=0  0 H2wJNtM sH A 0 OS is C=0 0
H2N....,..)--N -EH A 0_NR4 Op is C-0  Attorney Docket
No L80003294W0 M1 M2 0 H2NJLiN7 ..... A is 0R4 N
C---z0 0 N A is 0 A R4 N * C=0 0 H2NNiN7 5.0AD4 N '`
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R4 is10 chosen from the following: R4 



.,.1/4/-?,R10     L...(1 n le,-- o \  R6 1?1 \ --Rio
1  ( -)  110. o  Attorney Docket No. L80003294W0
Attorney Docket No. L80003294W0 TABLE 10 wherein al,
R100, R2, R200, B. B1, n, BG, A, A1 are as defined
herein; Q and Q1 are independently defined as OR11,
and R11 is chosen from the following: R" (<,..R1
orPrj 1 , ')ri( t n i 101-R10 0 \ ---R10 R6 1?1 / \ 



1 C   40   lit      6 Cu)    N      TABLE 11  WO
2007/048224PCT/CA2006/001721 Attorney Docket No.
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----R10 R6 1?1 / \ .---R10 0 1(--/      OS  Attorney
Docket No. L80003294W0  Assays 11. Molecular
constructs for expression  WO
2007/048224PCT/CA2006/001721 Attorney Docket No.
L80003294W0 GST-XIAP BIR3RING: XIAP coding sequence
amino acids 246-497 cloned into PGEX2T1 via BamH1 and
AVA I. The plasmid was transformed into E. coli DH5a
for use in protein expression and purification. S
GST-HIAP2 (cIAP-1) SIR 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(cIAP-2) BIR 3: HIAP1 coding sequence from
amino acids 236-349, cloned 10 into PGex4T3 via BamH1
and Xhol. The plasmid was transformed into E. coil
DH5a for use in protein expression and purification.
GST- linker SIR 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 15 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
Dl-15a for use in protein expression and
purification. 20 Full-length human XIAP, Aegera
plasmid number 23. XIAP coding sequence amino acids
1-497 cloned into GST fusion vector, PGEX4T1 via
BamH1 and Xho I restriction sites. (a gift from Bob
Komeluk and Peter Liston). The plasmid was
transformed into E. coli DH5a for use in protein
purification. 25 GST-XIAP linker BIR 2: XIAP linker
SIR 2 coding sequence from amino acids 93-497 cloned
into pGex4T3 via BamHI and Xhol. The plasmid was
transformed into E. coh DH5a for use in protein
expression and purification. 30 12. Synthesis of
fluorescent probe for FP assay A fluorescent peptide
probe,
Fmoc-Ala-Val-Pro-Phe-Tyr(t-Bu)eu-Pro-Gly(t-Bu)-Gly-OH
was prepared using standard Fmoc chemistry on
2-chlorotrityl chloride resin (Int. J. Pept. Prot.
Res. 38:555-561, 1991). Cleavage from the resin was
performed using 20% acetic acid in dichloromehane
(DCM), which left the side chain still blocked. The
C-terminal 35protected carboxylic acid was coupled to
4'-(aminomethy)fluorescein (Molecular Probes, 225  WO
20071048224PCT/CA2006/001721 Attorney Docket No.
L80003294W0 A-1351; Eugene, Oreg.) using excess
diisopropylcarbodiimide (DIC) in dimethylformamide
(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 gel
chromatography (20% methanol in DCM, 0.5% HOAc).
5Finally, the t-butyl side chain protective groups
were removed using 95% trifluoroacetic acid
containing 2.5% water and 2.5% triisopropyl silane.
The peptide obtained displayed a single peak by HPLC
(>95% pure). 13. Expression and purification of
recombinant proteins 10 A. Recombinant Proteins
expression 



Glutathione S-transferase (GST) tagged proteins were
expressed in Escherichia coli strains DH5-alpha. For
expression full length XIAP, individual or
combinations of XIAP131R domains, clAP-1, clAP-2 and
Livin Iransformed bacteria were cultured overnight at
37C in Luria Broth (LB) medium supplemented with 50
ug/rnl of ampicillin. The overnight 15 culture was
then diluted 25 fold into fresh LB ampicillin
supplemented media and bacteria were grown up to A6D0
= 0.6 then induced with 1 mM
isopropyl-D-1-thiogalactopYranoside for 3 hours. Upon
induction, cells were centrifuged at 5000 RPM for 10
minutes and the media was removed. Each pellet
obtained from a 1 liter culture received 10 ml of
lysis buffer (50 mM Iris-HC1, 200 mM NaCl, 1 mM DTT,
1 mM PMSF, 2 mg/ml of lysosyme, 20100 jig/m1)), was
incubated at 4C with gentle shaking. After 20 minutes
of incubation, the cell suspension was placed at -80C
overnight or until needed. B. Purification of
recombinant proteins For purification of recombinant
proteins, the IPTG-induced cell lysate was thawed 25
vortexed and then disrupted by flash freezing in
liquid nitrogen two times with vortexing after each
thaw. The cells were disrupted further by passing the
extract four times through a Bio-Neb Cell disruptor
device (Glas-col) set at 100 psi with Nitrogen gas.
The extract was clarified by centrifugation at 4C at
15000 RPM in a SS-34 Beckman rotor for 30 minutes.
The resulting supernatant was then mixed with 2 ml of
glutathione-Sepharose 30 beads (Pharmacia) per 500 ml
cell culture (per 1000m1 culture for full length
XIAP) for 1 hour at 4C. Afterwards, the beads were
washed 3 times with 1X Tris-Buffered. Saline (TBS) to
remove unbound proteins. The retained proteins were
eluted with 2 washes of 2 ml of 50 mM TRIS pH 8.0
containing 10 mM reduced glutathione. The eluted
proteins were pooled and precipitated with 604g/liter
of ammonium sulfate and the resulting pellet
35re-suspended into an appropriate buffer. As judged
by SOS-PAGE the purified proteins 226  WO
2007/048224PCT/CA2006/001721 Attorney Docket No.
L80003294W0 were >90% pure. The protein concentration
of purified proteins was determined from the Bradford
method. His-tag proteins were expressed in the E.
Coll strain in E. coli AD494 cells using a 5
pet28ACPP32 construct. The soluble protein fraction
was prepared as described above. For protein
purification, the supematant was purified by affinity
chromatography using chelating-Sepharose (Pharmacia)
charged with NiSO4 according to the manufacturer's
instructions. Purity of the eluted protein was >90%
pure as determined by SOS-PAGE. The protein
concentration of purified proteins was determined
from the Bradford assay. 10 Binding assay 14.
Fluorescence polarization-based competition assay For
all assays, the fluorescence and
fluorescence-polarization was evaluated using a Tecan
,Polarion instrument with the excitation filter set
at 485 nm and the emission filter 15 set at 535 nm.
For each assay, the concentration of the target
protein was first establish by titration of the
selected protein in order to produce a linear
dose-response signal when incubated alone in the
presence of the fluorescent probe. Upon establishing
these conditions, the compounds potency (IC50) and
selectivity, was assessed in the presence of a fix
defined- amount of target protein and fluorescent
probe and a 10 point serial dilution 20 of the
selected compounds. For each IC50 curve, the assays
were run as followed: 25 ul/well of diluted compound
in 50 mM MES buffer pH 6.5 were added into a black 96
well plate then 25 ul/well of bovine serum albumin
(BSA) at 0.5 mg/ml in 50 mM MES pH 6.5.
Auto-fluorescence for each compound was first
assessed by performing a reading of the compound/BSA
solution alone. Then 25 ul of the fluorescein probe
diluted into 50 mM 25 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. 30 15. Determination of IC50
and Inhibitory constants For each assay the relative
polarization-fluorescence units were plotted against
the final concentrations of compound and the IC50
calculated using the Grad pad prism 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. 35(.2004) Anal Biochem 332,
261-273.  WO 2007/048224PCT/CA2006/001721 Attorney
Docket No. L80003294W0 16. Caspase-3 full length
XIAP, linker BIR2 or Linker- BIR2- BIR3-RING
derepression assay In order to determine the relative
activity of the selected compound against XIAP-Bir2,
we 5 setup an in vitro assay where caspase-3 was
inhibited by GST fusion proteins of XIAP linker-bir2,
XIAP Linker Bir2-Bir3-RING or full-length XIAP.
Caspase 3 (0.125u1) and 12.25-34.25nM (final
concentration) of GST-XIAP fusion protein (GST-Bir2,
GSTBir2Bir3RING or full-length XIAP) were
co-incubated with serial dilutions of compound
(200uM-5pM). Caspase 3 activity was measured by
overlaying 25u1 of a 0.4mM DEVD- 10 AMC solution.
Final reaction volume was 100u1. All dilutions were
performed in caspase buffer (50mM Hepes pH 7.4, 100mM
NaCI, 10% sucrose, 1mM EDTA, 10mM DTT, 0.1% CHAPS
(Stennicke, HR., and Salvesen, G.S. (1997).
Biochemical characteristics of caspase-3, -6, -7, and
-8. J. Biol. Chem. 272, 25719-25723) 15 The
fluorescent AMC released from the caspase-3
hydrolysis of the substrate was measured in a TECAN
spectrophotometer at 360nm excitation and 444nm
emission, after 15 minutes of incubation at room
temperature. IC50 values were calculated on a one or
two-site competition model using GraphPad v4.0, using
the fluorescence values after 15 minutes of
incubation plotted against the log 10 concentration
of compound. 20 The compounds which were tested in
the apoptosome assay and the linker- BIR2-
Bir3/caspase-3 inhibition assay were found to have
IC50s as illustrated in Table 12.  WO
2007/048224PCT/CA2006/001721 Attorney Docket No.
L80003294W0 TABLE 12 In vitro activitity of selected
compounds against IAP's. Cpd# 



Number Apoptosome L-B1r2-Bir3 XIAP JIM
Fluorescent polarization (FP) assay XiapclAP-1clAP-2
nMnMnM   on an co <c .4c coc) 03 03 1? 00 C C    B C
B A    nd nd    nd nd    nd nd co   nd nd  



nd C    B A    nd nd    nd nd    nd nd    A B  rid=
Not determined; Legend: FP assay As5nM; Bs100nM;
Q100nM; Legend: Apoptosome assay: As0.1pM;13S0.5pM;pM
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 RP's. This Ki was calculated from 10
the displacement a fluorescent probe capable to bind
to the bir3 domain of various IAP's using a
fluorescent polarization assay. Cell-free assay 17.
Caspase de-repression assay using cellular extracts
(apoptosome) 15 10Oug of 293 cell 3100 extract and
0.25uM-2uM of GST-XIAP fusion protein (X1APBir3RING,
XIAP-Linker Bir2Bir3RING, 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 37C for 25 minutes. All reactions and dilutions
used S100 buffer (50 mM 20 Pipes pH 7.0, 50mM KCI,
0.5mM EGTA pH 8.0, 2mM MgCl2 supplemented with 1/1000
dilutions of 2 mg/ml Cytochalisin B, 2 mg/ml
Chymotstatin, Leupeptin, Pepstatin, Antipain , 0.1M
PMSF, 1M DTT). Final reaction volume was 30u1.
Caspase-3 activity was measured by overlaying 30u1 of
a 0.4mM DEVD-AMC solution. released AMC cleavage was
measured in a TECAN spectrophotometer at 360nm
excitation and 444nm emission, on a  WO
2007/048224PCT/CA20061001721 Attorney Docket No.
L80003294W0 kinetic cycle of 1 hour with readings
taken every 5 minutes. Caspase activity was 



calculated as V, of AMC fluorescence/sec. Caspase
de-repression by our compounds was compared to fully
activated extract and activated extract repressed by
the presence of XIAP fusion protein. 5 18. Cell
Culture and Cell Death Assays A. Cell culture
!ADA-MD-231 (breast) and SKOV-3 (ovarian) cancer
cells were cultured in RPMI1640 media supplemented
with 10% FBS and 100 units/mL of Penicillin and
Steptomycin. 10 B. Assays Viability assays were done
on a number of cells including MDA-MB-231, SKOV-3,
H460, PC3, HCT-116, and SW480 cells. Cells were
seeded in 96 well plates at a respective density of
5000 and 2000 cells per well and incubated at 37C in
presence of 5% CO2 for 15 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-MB231
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 MU based
assays. !GRA of select compounds against 20 MDA and
SKOV3 cell lines are presented in Table 13: Table
13:IC50.9 of select compounds against MDA and SKOV3
cell lines Compound MDA ECso (nM) SKOV3 ECso (nM)  A
A  3    A  5 A  6 A  7 A  8 A  9 



A  10 A  11 A  12 A  13 B  14 B  15 A   WO
2007/048224PCT/CA2006/001721 Attorney Docket No.
L80003294W0 Compound MDA EC 50 (nM) SKOV3 EC50 (nM)
16 A  17 B  18 B  19   20 B  21 



B  22 A  23 A A 24 A  25 A  26 A  27 B  28 A  29   30
A  31   32  C 33  C 34  C 35 B B 



36   37   38  A 39  B 40  B 41  B 42  C 43  B   B 45
B 46  A 47  B  The compounds exemplified in Table 1
were tested and found to have IC5os in the following
ranges: A <100 nM; B <1000 nM; C>1000 nM. 5 19.
Apoptosis Assay: Measurement of caspase-3 activity
from cultured cells. One day, prior to the treatment,
10 000 cells per well were plated in a white tissue
culture treated 96 well plate with 100u1 of media. On
the day of compound treatment, compounds 10 were
diluted with cell culture media to a working stock
concentration of 2X and 100u1 of diluted compound
were added to each well and the plate was incubated
for 5h at 37C in presence of 5%CO2. Upon incubation,
the plate was washed twice with 200u1 of cold TRIS
Buffered Saline (TBS) buffer. Cells were lysed with
50u1 of Caspase assay buffer ( 20mM  WO
2007/048224PCT/CA2006/001721 Attorney Docket No.
L80003294W0 



Tris-HC1 pH 7.4, 0.1% NP-40, 0.1% Chaps, 1mM DU,
0.1mM EDTA, 0.1mM PMSF, 2 mg/mIChymotstatin,
Leupeptin, Pepstatin, Antipain) then incubated at 4C
with shaking for 30minutes. 45u1 of Caspase assay
buffer and 5u1 of Ac-DEVD-AMC at 1mg/m1 were added to
each well, the plate shaken and incubated for 16h at
37C. The amount of 5 release AMC was measured in a
TECAN spectrophotometer at with the excitation and
emission filter set at 360nm and 444nm. The
percentage of Caspase-3 activity was expressed in
comparison of the signal obtained with the
non-treated cells. 20. Cellular biochemistry: 10 A.
Detection of XIAP and PARP/Caspase-3/CasPase-9
Detection of cell expressed XIAP and PARP were done
by western blotting. Cells were plated at 300 000
cells/well in a 60 mm wells (6 wells plate dish). The
next day the cells were treated with selected
compound at the indicated concentration. 24 hours
later cells the trypsinized cells, pelleted by
centrifugation at 1800rpm at 4C. The resulting pellet
was 15 rinsed twice with cold TBS. The final washed
pellet of cells was the lysed with 250u1 Lysis buffer
(NP-40, glycerol, 1% of a protease inhibitor cocktail
(Sigma)), placed at 4C for 25min with gentle shaking.
The cells extract was centrifuged at 4C for 10min at
10 000rpm. Both the supernatant and the pellet were
kept for western blotting analysis as described
below. From the supematant, the protein content was
evaluated and about 20 5Oug of protein was
fractionated onto a 10% SDS-PAGE. Pellets were washed
with the lysis buffer and re-suspend into 50u1 of
Lamelli buffer 1X, boiled and fractionated on
SOS-PAGE. Upon electrophoresis each gel was
electro-transferred onto a nitrocellulose membrane at
0.6A for 2 hours. Membrane non-specific sites were
blocked for 1 hours with 5% Skim milk in TBST (TBS
containing 0.1% (v/v) Tween-20) at RT. For protein
immuno- 25 detection, membranes were incubated
overnight with primary antibodies raised against XIAP
clone 48 obtained from Becton-Dickison) or PARP:
obtained from Cell signal or caspase-3 or caspase-9
primary antibodies were incubated at 4C with shaking
at dilutions as follows: XIAP clone 80
(Becton-Dickinson)  1/2500 PARP (Cell Signal) 1/2500
Caspase 3 (Sigma) 1/1500 Caspase 9 (Upstate) 1/1000
Upon overnight incubation, the membranes received
three washes of 15 min in TBST then 35 were incubated
for 1 hour at room temperature in the presence of a
secondary antibody 232  WO
2007/048224PCT/CA20061001721 Attorney Docket No.
L80003294W0 coupled with HRP-enzyme (Chemicon) and
diluted at 115 000. Upon incubation each membrane
were washed three times with TBST and the
immunoreactive bands were detected by addition of a
luminescent substrate (ECL kit Amersham) and capture
of signal on a X-RAY film for various time of
exposure. Active compounds were shown to induce 5 the
cleavage of PARP and XIAP as well as to translocate
XIAP into an insoluble compartment. 21. Hollow fiber
model Hollow fiber in vivo model were used to
demonstrate in vivo efficacy of selected 10 compounds
against selected cell lines as single agent therapy
or in combination with selected cytotoxic agents. At
day 1, selected cell lines were cultured and the
fiber filled at a cell density of about 40,000
cells/fiber. At the day of operation (day 4), three
fibers are implanted sub-cutaneous into 28-35g Nu/Nu
CD-1 male mice. On day 5, mice start to receive daily
injection via Intravenous or sub-cutaneous route of
control vehicle or vehicle 15 containing the selected
compound at the appropriate concentration and/or
injection of cytotoxic agent via intra-peritoneal
route. Upon 7 days of non-consecutive treatments, the
animals are sacrificed, each fiber is removed and the
metabolic viability of the remaining cells determined
by MTT assay. Efficacy of the compound is define as
the difference between the MTT values ontained from
the cell 'containing fiber taken from the vehicle- 20
treated animal and the from the animal treated with
the compound alone or the compound given in
combination of the cytotoxic agent 22. Combination
anti-cancer therapy in vivo Female nude mice received
2X10 HCT-116 subdermally on the right flank. On day
26, 25 when tumors were -90mm, animals were assigned
to groups using a balanced design based on tumor
size. At that time mitomycin-C and Compound 23
treatment was initated. Mitomycin-C was administered
ip at 1mg/kg, Monday through Friday for two weeks.
Compound 23 was given iv at 1 or 5mg/kg five times
per week for the duration of the experiment. Tumor
measurements were taken twice weekly. As illustrated
in Figure 1, 30 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 1 mg/kg dose. 23.
Pharmacokinetic studies  WO
20071048224PCT/CA2006/001721 Attorney Docket No.
L80003294W0 Selected compounds were dissolved into
normal saline or appropriate vehicle and given at 



various doses using different route of
administration, including intravenous bolus,
intravenous infusion, oral and subcutaneous
injection. 5All literature, patents, published patent
applications cited herein are hereby incorporated by
reference. From the foregoing, it will be appreciated
that, although specific embodiments of the invention
have been described herein for purposes of
illustration, various modifications 10 may be made
without deviating from the spirit and scope of the
invention. Accordingly, the invention is not limited
except as by the appended claims.  CLAIMS 1.A
compound represented by Formula I: or a salt thereof,
wherein: n ISO or 1; m is 0, 1 or 2; p is 1 or 2; Y
is NH, 0 or S; A and Al are independently 2)
-CH2CH2-, 3) -C(CH3)2-, 4) -CH(C1-C6 alkyl)-, 5)
-CH(C3-C7 cycloalkyl)-, 6) -C3-C7 cycloalkyl-, 7)
-CH(C1-05 alkyl-C3-C7 cycloalkyl)-, or 8) -C(0) -; B
and B1 are independently C1-05 alkyl; BG is  1)
-X-L-X1-; 0 ss-CNAN2z, 2) H H 0 3) H, or 0 Nitt- 4) 0
X and X1 are independently 1) 0, 2) NR", 3) S, 0 4
tizt 0 `E'z. 0  L is: 



1) -Craw alkyl-, 2) -02-06 alkenyl-, 3) -C2-04
alkynyl-, 4) -03-C7 cycloalkyl-, 5) -phenyl-, 6)
-biphenyl-,  7) -heteroaryl-, 8) -heterocycly1-, 9)
-C1-C6 alkyl-(C2-C6 alkeny1)- C1-C6 alkyl-, 10)
-Cl-c6alkyl-(C2-C4 alkynyI)-C1-C6 alkyl, 11) -C1-C6
alkyl-(C3-C7 cycloalkyl)-C1-C6alkyl, 12) -C1-C6
alkyl-phenyl-C1-C6 alkyl, 13)
-C1-C6alkyl-biphenyl-C1-C6 alkyl, 14)
-C1-c6alkyl-heteroaryl-C1-C6 alkyl, 15) -C1-C6 alkyl
heterocyclyl-C1-c6alkyl, or 16) -C1-C6 alkyl-O-C1-C6
alkyl; R1, R10, R2 and R20 are independently 1) H, or
2) C1-06 alkyl optionally substituted with one or
more R8 substituents; Q and Q1 are each independently
1) NR4R5, 2) OR11, or 3) S(0)",FV; or Q and Q1 are
each independently op wherein G is a 5, 6 or 7
membered ring which optionally incorporates one or
more heteroatoms chosen from S, N or 0, the ring
being optionally substituted with one or more R12
substituents; R4 and R8 are each independently 1)1-1,
2) haloalkyl, 3) C1-C6 alkyl, 4) C2-C6 alkenyl, 5)
C2-C4 alkynyl, 6) c3-c7 cycloalkyl, 7) C3-C7
cycloalkenyl,  8) aryl, 9) heteroaryl, 10)
.heterocyclyl, 11) heterobicyclyl, 12) C(0)-R11 , 13)
C(0)0-R11, 14) C(=Y)NR6R9, or 15) S(0)2-R11 , 



wherein the alkyl, alkenyl, alkynyl, cycloalkyl, and
cycloalkenyl are optionally substituted with one or
more R6 substituents; and wherein the aryl,
heteroaryl, heterocyclyl, and heterobicycly1 are
optionally substituted with one or more R"
substituents; R6 is 1) halogen, 2) NO2, 3) CN, 4)
haloalkyl, 5) al-05 alkyl, 6) CrC6 alkenyl, 7) C2-C4
alkynyl, 8) C3-C7 cycloalkyl, 9) 03-C7 cycloalkenyl,
10) aryl, 11) heteroaryl, 12) heterocyclyl, 13)
heterobicyclyl, 14) OR7, 15) S(0)",R7, 16) NR6Ft9 ,
17) NR6S(0)2R11 , 18) COR7, 19) C(0)0R7, 20) CONR6R9,
21) S(0)2NR8R9 22) OC(0)R7,          23) OC(0)Y-R11,
24) SC(0)R7, or        25) NC(Y)NR8R9, wherein the
aryl, heteroaryl, heterocyclyl, and heterobicyclyl
are optionally substituted with one or more R16
substituents; R7 is 1) H, 2) haloalkyl, 3) C1-C6
alkyl, 4) C2-C6 alkenyl, 5) C2-C4 alkynyl, 6) C3-C7
cycloalkyl, 7) C3-C7 cycioalkenyl, 8) aryl, 9)
heteroaryl, 10) heterocyclyl, 11) heterobicyclyl, 12)
R8R9N0(=Y), 13) Ci-C6 alkyl-C2-C4 alkenyl, or 14)
C1-C6 alkyl-C2-C4 alkynyl, wherein the alkyl,
alkenyl, alkynyl, cycloalkyl, and cycloalkenyl are
optionally substituted with one or more R6
substituents; and wherein the aryl, heteroaryl,
heterocyclyl, and heterobicyclyl are optionally
substituted with one or more R19 substituents; 



R8 and R9 are each independently 1) H, 2) haloalkyi,
3) C1-C6 alkyl, 4) C2-C6 alkenyl, 5) C2-C4 alkynyl,
6) C3-C7 cycloalkyl, 7) C3-C7 cycloalkenyl, 8) aryl,
9) heteroaryl,  10) heterocyclyl, 11) heterobicyclyl,
12) C(0)R11, 13) C(0)Y-R11, or 14) S(0)2-R11, wherein
the alkyl, alkenyl, alkynyl, cycloalkyl, and
cycloalkenyl are optionally substituted with one or
more R6 substituents; and wherein the aryl,
heteroaryl, heterocyclyl, and heterobicyclyl are
optionally substituted with one or more R19
substituents; or R8 and R9 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 R6 substituents; R19 is
1) halogen, 2) NO2, 3) Clq, 4) B(01R13)(0R14), 5)
Ci-C6 alkyl, 6) CrC6 alkenyl, 7) C2-C4 alkynyl, 8)
C3-C7 cycloalkyl, 9) C3-C7 cycloalkenyl, 10)
haloalkyl, 11) OW, 12) NR8R9, 13) SW, 14) COW, 15)
C(0)0 R7, 16) S(0)"1R7, 17) CONR8R9, 18) S(0)2NR8R9,
19) aryl, 20) heteroaryl, 21) heterocyclyl, or  22)
heterobicyclyl, wherein the alky(, alkenyl, alkynyl,
cycloalkyl, and cycloalkenyl are optionally
substituted with one or more R6 substituents; R11 is 



1) haloalkyl, 2) 01-C6 alkyl, 3) 02-C6 alkenyl, 4)
C2-C4 alkynyl, C3-C7 cycloalkyl,        6) C3-C7
cycloalkenyl, 7) aryl, 8) heteroaryl, 9)
heterocyclyl, or        10) heterobicyclyl, wherein
the alkyl, alkenyl, alkynyl, cycloalkyl, and
cydoalkenyl are optionally substituted with one or
more R6 substituents; and wherein the aryl,
heteroaryl, heterocyclyl, and heterobicyclyl are
optionally substituted with one or more R16
substituents; R12 is 1) haloalkyl, 2) C1-C6 alkyl, 3)
C2-05 alkenyl, 4) C2-C4 alkynyl, 5) C3-C7 cycloalkyl,
6) 03-C7 cycloalkenyi, 7) aryl, 8) heteroaryl, 9)
heterocyclyl, 10) heterobicyclyl, 11) C(0)-R, 12)
C(0)O-R11, 13) C(0)NR8R9, 14) S(0)m-R11, or 15)
C(=Y)NR6R9,  wherein the alkyl, alkenyl, alkynyl,
cycloalkyl, and cycloalkenyl are optionally
substituted with one or more R6 substituents; and
wherein the aryl, heteroaryl, heterocyciyl, and
heterobicyclyl are optionally substituted with one or
more R1 substituents; R13 and R14 are each
independently 1) H, or 2) CI-C6 alkyl; or R13 and R14
are combined to form a heterocyclic ring or a
heterobicyclyl ring.  2. The compound, according to
claim 1, wherein the compound is a salt.  3. The
compound, according to claim 1, wherein the compound
is a pharmaceutically acceptable salt. 4:The
compound, according to any of claims 1-3, in which n
is 1.  5. The compound, according to any of claims
1-4, in which A and AI are both CH2.  6. The
compound, according to any of claims 1-4, in which A
and A1 are both C=0.  7. A compound, according to
claim 1, of Formula I a: 0pp200 la wherein BG, 8,131,
Q, Q1, R1, R111, R2 and R20 are as defined in claim
1.  8.A compound, according to claim 1, of Formula
lb: lb wherein BC, B, B1, CI, CV, R1, R100, R2 and
R20 are as defined in claim 1. 



9. The compound, according to any of claims 1-8, in
which B and B1 are both C1-C4 alkyl.  10. The
compound, according to any of claims 1-9, in which BC
is -X-L-X1-. 0 isCNANA,  11. The compound, according
to any of claims -9, in which BC isHH.    13.A
compound, according to claim 1, of Formula If:  Ql if
wherein A A', B, B1, Q, Ql, RI, R100, R2 and R20 are
as defined in claim 14. A compound, according to
claim 1, of Formula 1g:     R1 H-N lg wherein A, A1,
B, B1, 0, Q.', R1, R100, R2 and R2(r) are as defined
in clai  15. The compound, according to any of claims
1-10, in which X and X1 are independently 1) 0, 2)
NH, 3)    0 >LIDA 4)\  N 5) 0 --"ssyr CZ?1 \L/Pr , or
0,10        \S; A "4,7. N 8)H. 16.The compound,
according to claim 15, in which X and X1 are
independently 1) 0, 0 2) 'zaz. 0 ADA 3) , or 0 



N _kyr 4) H 17.The compound, according to claim 16,
in which both X and X' are 0, \\yst or 18.The
compound, according to any of claims 1-10 or 15-17,
wherein L is 1) -01-C1 0 alkyl-, 2) -C2-04 alkynyl-,
3) -phenyl-, 4) -biphenyl-, 5) -C1-05 alkyl-(C2--C4
alkyny1)-01-06 alkyl, 6) -C1-C6 alkyl-phenyl-C1-05
alkyl, 7) -01-06 alkyl-biphenyl-C1-C6 alkyl, or 8)
-C1-C6 alkyl-0-01-06 alkyl.  19.The compound,
according to claim 18, in which L is 1) -C1-C10
alkyl-, 2) -phenyl-, 3) -biphenyl-, 4) -CH2-(C2-C4
alkyny1)-CH2-, 5) -CH2-phenyl-CH2-, 6)
-CH2-biphenyl-CH2-, or 7) -C1-C6 alkyl-O-C1-C6 alkyl.
20.The compound, according to claim 19, in which L
is:   wherein r is an integer of 1, 2, 3, 4, 5, 6, 7,
or 8. 21.A compound, according to claim 1, of Formula
1h: 1h wherein B, B1, X, X1, Q, l, R1, R10, R2 and
R20 are as defined in claim 1.  22.A compound,
according to claim 1, of Formula-I i:   Al 1i wherein
B, Bl, X, X', Q, Ql, R1, am, R2 and R20 are as
defined in claim 1. 23. A compound, according to
claim 1, of Formula 1j: Al 1 j wherein B, Bl, X, Xl,
Q, Ql, R1, R100, R2 and R20 are as defined in claim
1. 24. . A compound, according to claim 1, of Formula
1k: 'A iN 1k 



wherein B, B1, X, Xl, Q, Q1, R1, R100, R2 and R20 are
as defined in claim 1.   `A   11  wherein B, Bl, X,
X1, Q, Q1, RI, R100, R2 and R20 are as defined in
claim 1.  26.A compound, according to claim 1, of
Formula lm: Q X,0 ,(C1-06 alkyl)  wherein B,Q,
Q1,n100, R2 and R20 are as defined in claim 1.  27.
The compound, according to any of claims 1-26, in
which RI and am are both C1-05 alkyl  28. The
compound, according to claim 27, in which IR1 and R10
are both CHs.  29. The compound, according to any of
claims 1-28, in which R2 and R20 are both
C1-Ce_alkyl.  30. The compound, according to claim
29, in which R2 and R20 are both CHs.  31. The
compound, according to any of claims 1-30, in which Q
and Q1 are both NR4R5.  32.The compound, according to
any of claims 1-4, in which Q and Q.1 are both NR4R5,
A and A. are both 0=0, R4 is H and R5 is 1)
haioalkyl, 2) C1-C6 alkyl, 3) C2-05 alkenyl, 4) C2-C4
alkynyl, 5) C3-07 cycloalkyl, 6) C3-C7 cycloalkenyl,
7) aryl, 8) heteroaryl, 9) heterocyclyl, or , 10)
heterobicyclyl, wherein the alkyl, alkenyl, alkynyl,
cycloalkyl, and cycloalkenyl are optionally
substituted with one or more R5 substituents; and
wherein the aryl, heteroaryl, heterocyclyl, and
heterobicyciylis optionally substituted with one or
more Rl substituents. 33.The compound, according to
claim 32, in which R4 is H and R5 is 1) C3-C7
cycioalkyl, 2) Ca-C7 cycloalkenyi, 3) aryl, 4)
heteroaryl, 5) heterocydyl, or 6) heterobicyclyl. 



34.The compound, according to claim 33, in which R4
is H and R5 is aryl.  35.The compound, according to
claim 34, in which R4 is H and R5 is  36.The
compound, according to any of claims 1-4, in which A
and A1 are both NH  0=0, and Q and Q1 are both
37.The compound, according to any of claims 1-4, in
which Q and Q1 are both NR4R5, A and A1 are both CH2,
and R4 and R5 are each independently  1) H, 2)
haloalkyl, 3) C1-C6 alkyl, 4) C2-C6 alkenyl, 5) C2-C4
alkynyl, 6) 03-07 cycloalkyl, 7) 03-C7 cycloalkenyl,
8) aryl, 9) heteroaryl, 10) heterocyclyl, 11)
heterobicyclyl, 12) C(0)-Ru,  13) C(0)0-R11, 13)
C(=Y)NR5R9, or        14) S(0)2-1R11, wherein the
alkyl, alkenyl, alkynyl, cycloalkyl, and cycloalkenyl
are optionally substituted with one or more R6
substituents; and wherein the aryl, heteroaryl,
heterocyclyl, and heterobicycly1 are optionally
substituted with one or more R15 substituents. 38.The
compound, according to claim 37 in which R4 and R5
are independently 1) H, 2) Ci-C6 alkyl, 3) C(0)-R11,
4) C(0)0-R11, or 5) S(0)2-R11, wherein the alkyl is
substituted with an R5 substituent. 39.The compound,
according to claim 38, in which IR4 is          1) H,
2) C(0)-R11, 3) C(0)0-R", or        4) S(0)2-R11; and
R5 is C1-C6 alkyl substituted with a phenyl. 40.The
compound, according to claim 39, in which R4 is 1) H,
2) C(0)-R", 3) C(0)0-R11, or 4) *--S(0)2-a11; and R5
is 



41.The compound, according to any of claims 1-4 or
37-40, in which R" is        1) haloalkyl, 2) 01-06
alkyl, 3) C2-C6 alkenyl, 4) C2-C4 alkynyl, 5) aryl,
6) heteroaryl, 7) heterocyclyl, or        8)
heterobicyclyl, wherein the alkyl, alkenyl, and
alkynyl are optionally substituted with one or more
R6 substituents, and wherein the aryl, heteroaryl,
heterocyclyl, and heterobicyclyl are optionally
substituted with one or more R1 substituents. 421The
compound, according to claim 41, in which R11 is 1)
haloalkyl, 2) 01-06 alkyl, 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 heterocyclyl are
substituted with one R16 substituent;  wherein R6 and
R are as defined in claim 1. 43.The compound,
according to claim 42, in which Ru is 1) haloalkyl,
2) C1-05 alkyl optionally substituted with one or two
R6 substituents, or 3) phenyl optionally substituted
with one R19 substituent; wherein the R6 and the R19
substituents are as defined in claim 1. The compound,
according to any of claims 1-4, 37, 38, or 41-43 in
which R6 is 1) halogen, 2) NO2, 3) CN, 4) aryl, 5)
heteroaryl, 6) heterocyclyl, 7) heterobicyclyl,
8)0R7,         9) SR7, or         10) NR8R9 , wherein
the aryl, heteroaryl, heterocyclyl, and
heterobicyclyi are optionally substituted with one or
more R19 substituents; wherein R7, R8, R9 and R16 are
as defined in claim 1. 45.The compound, according to
claim 44, in which R6 is 1) halogen, 2) aryl, or 3)
NR8R9 , wherein the aryl is optionally substituted
with one Rw substituent; wherein R8, R9 and R19 are
as defined in claim 1. 46.The compound, according to
claim 45, in which 128 is 1) halogen, 



2) phenyl, or 3) NR6R8 , wherein the phenyl is
optionally substituted with one R16 substituent;
wherein R8 and R9 are as defined in claim 1.  47.The
compound, according to claim 1 or 37, in which R8 and
R9 are each independently 1) H, 2) haloalkyl, 3)
01-C6 alkyl, 4) C2-05 alkenyi, 5) C2-C4 alkynyl, 6)
C3-C7 cycloalkyl, or 7) 03-C7 cycloalkenyl, wherein
the alkyl, alkenyl, alkynyl, cycloalkyl, and
cycloalkenyl are optionally substituted with one or
more R6 substituents; wherein the R6 substituents are
as defined in claim 1. 48.The compound, according to
claim 47, in which Ra and R9 are each independently
1) H, or 2) C1-05 alkyl, wherein the alkyl is
optionally substituted with an aryl. 49.The compound,
according to any of claims 1, 37, or 41-46 in which
R19 is 1) halogen, 2) NO2, 3) CN, 4) haloalkyl, 5)0W,
6) NR8R9, or         7) SR7; wherein R7, R8, and R9
are as defined in claim 1. 50.The compound, according
to claim 49, in which R19 is 1) halogen, or 2) 0C1-05
alkyl.  51.The compound, according to any of claims
1-4, wherein A and A' are both CH2, and Q and Q1 are
independently selected from: 0  52.A compound
represented by Formula I:  or a salt thereof,
wherein: n is 1; m is 0, 1 or 2; Y is NH, 0 or S; A
and A1 are independently 1) -CH2-, or 



2) -C(0) -; B and I31 are independently C1-C6 alkyl;
BG is 1) -X-L-X1-; 0 tr\ NANA 2)H H 0 N 3) H, or   X
and Xi are independently 1) 0, 2) NH, 3) S, 0 4) \-,
0 5) \AO-A- 0 N 6) H 9 8), or Rip 's,_ A tlzi N 9 L
is: 1) -C1-C10 alkyl-, 2) -C2-C6 alkenyl-, 3) -C2--C4
alkynyl-, 4) -C3-C7 cycloalkyl-, 5) -phenyl-, 6)
-biphenyl-, 7) -heteroaryl-, 8) -bete rocycly1-, 9)
-C1-C6 alkyl-(C2-C6 alkenyI)- C1-C6 alkyl-, 10)
-C1-C6 alkyl-(C2-C4 alkynyI)-CI-C6 alkyl, 11) -C1-C6
alkyl-(C5-C7 cycloalkyl)-Ci-C6 alkyl, 12) -C1-C6
alkyl-phenyl-C1-C6 alkyl,  13)
-01-C6alkyl-blphenyl-C1-C6 alkyl, 14) -C1-C6
alkyl-heteroaryl-C1-C6 alkyl, 



15) -C1-C6 alkyl heterocyclyl-C1-C6alkyl, or 16)
-C1-C6 alkyl-O-C1-C6 alkyl; W, Rum, R2 and R206 are
independently 1) H, or 2) C1-C6 alkyl optionally
substituted with one or more R6 substituents; Q and
Q1 are each independently NR4R5; R4 and Fe are each
independently        1) H, 2) haloalkyl, 3) C1-C6
alkyl, 4) C2-C6 alkenyl, 5) C2-C4 alkynyl, 6) C3-C7
cycloalkyl, 7) C3-C7 cycloalkenyl, 8) aryl, 9)
heteroaryl, 10) heterocyclyl, 11) heterobicyclyl, 12)
C(0)-1R11, 13) C(0)0-Ru, 14) C(=Y)NR6R9, or
15) S(0)2-R", wherein the alkyl, alkenyl, alkynyl,
cycloalkyl, and cycloalkenyl are optionally
substituted with one or more R6 substituents; and
wherein the aryl, heteroaryl, heterocyclyl, and
heterobicyclyl are optionally substituted with one or
more W substituents; R6 is 1) halogen, 2) NO2, 3) CN,
4) haloalkyl, 5) C1-C6 alkyl, 6) C2-C6 alkenyl, 7)
C2-C4 alkynyl, 8) ca-c7 cycloalkyl, 9) Ca-C7
cycloalkenyl, 10) aryl, 11) heteroaryl, 12)
heterocyclyl, 13) heterobicyclyl, 14) OR7, 15)
S(0),,,R7, 16) NR8Rg , 17) NR8S(0)2R11, 18) COR7, 19)
C(0)0R7, 20) CONR8R9 , 



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,
heteroaryl, heterocyclyl, and heterobicyclyl are
optionally substituted with one or more Feg
substituents; R7 is 1) H, 2) haloalkyl, 3) C1-C6
alkyl, 4) c2-c alkenyl, 5) C2-C4 alkynyl, 6) 03-C7
cycloalkyl, 7) C3-C7 cycloalkenyl, 8) aryl, 9)
heteroaryl, 10) heterocyclyl,  11) heterobicyclyl,
12) R8R9NC(=Y), 13) 01-C6 alkyl-C2-C4 alkenyl, or 14)
C1-96 alkyl-02-C4 alkynyl, wherein the alkyl,
alkenyl, alkynyl, cycloalkyl, and cycloalkenyl are
optionally substituted with one or more R6
substituents; and wherein the aryl, heteroaryl,
heterocyclyl, and heterobicydyl are optionally
substituted with one or more R19 substituents; R8 and
R9 are each independently 1)1-1,        2) haloalkyl,
3) C1-C6 alkyl, 4) C2-C6 alkenyl, 5) C2-C4 alkynyl,
6) C3-C7 cycloalkyl, 7) C3-C7 cycloalkenyl, 8) aryl,
9) heteroaryl, 10) heterocyclyl, 11) heterobicyclyl,
12) C(0)R", 13) C(0)Y-R11, or        14) S(0)2-R11,
wherein the alkyl, alkenyl, alkynyl, cycloalkyl, and
cycloalkenyl are optionally substituted with one or
more R6 substituents; and wherein the aryl,
heteroaryl, heterocyclyl, and heterobicyclyi are
optionally substituted with one or more We
substituents; or R8 and R9 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 R6 substituents; R10 is
1) halogen, 2) NO2,-          3) CN, 4)
B(0R13)(0R14), 



5) C1-C6 alkyl, 6) C2-C6 alkenyl, 7) 02-C4 alkynyl,
8) C3-07 cycloalkyl, 9) C3-C7 cycloalkenyl, 10)
haloalkyl, 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
22) heterobicyclyl, wherein the alkyl, alkenyl,
alkynyl, cycloalkyl, and cycloalkenyl are optionally
substituted with one or more R6 substituents; R" is
1) haloalkyl, 2) C1-C6 alkyl, 3) C2-C6 alkenyl, 4)
C2-C4 alkynyt, 5) C3-07 cycloalkyl, 6) C3-C7
cydoalkenyl, 7) aryl, 8) heteroaryl, 9) heterocyclyl,
or        10) heterobicyclyl, wherein the alkyl,
alkenyl, alkynyl, cycloalkyl, and cycloalkenyl are
optionally substituted with one or more R6
substituents; and wherein the aryl, heteroaryl,
heterocyclyl, and heterobicyclyl are optionally
substituted with one or more R1 substituents; and R13
and R14 are each independently 1) H, and 2) C1-C6
alkyl; or R13 and R14 are combined to form a
heterocyclic ring or a heterobicycly1 ring. 53,The
compound, according to claim 52, wherein: n= 1; A and
A1 are both C=0, B and B1 are independently C1-C4
alkyl; BG is -X-L-X1, 0 sssc NN;21) H H , or0  



X and X1 are independently 1) 0, 0 )1\err 2) s-  L is
1) -C1-C10 alkyl-, 2) -phenyl-, 3) -biphenyl-, 4)
-CH2-(C2-C4 alkyny1)-CH2-, 5) -CH2-phenyl-CH2-,  6)
-CH-biphenyl-CH, or 7) -C1-05 alkyl-O-C1-C6 alkyl;
R1, R100, R2 and R20 are each CH3; CI and C11 are
both NR4R5; R4 is H; and R5 is 1) C3-C7cycloalkyl, 2)
0r07 cycloalkenyl, 3) aryl, 4) heteroaryl, 5)
heterocyclyl, or 6) heterobicyclyl. The compound,
according to claim 53, wherein: X and X' are both
0,s-ess ,   L is   wherein r is an integer of 1, 2,
35, 6, 7, or 8; and R5 is   55.The compound,
according to claim 52, wherein: A and A' are both
CH2; B and B1 are independently C1-C4 alkyl; BG is
-X-L-X1, 0 0 



ss&NANA H H , or0 X and X' are independently 1) 0, 0
2) \, 0 )"Loz' 3) , or 0 sssr Nsisr 4) H L is 1)
-01-Cia aikyl-, 2) -phenyl-, 3) -biphenyl-, 4)
-CH2-(C2-C4 alkynyI)-CH2-, 5) -CH2-phenyl-CH2-, 6)
-CHr-biphenyl-CH2-, or 7) -C1-C6 alkyl-0-C1-C6 alkyl;
R1, R100, R2 and R2(r) are each CH3; Q and are both
NR4R5; R4 is  1) H, 2) C(0)-R11, 3) C(0)O-R11, or 4)
S(0)2-R11; R6 is C1-05 alkyl substituted with a
phenyl; R6 is 1) halogen, 2) aryl, or 3) NR8R9 ,
wherein the aryl is optionally substituted with one
R19 substituent; R8 and R9 are each independently 1)
H, 2) haloalkyl, 3) C1-05 alkyl, 4) C2-C6 alkenyl, 5)
C2-C4 alkynyl, 6) C3-C7 cycloalkyl, or 7) C3-C7
cycloalkenyl, wherein the alkyl, alkenyl, alkynyl,
cycloalkyl, cycloalkenyl is optionally substituted
with one or more Re substituents; and 



R19 is         1) halogen, 2) NO2, 3) CM, 4)
haloalkyl, 5) OR7, 6) NR8R9, or         7) SR7; and
R11 is  1) haloalkyl, 2) C1-C6 alkyl, 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
heterocyclyi is substituted with one R16 substituent.
56.The compound, according to claim 55, wherein: R8
is R6 is 1) halogen, 2) phenyl, or 3) NR8R9 , wherein
the phenyl is optionally substituted with one R
substituent; R8 and R9 are each independently 1) H,
or 2) C1-C6 alkyl, wherein the alkyl is optionally
substituted with an aryl; R16 is 1) halogen, or 2)
0C1-C6 alkyl; and R11 is 1) haloalkyl, 2) C1-C6 alkyl
optionally substituted with one or two R6
substituents, or 3) phenyl optionally substituted
with one R16 substituent. 57.The compound, according
to claim 56, wherein: Q and Q1 are both independently
wherein n, R1,and BG as defined in claim 1; and
wherein the compound-of Formula 2 is symmetric about
the dotted line.  59. The compound, according to
claim 58, in which the compound of Formula 2 is
asymmetric about the dotted line.  60. A compound,
according to claim 1, consisting of: Compound  
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Compound Structure  34 F , NH 0 HNH0 a Ni-liMN H 0
IP0 rFr F F NH 



" HN \ r=5  35 NNH ".. HN 0  N 0 H 0H 0 0 F 0 F F It
NH HN \ r=7 36 0 HN NrCN \ NH   F F                 
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D-111 0 NH O:z5 FIN \   a/        Compound Structure
38 I  NH0 HN 0H Oy-l",,---,,,N 0 12LO H  o 0-.". N
H0NH MN  1 F F F  39 0 \ NH H . 
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47 it \ NH AN NI-N''9N F-t F F NH .---NH 0 HN / 0  '
Qffr NH 0 40  or a salt thereof. 61.An intermediate
compound represented by Formula 2(iii): (-0 wherein
PG2 is a protecting group, A is CH2; and RI, R2, B,
and Q are as defined in claim 1. 62.An intermediate
compound represented by Formula 3(iii):  B1.0 H2Nt Al
wherein 130, B1, A, A1, 0 and 01 are as defined in
claim 1. 63. An intermediate compound represented by
Formula 4011): wherein PG3 is a protecting group, A
is CH2; and B, R1, R2, and Q are as defined in claim
1. 64. An intermediate compound represented by
Formula 5(i): PG3 Rl-N R2 0 NH pos0 RicoN'oyN11-1
131-NH 



RS H Al wherein PG3 are protecting groups, and 13,
131, Ri, R100, -2, K R200, A, A1, Q and 01 are as
defined in claim 1.   wherein PG3 is a protecting
group, A is CH2; and RI, R2, B, and Q are as defined
in claim 1. 66.An intermediate compound represented
by Formula 7(iii):              CO2H PG3 0 B R-2 H 0
7 (iii) wherein PG3 is a protecting group, A is CH2;
and RI, R2, B, and Q are as defined in claim 1. 67.An
intermediate compound represented by Formula 8(iii):
wherein 13, 131, A, A', 0 and Q1 are as defined in
claim 1.  68.A process for producing a compound
represented by Formula I, according to claim 1, the
process comprising: a) coupling two intermediates
represented by Formula 2(111): (57" in a solvent; and
b) removing PG2 so as to form compounds of Formula 1;
wherein PG2 is a protecting group and R1, R2, B, A
and Q are as defined in claim 1. 69.A process for
producing a compound represented by Formula I,
according to claim 1, the process comprising: a)
coupling an intermediate represented by Formula 30H):
0        R1 pG2.NCO2H andR2in a solvent; and b)
removing PG2 so as to form compounds of Formula 1,
wherein PG2 is a protecting group and R1, R2, A,
A1,80,131, Q and al are as defined in claim 1. 70.A
process for producing a compound represented by
Formula I, according to claim 1, the process
comprising:  a) coupling an intermediate represented
by Formula 4(iii):  4 (iii) and an activated diacid
or a diacid activated using 2 equiv of peptide
coupling agent, in a solvent; and 



b) re-moving PG3 so as to form compounds of Formula
1; wherein PG3 is a protecting group and R1, R2, El,
A and Q are as defined in claim 1. 71.A process for
producing a compound represented by Formula I,
according to claim 1, the process comprising: a)
coupling two intermediates represented by Formula
4(ii):               ,NH2 PG3 0 B  H 0 4 (iii) with
triphosgene, or a triphosgene equivalent, in a
solventnd b) removing PG3 so as to form compounds of
Formula 1; wherein PG3 is a protecting group and R1,
R2, B, A and Q are as defined in claim 1. 72. A
process for producing a compound represented by
Formula I, according to claim 1, the process
comprising: a) coupling two intermediates represented
by Formula 40ii):              ,NH2 PG3 0 B RI-1\j .
4 (iii) with oxaly1 chloride in a solvent; and  b)
removing PG3 so as to form compounds of Formula 1;
wherein PG3 is a protecting group and R1, R2, B, A
and Q are as defined in claim 1. 73.A process for
producing a compound represented by Formula I,
according to claim 1, the process comprising: a)
coupling an intermediate represented by Formula
6(iii): /OH PG3 0 B IR1-1\/-)LN R2 H 0 6(iii) and
either a bis-acid chloride or a bis-acid, using a
coupling agent, in a solvent; and b) removing PG3 so
as to form compounds of Formula 1; wherein PG3 is a
protecting group and R1, R2, B, A and Q are as
defined in claim 1. 74.A process for producing a
compound represented by Formula I, according to claim
1, the process comprising: a) coupling an
intermediate represented by Formula 7(111):
CO2H PG3 0 Bo Rim _ R2o 7 (iii)  and a diamine using
a coupling agent in a solvent; and b) removing PG3 so
as to form compounds of Formula 1; wherein PG3 is a
protecting group and R1, R2, B, A and Q are as
defined in claim 1. 75.A process for producing a
compound represented by Formula I, according to claim
1, the process comprising: a) coupling an
intermediate represented by Formula 80R): 



El pG2,7CO2H and142in a solvent; and b) removing PG2
so as to form compounds of Formula 1; wherein PG2 is
a protecting group and R1, R2, A, A', 13, B1, Q and
Q1 are as defined in claim 1, 76.A process for
producing a compound represented by Formula I,
according to claim 1, the process comprising:
a) hydrogenation of a compound represented by lg  in
a solvent,        b) filtration and concentration of
the solvent to provide a compound of Formula I;
wherein R1, R2, Run, R200, A, Al, Bo, - 1 IDS Q and
Q1 are as defined in claim 1.   77. An in vitro
method of modulating IAP function, the method
comprising: contacting a cell with a compound,
according to any of claims 1 to 60, so as to prevent
binding of a BIR binding protein to an IAP BIR domain
thereby modulating the IAP 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 to claims 78 or 79, in which the disease
state is cancer.  81. Use of a compound of any one of
claims 1 to 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, c) retinoid receptor modulator, d) a
cytotoxic agent, e) an antiproliferative agent, f) a
prenyl-protein transferase inhibitor, g) an HMG-CoA
reductase inhibitor, h) an HIV protease inhibitor,
i) a reverse transcriptase inhibitor, k) an
angiogenesis inhibitor, I) a PPAR-y agonist, m) a
PPAR-8 agonist, n) an inhibitor of inherent multidrug
resistance, o) an anti-emetic agent, p) an agent
useful in the treatment of anemia, q) agents useful
in the treatment of neutropenia, r) an
immunologic-enhancing drug, s) a proteasome
inhibitor,  t) an HDAC inhibitor, u) an inhibitor of
the chymotrypsin-like activity in the proteasome, v)
9 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
in a 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 antibody.  86. Use,
according to claim 83, in which the death receptor
agonist is in an amount that produces a synergistic
effect.  87. Use, according to any of claims 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.  90. 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.  91. Use of a compound
according to any of claims 1-60 so as to prevent
binding of a BIR binding protein to an IAP BIR
domain, for modulating IAP function.   92. An isomer,
diasteoisomer or tautomer of a compound of Formula I,
according to any of claims 1-60.  93. A compound of
Formula I, according to any of claims 1-60, labelled
with fluorescein.  94. A compound, according to any
of claims 1-60, labelled with a radioactive isotope.
95. The compound, according to claim 94, in which the
radioactive isotope is tritium.  96. The compound,
according to claim 94, in which the radioactive
isotope is 14C.  97. A compound, according to any of
claims 1-60, labelled with biotin.  98. The process,
according to claim 70, wherein the activated diacid
is a diacid chloride.  99. The use of claim 82,
wherein the modulator of the immune system is
selected from the group consisting of
interferon-alpha, Bacillus 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 interieukins.     














