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This invention relates to novel heterocycles including 3-[1-[3~(imidazolin-2-ylamino)propyllindazol-5-ylcarbonylamino]-2-
(benzyloxycarbonylamino)propionic acid, which are useful as antagonists of the ayB3 integrin and related cell surface adhesive protein
receptors, to pharmaceutical compositions containing such compounds, processes for preparing such compounds, and to methods of using
these compounds, alone or in combination with other therapeutic agents, for the inhibition of cell adhesion, the treatment of angiongenic
disorders, inflammation, bone degradation, cancer metastasis, diabetic retinopathy, thrombosis, restenosis, macular degeneration, and other
conditions mediated by cell adhesion and/or cell migration and/or angiogenesis.
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IITLE

Novel Integrin Receptor Antagonists

EIELD QOF THE INVENTION

This invention relates to novel heterocycles which
are useful as antagonists of the af3 integrin and
related cell surface adhesive protein receptors, to
pharmaceutical compositions containing such compounds,
processes for preparing such compounds, and to methods
of using these compounds, alone or in combination with
other therapeutic agents, for the inhibition of cell
adhesion, the treatment of angiogenic disorders,
inflammation, bone degradation, cancer metastasis,
diabetic retinopathy, thrombosis, restenosis, macular
degeneration, and other conditions mediated by cell
adhesion and/or cell migration and/or angiogenesis.

BACKGROUND OF THE INVENTION

Angiogenesis or neovascularization is critical for
normal physiological processes such as embryonic
development and wound repair (Folkman and Shing, J.
Biol. Chem. 1992, 267:10931-10934; D'Amore and Thompson,
Ann. Rev. Physiol. 1987, 49:453-464). However,
angiogenesis also occurs pathologically, for example, in
ocular neovascularization (leading to diabetic
retinopathy, neovascular glaucoma, retinal vein
occlusion and blindness)., in rheumatoid arthritis and in
solid tumors (Folkman and Shing, J. Biol. Chem., 1992,

267:10931-10934; Blood and Zetter, Biochim. Biophys.

ACta-, 1990' mz.:118~128) .
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Tumor dissemination, or metastasis, involves
several distinct and complementary components, including
the penetration and traversing of tumor cells through
basement membranes and the establishment of self-
sustaining tumor foci in diverse organ systems. To this
end, angiogenesis 1s critical to tumor survival.

Without neovascularization, tumor cells lack the
nourishment to divide and will not be able to leave the
primary tumor site (Folkman and Shing, J. Biol. Chem.,
1992, 267:10931-10934).

Inhibition of angiogenesis in animal models of
cancer has been shown to result in tumor growth
suppression and prevention of metastatic growth (Herblin
et al., Exp. Opin. Ther. Patents, 1994, 1-14). Many
angiogenic inhibitors have been directed toward blocking
initial cytokine-dependent induction of new vessel
growth, e.g. antibodies to endothelial cell growth
factors. However, these approaches are problematic
because tumor and inflammatory cells can secrete
multiple activators of angiogenesis (Brooks et al.,
Cell, 1994, 79:1157-1164). Therefore, a more general
approach that would allow inhibition of angiogenesis due
to a variety of stimuli would be of benefit.

The integrin ayf3, sometimes called the vitronectin
receptor, is preferentially expressed on angiogenic
blood vessels in chick and man (Brooks et al., Science,
1994, 264:569-571; Enenstein and Kramer, J. Invest.
Dermatol., 1994, 103:381-386). ayf3 is the most
promiscuous member of the integrin family, allowing
endothelial cells to interact with a wide variety of
extracellular matrix components (Hynes, Cell, 1992,
69:11-25). These adhesive interactions are considered
to be critical for angiogenesis since vascular cells
must ultimately be capable of invading virtually all
tissues.
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While integrin af3 promotes adhesive events
important for angiogenesis, this receptor also transmits
signals from the extracellular environment to the
intracellular compartment (Leavesley et al., J. Cell
Biol., 1993, 121:163-170, 1993). For example, the
interaction between the a3 integrin and extracellular
matrix components promotes a calcium signal required for
cell motility.

During endothelium injury, the basement membrane
zones of blood vessels express several adhesive
proteins, including but not limited to von Willebrand
factor, fibronectin, and fibrin. Additionally, several
members of the integrin family of adhesion receptors are
expressed on the surface of endothelial, smooth muscle
and on other circulating cells. Among these integrins
is avB3, the endothelial cell, fibroblast, and smooth
muscle cell receptor for adhesive proteins including von
Willebrand factor, fibrinogen (fibrin), vitronectin,
thrombospondin, and osteopontin. These integrins
initiate a calcium-dependent signaling pathway that can
lead to endothelial cell and smooth muscle cell
migration and, therefore, may play a fundamental role in
vascular cell biology.

Recently, an antibody to the a3 integrin has been
developed that inhibits the interaction of this integrin
with agonists such as vitronectin (Brooks et al.,
Science, 1994, 264:569-571). Application of this
antibody has been shown to disrupt ongoing angiogenesis
on the chick choriocallantoic membrane (CAM), leading to
rapid regression of histologically distinct human tumor
transplanted onto the CAM (Brooks et al., Cell, 1994,
79:1157-1164). In this model, antagonists of the ayf3
integrin induced apoptosis of the proliferating
angiogenic vascular cells, leaving pre-existing
quiescent blood vessels unaffected. Thus, o¢f3 integrin

antagonists have been shown to inhibit angiogenesis and
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are recognized as being useful as therapeutic agents for
the treatment of human diseases such as cancer,
restenosis, thromoembolic disorders, rheumatoid
arthritis and ocular vasculopathies (Folkman and Shing,
J. Biol. Chem., 1992, 267:10931-10934).

Increasing numbers of other cell surface receptors
have been identified which bind to extracellular matrix
ligands or other cell adhesion ligands thereby mediating
cell-cell and cell-matrix adhesion processes. Like the
ayf3 integrin, these receptors belong to the integrin
gene superfamily and are composed of heterodimeric
transmembrane glycoproteins containing o- and B-subunits.
Integrin subfamilies contain a common B-subunit combined
with different a-subunits to form adhesion receptors
with unique specificity. The genes for eight distinct
B-subunits have been cloned and seguenced to date.

The integrin ayf3 is a member of the f3 integrin
subfamily and has been described on platelets,
endothelial cells, melanoma, smooth muscle cells, and
osteoclasts (Horton and Davies, J. Bone Min. Res. 1989,
4:803-808; Davies et al., J. Cell. Biol. 1989, 109:1817-
1826; Horton, Int. J. ExXp. Pathol., 1990, 11:741-759).
Like the major platelet integrin GPIIb/IIIa, the
vitronectin receptor binds a variety of RGD-containing
adhesive proteins such as vitronectin, fibronectin, von
Willibrand factor, fibrinogen, osteopontin, bone
sialoprotein II and thrombospondin in a manner mediated
by the RGD sequence.

A key event in bone resorption is the adhesion of
osteoclasts to the matrix of bone. Studies with
monoclonal antibodies have implicated the a.f3 receptor
in this process and suggest that a selective ayfi
antagonist would have utility in blocking bone
resorption in diseases such as osteoporosis (Horton et
al., J. Bone Miner. Res., 1993, 8:239-247; Helfrich et
al., J. Bone Miner. Res., 1992, 7:335-343).
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PCT Patent Application Publication Number
W094/08962, published April 28, 1994 discloses
fibrinogen receptor antagonists of the general formula
shown below:

wun
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European Patent Application Publication Number
10 655,439, published May 31, 1995 discloses fibrinogen

receptor antagonists of the general formula shown below:
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15 PCT Patent Application Publication Number
W095/17397, published June 29, 1995, discloses
fibrinogen receptor antagonists of the general formula
shown below:
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20 E D
PCT Patent Application Publication Number
W096/20192, published July 4, 1996, discloses fibrinogen
receptor antagonists of the general formula shown below:
25
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Co-pending, commonly assigned U.S. Patent
Application Serial Number 08/455,768 filed 5/31/95
5 discloses integrin inhibitors of the general formula
shown below:

R15
ab
R‘A\\~~\ 5
30 T WeXTY

10 None of the above references discloses or suggests
the compounds of the present invention which are
described in detail below.

SUMMARY OF THE INVENTION
15
The present invention provides novel nonpeptide
compounds which bind to integrin receptors thereby
altering cell-matrix and cell-cell adhesion processes.
The compounds of the present invention are useful for
20 the inhibition of cell adhesion and the treatment
(including prevention) of angiogenic disorders,
inflammation, bone degradation, cancer metastases,
diabetic retinopathy, thrombosis, restenosis, macular
degeneration, and other conditions mediated by cell
25 adhesion and/or cell migration and/or angiogenesis.
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One aspect of this invention provides novel
compounds of Formula Ia, Ib or Ic (described below)
which are useful as antagonists of the oyf3 integrin.
The ayf3 integrin is also referred to as the ayf3
receptor or the vitronectin receptor. The compounds of
the present invention inhibit the binding of vitronectin
or other RGD-containing ligands to ayf3 and inhibit cell
adhesion. The present invention also includes
pharmaceutical compositions containing such compounds,
and methods of using such compounds for the inhibition
of angiogenesis, and/or for the treatment of disorders
mediated by angiogenesis.

Another aspect of the present invention comprises
agents that inhibit the binding of vitronectin to the
ayBi receptor for the treatment (including prevention) of
thrombosis, which do not significantly alter hemostatic
balance and do not significantly inhibit platelet
aggregation and do not significantly inhibit
coagulation. Also, the compounds of the current
invention can be used for the treatment or prevention of
restenosis.

The present invention also provides novel
compounds, pharmaceutical compositions and methods which
may be used in the treatment or prevention of other
diseases which involve cell adhesion processes,
including, but not limited to, rheumatoid arthritis,
asthma, allergies, adult respiratory distress syndrome,
graft versus host disease, organ transplantation, septic
shock, psoriasis, eczema, contact dermatitis,
osteoporosis, osteoarthritis, atherosclerosis,
metastasis, wound healing, diabetic retinopathy, ocular
vasculopathies, inflammatory bowel disease and other
autoimmune diseases.

Also included in the present invention are
pharmaceutical kits comprising one or more containers
containing pharmaceutical dosage units comprising a
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compound of Formula Ia, Ib or Ic, for the therapeutic
inhibition of cell adhesion, the treatment of angiogenic
disorders, inflammation, bone degradation, cancer
metastasis, diabetic retinopathy, thrombosis,
restenosis, macular degeneration, and other conditions
mediated by cell adhesion and/or cell migration and/or
angiogenesis.

DETAILED DESCRIPTION OF THE INVENTION

The present invention provides novel compounds of
Formula Ia, Ib or Ic (described below) which bind to
integrin receptors thereby altering cell-matrix and
cell-cell adhesion processes. The compounds of the
present invention are useful for the inhibition of cell
adhesion and the treatment of angiogenic disorders,
inflammation, bone degradation, cancer metastases,
diabetic retinopathy, thrombosis, restenosis, macular
degeneration, and other conditions mediated by cell
adhesion and/or cell migration and/or angiogenesis, in a
mammal .

One aspect of this invention provides novel

compounds of Formula Ia, Ib or Ic (described below)
which are useful as antagonists of the af3 integrin.
The ayP3 integrin is also referred to as the ayp3
receptor or the vitronectin receptor. The compounds of
the present invention inhibit the binding of vitronectin
or other RGD-containing ligands to a.f3 and inhibit cell
adhesion. The present invention also includes
pharmaceutical compositions containing such compounds of
Formula Ia, Ib or Ic, and methods of using such
compounds for the inhibition of angiogenesis, and/or for
the treatment of angiogenic disorders, inflammation,
bone degradation, cancer metastases, diabetic
retinopathy, thrombosis, restenosis, macular
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degeneration, and other conditions mediated by cell
adhesion and/or cell migration and/or angiogenesis, in a
mammal .

5 [1] One aspect of the present invention comprises
compounds of Formula Ia:

R R
\ x4
/> y3
/ X
N\\ l —W—X—Y
X2
x‘é
RIO
Ia

10 including stereoisomeric forms thereof, or mixtures of
stereoisomeric forms thereof, or pharmaceutically
acceptable salt or prodrug forms thereof, wherein:

X1, X2, %3, and X4 are independently selected from
15 nitrogen or carbon provided that at least two of
X1, X2, X3 and X% are carbon;
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Rl is selected from:

N—A W%\h N—%
—-Umﬂﬁ—ﬂ( —umn%—a( Al ‘—Umﬂﬂ—*< ,L
oth, e =
o NH
N a2
—uwy—¢ 1 —umro—L | Y
F—’ D" .”U
NHR? NHR? _
N ., ~F
Nél\o N \\ / ' o <' é
\=|=/ L|// g—E ,N/ :
U
U U 7
7 /

5 A and B are independently -CHz-, -O-, -N(R?)-, or -C(=0)-;

al and B! are independently -CHz- or -N(R3)-;

D is -N(R2?)-, -O-, -S-, -C(=0)- or -SO2-;
10
E-F is -C(R4)=C(R5)-, -N=C(R%)-, -C(R%)=N-, or
-C(R%4)2C(R3)2-;
3. K, L and M are independently selected from -C(R4)-,
15 -C(R%)- or -N-, provided that at least one of J, K,

L and M is not -N-;

R2 is selected from: H, C3-Cs alkyl, (C1-Ce
alkyl)carbonyl, (C1-Cs alkoxy)carbonyl; (C1-Cs
20 alkyl)aminocarbonyl, C3-Ce alkenyl, C3-C7
cycloalkyl, C4-Ci11 cycloalkylalkyl, aryl,
heteroaryl (C1-Ce¢ alkyl)carbonyl,
heteroarylcarbonyl, aryl(Ci-Ce alkyl)-, (C1-Ce

-10-
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alkyl)carbonyl-, arylcarbonyl, C1-Cs alkylsulfonyl,
arylsulfonyl, aryl(C;-Cs alkyl)sulfonyl,
heteroarylsulfonyl, heteroaryl (C;-Cg
alkyl)sulfonyl, aryloxycarbonyl, or aryl(Ci1-Cs
alkoxyv)carbonyl, wherein said aryl groups are
substituted with 0-2 substituents selected from the
group consisting of C1-C4 alkyl, C1-Cs alkoxy, halo,
CF3, and nitro;

10 R? is selected from: H, C1-Cs alkyl, C3-Cy cycloalkyl,

C4-Cy11 cycloalkylalkyl, aryl, aryl(C1-Ce alkyl)-, or
heteroaryl (C1-Cg alkyl) -,

R4 and R> are independently selected from: H, C1-Cu

15

20

25

30

alkoxy, NR?R3, halogen, NO;, CN, CFj3, C;-Cg alkyl,
C3-Cs alkenyl, C3-C7 cycloalkyl, Ca-C11
cycloalkylalkyl, aryl, aryl(C;-Cg¢ alkyl)-, (C1-Cs
alkyl)carbonyl, (C1-Ce¢ alkoxy)carbonyl,
arylcarbonyl, or

alternatively, when substituents on adjacent atoms,
R4 and RS can be taken together with the carbon
atoms to which they are attached to form a 5-7
membered carbocyclic or 5-7 membered heterocyclic
aromatic or non-aromatic ring system, said
carbocyclic or heterocyclic ring being optionally
substituted with 0-2 groups selected from: C;-C4
alkyl, C1-C4 alkoxy, halo, cyano, amino, CF3, or
NO3z;

U is selected from:

35

-(CH2)n-,

-(CH2) n (CR7=CR8) (CH2) m-,
- (CH2) n(C=C) (CH2) m—"

- (CH2) :Q(CH2)

- (CHz) nO(CH2) -,

-11-
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(CH2) nN(R®) (CH3) -,
-(CH2)C (= )(CHz)m
- (CH2) n (C=0)N(R®) (CHz)
—(CHz)nN(R6)( O) (CH2) -, or
(CH3z) ) m

- (CHz) nS(0) p (CH2
wherein one or more of the methylene groups in U is
optionally substituted with R7;

selected from 1,2-cycloalkylene, 1,2-phenylene,
1,3-phenylene, 1,4-phenylene, 2,3-pyridinylene,
3,4-pyridinylene, 2,4-pvyridinylene, or 3,4-
pyridazinylene;

R® is selected from: H, Ci;-C4 alkyl, or benzyl;

R7 and R8 are independently selected from: H, C1-Cs

alkyl, Ci3-C7 cycloalkyl, Cy4-Cy1i cycloalkylalkyl,
aryl, aryl(Ci-Ce alkyl)-, or heteroaryl(Cp-Cs
alkyl)-

R10 is selected from: H, C1-Cq4 alkoxy substituted with 0-

1 R21, N(R®),, halogen, NO,, CN, CF3, COzR17,
C(=0)R17, CONRI7R20, -SO,R!7, -SO,NR17R20, C;-Cg
alkyl substituted with 0-1 R15 or 0-1 R21, C3-Cg
alkenyl substituted with 0-1 R!5 or 0-1 R2l, C3-Cy
cycloalkyl substituted with 0-1 R15 or 0-1 RZ21,
C4-C11 cycloalkylalkyl substituted with 0-1 R15 or
0-1 R21, aryl substituted with 0-1 R> or 0-2 R!l or
0-1 R21, or aryl(Ci1-Cg alkyl)- substituted with 0-1
R15 or 0-2 Rl or 0-1 R21;

R1l is selected from H, halogen, CF3, CN, NOz, hydroxy,

NR2R3, C;-C4 alkyl substituted with 0-1 R2l, C1-Cq4
alkoxy substituted with 0-1 R21, aryl substituted
with 0-1 R21, aryl(C;-Cg alkyl)- substituted with
0-1 R21, (C1-C4 alkoxy)carbonyl substituted with 0-1

-12-
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R21, (Cy,-C4 alkyl)carbonyl substituted with 0-1 R21,
C1-Cq4 alkylsulfonyl substituted with 0-1 R21, or
C1-C4 alkylaminosulfonyl substituted with 0-1 R21;

5 W 1s selected from:
- (C(R12)2)4C(=0)N(R13)~, or
-C(=0)-N(R13) - (C(R12);3) g-;

X is -C(R12) (R14)-C(R12) (R19)-; or
10
alternatively, W and X can be taken together to be

E—(CH 2)qC(=0)—N N—R'®
\.|—/

A

15 R!2 is selected from H, halcgen, C1-Cg alkyl, C»-Cg
alkenyl, Cy-Cg¢ alkynyl, C3-C7 cycloalkyl,
C4-Ci1o cycloalkylalkyl, (Ci1-C4 alkyl)carbonyl, aryl,
or aryl(Ci-Ce alkyl)-;

20 R13  is selected from H, C1-Cg alkyl, C3-Cj
cycloalkylmethyl, or aryl(Ci1-Ce¢ alkyl)-;

R14 is selected from:

H, C1-Cs alkylthio(C1-Cg alkyl)-, aryl(Ci-Cip

25 alkylthioalkyl)-, aryl(Ci-Cio alkoxyalkyl)-, C1-Cip
alkyl, C1-Ci10 alkoxyalkyl, C1-C¢ hydroxyalkyl,
C2-Cy10 alkenyl, C-Cyo alkynyl, C3-Cio cycloalkyl,
C3-C1g cycloalkylalkyl, aryl(Ci-Ce alkyl)-,
heteroaryl (C1-Cg alkyl)-, aryl, heteroaryl, CORl7,

30 C(=0)R17, or CONR17R20, provided that any of the
above alkyl, cycloalkyl, aryl or heteroaryl groups
may be unsubstituted or substituted independently
with 0-1 R16 or 0-2 R1%;

-13-
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R15 is selected from:

Y

H, R6, C1-Cjo alkyl, C;-Cyio alkoxyalkyl,

C1-C1o alkylaminoalkyl, C1-Cio dialkylaminoalkyl,
(C1-C10 alkyl)carbonyl, aryl{Cp-Ce¢ alkyl)carbonyl,
Cq1-C10 alkenyl, Ci1-Cio alkynyl ,C3-Cyo cycloalkyl,
C3-Ci0 cycloalkylalkyl, aryl(Ci-Cg alkyl)-,
heteroaryl (C1-Cg alkyl)-, aryl, heteroaryl, CO3Rl7,
C(=0)RY7, CONR17R20, SO,R!7, or SO,NRI7R20, provided
that any of the above alkyl, cycloalkyl, aryl or
heteroaryl groups may be unsubstituted or
substituted independently with 0-2 R11;

is selected from:

-COR1%, -SO3H, -PO3H, tetrazolyl, -CONHNHSO,CF3,
-CONHSO5R17, -CONHSO,NHR!7, -NHCOCF3,
-NHCONHSO,R!7, -NHSO;R17, -OPO3H2, -0SO3H,
-PO3Hs, -SO3H, -SO;NHCOR7, -SO,;NHCO,R7,

~N ~N o]
N N )—cr /
/)\“N’ //L\N l R_
\ \
H H HO o

' . O ;

R16 is selected from:

-N(R20) -C(=0) -0-R17,
-N(R20) -C (=0) -R17,
-N(R20) -C(=0) -NH-R17,
-N(R20)50,-R17, or
-N(R20) 50,-NR20R17;

R17 is selected from:

C1-C1o alkyl, C3-Ci1i cycloalkyl, aryl(Ci-Ce alkyl)-,
(C1-Cg alkyl)aryl, heterocaryl(Ci1-Cs alkyl)-, (C1-Cg

alkyl)heteroaryl, biaryl(Cy,-Cs alkyl)-, heteroaryl,
or aryl, wherein said aryl or heteroaryl groups are

-14-
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optionally substituted with 0-3 substituents
selected from the group consisting of: C;-C4 alkyl,
C1-Cq alkoxy, aryl, hetercaryl, halo,cyano, amino,
CF3, and NO3;

R'% is selected from:
H,
-C(=0)-0-R17,
-C(=0)-R17,
10 -C(=0)-NH-R17,
-S02-R17, or
—SOg—NR20R17;

R19 is selected from: hydroxy, Ci-Cio alkyloxy.

15 C3-C11 cycloalkyloxy, aryloxy, aryl(Ci-Cg alkoxy)-,
C3-C10 alkylcarbonyloxyalkyloxy, C3-Cig
alkoxycarbonyloxyalkyloxy,

C2-Cy10 alkoxycarbonylalkyloxy,
Cs-C1o cycloalkylcarbonyloxyalkyloxy,

20 C5-C10 cycloalkoxycarbonyloxyalkyloxy,
Cs5-Cq10 cycloalkoxycarbonylalkyloxy.
C7-C11 aryloxycarbonylalkyloxy,

Cg-C12 aryloxycarbonyloxyalkyloxy,
Cg-C12 arylcarbonyloxyalkyloxy,

25 Cs-C10 alkoxyalkylcarbonyloxyalkyloxy,

Cs-C10 (5-alkyl-1,3-dioxa-cyclopenten-2-one-
yl)methyloxy, Cy10-Ci14 (5-aryl-1,3-dioxa-cyclopenten-
2-one-yl)methyloxy, or (R!1) (Rl2)N-(C1-Ci09 alkoxy)-;

30 R20 is selected from: H, C1-Cg alkyl, C3-C7 cycloalkyl,
C4-C11 cycloalkylalkyl, aryl, aryl(C1-Ce alkyl)-, or
heteroaryl (C1-C¢ alkyl) -;

R2l is selected from: COOH or NR6,;

35
m is 0-4;

-15-~
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n is 0-4;
T 15 0-4;
P is 0-2;
of is 0-2; and

(92]
]
'_bv
n

0-2;

with the following provisos:
(1) t, n, m and g are chosen such that the number
of atoms connecting R! and Y is in the range of
10 10-14; and
(2) n and m are chosen such that the value of n
plus m is greater than one unlessgs 1 13

(T A
RSV R AVERNE S PR

15 [2] Preferred compounds of the invention as described

above are compounds of the Formula Ia:

!T /M
N XL s
/ *x
N\\ I —W—X—Y
x2
x‘é
RIO
Ia

20 including stereoisomeric forms thereof, or mixtures of
stereoisomeric forms thereof, or pharmaceutically
acceptable salt or prodrug forms thereof, wherein:

X1, %2, X3, and X4 are independently selected from

25 nitrogen or carbon provided that at least two of
X1, X2, x3 and X% are carbon;
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N—A N—R): N—M
—UWR%—*( -—uma%—%(_+\m -—umn%—a{ A
B )' . B1_< , = /
o
NHR?

A and B are independently -CHz-, -O-, -N(R2)-, or -C(=0)-;

Al and Bl are independently -CH;- or -N(R3)-;
D lS —N(RZ)-I _O—f —S-l -C(:O)— or ‘SOQ-;

E-F is -C(R4)=C(R5)-, -N=C(R4)-, -C(R4)=N-, or
-C(R4) 2C(R3) ;-;

J, K, L and M are independently selected from -C(R%)

s

-C(R3)- or -N-, provided that at least one of J, K,

L and M is not -N-;

R is selected from: H, C1-Cg alkyl, (Cy1-Cg
alkyl)carbonyl, (C1-Ces alkoxy)carbonyl, C1-Cs

alkylaminocarbonyl, C3-Cg alkenyl, C3-C7 cycloalkyl,

Cq-Cq1 cycloalkylalkyl, aryl, heteroaryl (C1-Cg
alkyl)carbonyl, heteroarylcarbonyl, aryl (Ci-Cg
alkyl)-, (C1-Ce alkyl)carbonyl, arylcarbonyl,
alkylsulfonyl, arylsulfonyl, aryl(C;-Cs

alkyl)sulfonyl, heterocarylsulfonyl, heteroaryl (Ci-
Ce alkyl)sulfonyl, aryloxycarbonyl, or aryl(C;-Cs

alkoxy)carbonyl, wherein said aryl groups are

substituted with 0-2 substituents selected from the
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group consisting of C1-Cy alkyl, C1-C4 alkoxy, halo,
CF3, and nitro;

R3 is selected from: H, C1-Ce alkyl, C3-C7 cycloalkyl,

C4-C11 cycloalkylalkyl, aryl, aryl(Ci;-Ce¢ alkyl)-, or
heteroaryl (C1-Cs alkyl) -,

R4 and R® are independently selected from: H, C1-C4

U is

alkoxy. NR2R3, halogen, NO;, CN, CF3, C1-Cs alkyl,
C3-Cg alkenyl, C3-Cy7 cycloalkyl, C4-C11
cycloalkylalkyl, aryl, aryl(Ci1-Cg¢ alkyl)-, C-Cy
alkylcarbonyl, arylcarbonyl or

alternatively, when substituents on adjacent atoms,
R4 and RS can be taken together with the carbon
atoms to which they are attached to form a 5-7
membered carbocyclic or 5-7 membered heterocyclic
aromatic or non-aromatic ring system, said
carbocyclic or heterocyclic ring being opticnally
substituted with 0-2 groups selected from: C31-Cy
alkyl, C3-Cq4 alkoxy, halo, cyano, amino, CF3, or
NO2;

selected from:

- (CHz)n—l
- (CH2) n(CR7=CR®) (CH2) m~,
- (CHZ)cQ(CH2 mT o

)
- (CH2) nO(CH2) n—»

- (CH2) nN(R®) (CH2) m~,

- (CH2)nC(=0) (CHp) -, OF

- (CH2) nS(O) p(CH2) m~

wherein one or more of the methylene groups in U is
optionally substituted with R7;
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Q is selected frcm 1,2-thenviane, 1,3-phenylene, 2,

e -~ \ - A
nVv.LEne, or o, 4-

I

fis

’_l.
1

pyridinylene, 3,4-pyvris

pyridinylene;
R® is selected from: H, C3-C4 alkyl, or benzyl;

R’ and R® are independently selected from: H, C1-Csg

PCT/US96/20523

3-

alkyl, C3-Cy cycloalkyl, C4-Ci1 cycloalkvlalkyl,

aryl, aryl(C;-Ce alkyl)-, or hetercaryl (Co-Cs
alkyl)-,

R10 is selected from: H, C1-C4 alkoxy substituted with

0-1 R2?1, N(R®)5, halogen, NO,, CN, CFi3, COsR17,
C(=0)R!7, CONRI7R20, -50,R!7, -SO,NR17R20, C1-Cg

alkyl substituted with 0-1 R15 or 0-1 R21, C3-Cg
alkenyl substituted with 0-1 R5 or 0-1 R21, C3-Cy

cycloalkyl substituted with 0-1 R1% or 0-1 R?1,

C4-C11 cycloalkylalkyl substituted with 0-1 R15 or

0-1 R2l, aryl substituted with 0-1 R15 or 0-2 Rl or
0-1 R21, or aryl(Ci-Ce alkyl)- substituted with 0-1

R15 or 0-2 R!1 or 0-1 R2l;

Rl is selected from: H, halogen, CF3, CN, NO;, hydroxy,
NR2R3, C1-C4 alkyl substituted with 0-1 R21, (C;-C4
alkoxy substituted with 0-1 R2!, aryl substituted
with 0-1 R2l, aryl(C;-Cg alkyl)- substituted with
0-1 R21, (C1-C4 alkoxy)carbonyl substituted with 0-1

Rr21

, (C1-C4 alkyl)carbonyl substituted with 0-1 R21,

C1-C4 alkylsulfonyl substituted with 0-1 R2l, or
C1-C4 alkylaminosulfonyl substituted with 0-1 R21;

W is -C(=0)-N(R13)-(C(R12);)4-;
X is -C(R!2) (R14)-C(R12) (R15)-;

alternatively, W and X can be taken together to be

-19-
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f—(cHaceo—N  N—R®
.|~

AAAS

R12 is H or C1-Cg alkyl;

is selected from: H, C;-Cs alkyl,

C3-C7 cycloalkylmethyl, or aryl(Ci-Cs alkyl)-;

is selected from:

H, C1-Cg alkylthiocalkyl, aryl(Ci-Cip
alkylthiocalkyl)-, aryl(Cy1-Cip alkoxyalkyl)-., Ci1-Cio
alkyl, C1-Cio alkoxyalkyl, C1-Cs hydroxyalkyl,

C,-Cq1o alkenyl, Cz-Cio alkynyl, C3-Cig cycloalkyl,
C3-C1g9 cycloalkylalkyl, aryl(C;-Ce¢ alkyl)-,
heteroaryl (C1-C¢ alkyl)-, aryl, heteroaryl, COzR7,
C(=0)R17, or CONR!7R29, provided that any of the
above alkyl, cycloalkyl, aryl or heteroaryl groups
may be substituted independently with 0-1 R1® or 0-2
Rll;

R15 is selected from:

H, R16, C1-Cq10 alkyl, C1-Cy1o alkoxyalkyl,

C1-C1o alkylaminoalkyl, C1-Cio dialkylaminoalkyl,
C1-C10 alkylcarbonyl, aryl(Co-Cs alkyl)carbonyl,
C,-C10 alkenyl, C3-Cio alkynyl ,C3-Cio cycloalkyl,
C3-Cio cycloalkylalkyl, aryl(C1-Cs alkyl) -,
heteroaryl (C1-Ce¢ alkyl)-, aryl, heteroaryl, CO5R17,
C(=0)R17, CONR17R20, SO,R!7, or SO;NRI7R20, provided
that any of the above alkyl, cycloalkyl, aryl or
heteroaryl groups may be substituted independently
with 0-2 R11;

Y is selected from:

-20-



WO 97/23480 PCT/US96/20523

-COR1%, -50:1H,

N ~N (o]
- N
N| \:N | \>—CFa /
)\N N
\ \ N\
H H HO (0]

' , Or H

5 R1% is selected from:
-N(R20) -C (=0) -0-R17,
-N(R20) -C(=0) -R17,
-N(R20) -C(=0)-NH-R17,
-N(R20)50,-R17, or
10 ~-N(R20) 50,-NR20R17;

R17 is selected from:

C1-C10 alkyl, C3-Cj; cycloalkyl, aryl(Ci1-Cg alkyl)-,
(C1-Cs alkyl)aryl, heterocaryl(Cy1-Cg¢ alkyl)-, (Ci1-Cs

15 alkyl)heteroaryl, biaryl(Ci-Ce alkyl)-, heteroaryl,
or aryl, wherein said aryl or heterocaryl groups are
optionally substituted with 0-3 substituents
selected from the group consisting of: C1-C4 alkyl,
C1-C4 alkoxy, aryl, heterocaryl. halo,cyano, amino,

20 CF3, and NO3;

R18 is selected from:

H,
-C(=0) -0-R17,
25 -C(=0)-R17,
-C(=0) -NH-R17,

-50,-R17, or
-S0,-NR20R17;

30 R!9 is selected from: hydroxy, Ci;-Ci1o alkyloxy,
C3-C31 cycloalkyloxy, Ce-Cio aryloxy,
C7-C11 aralkyloxy, C3-Cio alkylcarbonyloxyalkyloxy,
C3-Cy1o alkoxycarbonyloxyalkyloxy.
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C2-Cro
Cs-C1o
Cs-Cio
Cs-C1o
C7-C11
Cg-C12
Cg-C12
Cs-Cio
Cs-C1o

yv1l)methyloxy,
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alkoxycarbonylalkyloxy,
cycloalkylcarbeonyloxyalkyloxy,
cycloalkoxycarbonyloxyalkyloxy,
cycloalkoxycarbonylalkyloxy,
aryloxycarbonylalkyloxy,
aryloxycarbonyloxyalkyloxy,
arylcarbonyloxyalkyloxy,
alkoxyalkylcarbonyloxyalkyloxy,
(5-alkyl-1,3-dioxa-cyclopenten-2-one-

C10-Ci14 (5-aryl-1,3-dioxa-cyclopenten-

2-one-yl)methyloxy, or (R11l) (R12)N-(C;-Ciq alkoxy)-;

R20 gelected from: H, C1-Cg alkyl, C3-C7 cycloalkyl, Cq4-
C11 cycloalkylalkyl, aryl(Ci-Ce¢ alkyl)-, or
heterocaryl (C1-Ce¢ alkyl)-;

R2l is selected from COOH or NR®;;

is
is
is
18
is

is

; and

Further preferred compounds of the invention as

described above are compounds of the Formula IIa or IIb:

10
15
m
20 n
p
of
t
r
25
(3]
30

i\ i

/'N I X, /’N I X,

N XT’ W—X__ ” ) 7

R10 Y R W v
~x7

Ila ITb
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including stereoisomeric forms thereof, or mixtures of
stereoisomeric forms thereof, or pharmaceutically
acceptable salt or prodrug forms thereof wherein:

5 X; and X3 are independently selected from nitrogen or
carbon;
R! is selected from:

R4

N N N
il ) T

HS

S any oL
_UNRL@’ —UNRﬁ——(/] 'UNHG-—<N | |

S

N NS ;‘ | NS
el T et T
UNR

SU NTNF

’

NHo
Ne= N N
-UNR6—<\N:/> ' —UNH&—(’SD —U—&:S( '

NH> NH;
NH2
N== N Ne==
-_—
ARy = /-
10 wherein the above heterocycles are optionally

substituted with 0-2 substituents selected from the
group consisting of: NH;, halogen, NO;, CN, CF3, Ci-
Cyq4 alkoxy, C1-Cs alkyl, and C3-C7 cycloalkyl;

15 U is -(CHz)p-, =-{CHz)¢Q{CHyiy- or -C(=0) (CHy)p-1-, wherein

one of the methylene groups is optiocnally
substituted with R7;
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0 is celected frem 1,2-ghenvlene, 1,Z-phenyiene, 2,3-

1

pvridinvlene, 3,4-pyridinyisne, <or 2,4-

4

pyridinylene;
R® is selected from: H, C1-C4 alkyl, or benzyl;

R7 is selected from: C;1-Cg alkyl, C3-C7 cycloalkyl, C4-
Ci11 cycloalkylalkyl, aryl, aryl(Ci-Ces alkyl),
heteroaryl, or heteroaryl(C1-Cs alkyl);

R10 is selected from: H, C1-C4 alkoxy substituted with
0-1 R21, halogen, COzR!7, CONR17R20, C;-Cg¢ alkyl
substituted with 0-1 RS or 0-1 R2l, C3-Cy
cycloalkyl substituted with 0-1 R!5 or 0-1 R<1,
C4-C11 cycloalkylalkyl substituted with 0-1 R15 or
0-1 R21, or aryl(Cq1-Cg alkyl)- substituted with 0-1
R1S or 0-2 R!! or 0-1 R?L;

R1l is selected from: H, halogen, CF3, CN, NO;, hydroxy,
NR2R3, C;-C4 alkyl substituted with 0-1 R2l, C1-Cq
alkoxy substituted with 0-1 R21, aryl substituted
with 0-1 R2!, aryl(Cj;-Ce alkyl)- substituted with
0-1 R21, (C;1-C4 alkoxy)carbonyl substituted with 0-1
R21, (Cy-C4 alkyl)carbonyl substituted with 0-1 R21,
C1-C4 alkylsulfonyl substituted with 0-1 R2!, or
C1-C4 alkylaminosulfonyl substituted with 0-1 R21;

W is -C(=0)-N(R13)-;

X is -CH(R4)-CH(R1®)-;
R13 is H or CHj;

R4 is selected from:

H, C1-C10 alkyl, aryl, or heteroaryl, wherein said

aryl or heteroaryl groups are optionally
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substituted with 0-3 substituents selected from the
group consisting of: C1-C4 alkyl, C;-C4 alkoxy,
aryl, halo, cyano, amino, CF3, and NO»;

R15 is H or RlS;
Y is -COR19;

Rl® is5 selected from:
~NH (R20) -C (=0) -0-R17,
N(R20)-C(=0)-R17,
N(R20)-C(=0) -NH-R17,
N(R20)S0,-R17, or
(R20)Soz N(R20)R17;

R17 is selected from:
C1-Ci0 alkyl, Ci3-Cq1 cycloalkyl, aryl(C;-Cg alkyl)-
(C1-C6 alkyllaryl, heterocaryl(Ci1-Cg alkyl)-, (C1-Cs
alkyl)heteroaryl, biaryl(C,-Ce alkyl)-, heterocaryl,
or aryl, wherein said aryl or heteroaryl groups are
optionally substituted with 0-3 substituents
selected from the group consisting of: C1-C4 alkyl,
C1-C4 alkoxy. aryl, hetercaryl, halo, cyano, amino,
CF3, and NOs;

R19 is selected from:
hydroxy, C1-Ci1o alkoxy,
methylcarbonyloxymethoxy-,
ethylcarbonyloxymethoxy-,
t-butylcarbonyloxymethoxy-,
cyclohexylcarbonyloxymethoxy-,
1- (methylcarbonyloxy)ethoxy-,

- (ethylcarbonyloxy)ethoxy-,
1-(t-butylcarbonyloxy)ethoxy-,
1- (cyclohexylcarbonyloxy)ethoxy-,
i-propyloxycarbonyloxymethoxy-,
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t-butyloxycarbonyloxymethoxy-,
1- (i-propyloxycarbonyloxy)ethoxy-,
1- (cyclohexyloxycarbonyloxy)ethoxy-,
1-(t-butyloxycarbonyloxy)ethoxy-,
5 dimethylamincethoxy-,
diethylaminoethoxy-,
(5-methyl-1,3-dioxacyclopenten-2-on-4-yl)methoxy-,
(5- (t-butyl)-1,3~-dioxacyclopenten-2-on-4-
v1l)methoxy-,
10 (1,3-dioxa-5-phenyl-cyclopenten-2-on-4-yl)methoxy-,
or
1- (2- (2-methoxypropyl)carbonyloxy)ethoxy-;

R20 is H or CHj;

15
R21 is selected from COOH or NR®;;
m is 2 cr i;
n is 1-4; and
20 C e 0 or X
(4] Still further preferred compounds of the above
invention are compounds of the Formula IIa or IIb:
25
1 R'
g \
/ ' g / I X,
\ A or \ /
X4
R‘IO W= X\Y Rm W v
\x/
Ila IIb

including stereoisomeric forms thereof, or mixtures of
stereoisomeric forms thereof, or pharmaceutically
30 acceptable salt or prodrug forms thereof wherein:
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X1 and X3 are independently selected from nitrogen or
carbon, provided that at least one of X; and X3 is

carbon;

Rl is selected from:

wl

4

N N N |
—unre—¢ j | —UNRE—( :> ‘—UNHG‘—</ I '
N HN N R

NH,

N= N
pan W B o
N
—unre—{ D —u ) | \
N ' %ﬁ:(r;’

NHo
NH
N\* 2 Nj o A2
Ve o =T
wherein the above heterocycles are optionally
substituted with 0-2 substituents selected
10 from the group consisting of: NHy, halogen,

NO;, CN, CF3, C1-C4 alkoxy, Ci;-Cs alkyl, and
C3-C7 cycloalkyl;

U is -(CHy)p-, =-{CHz} Qi{CHy!y- or -C(=0) (CH3)n-1-, wherein
15 one of the methylene groups is optionally
substituted with R7;

Q iz selected from 1,2-ghenylene, 1,3-phenviene, 2,3-
pvridinylene, 3,4-pyridinylene, cr 2,4-
20 pyridinyiene;

Ré is selected from: H, C1-C4 alkyl, or benzyl;
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R7 is selected from: C1-Ce alkyl, C3-C7 cycloalkyl,

Cs4-Cy11 cycloalkylalkyl, aryl, aryl(Ci1-Cs alkyl),
heteroaryl, or heteroaryl(C;-Cs alkyl);

R1C is selected from: H, C;-C4 alkoxy substituted with

0-1 R31l, halogen, CO;R17, CONR17R20, C1-Cg alkyl
substituted with 0-1 R1% or 0-1 R2l, C3-Cy
cycloalkyl substituted with 0-1 R15 or 0-1 R21,
C4-C11 cycloalkylalkyl substituted with 0-1 RIS or
0-1 R2l, or aryl(Ci-Ce alkyl)- substituted with 0-1
R15 or 0-2 R!1 or 0-1 R2L;

Rl is selected from: H, halogen, CF3, CN, NO;, hydroxy,

NR2R3, C;-C4 alkyl substituted with 0-1 R2l, (C41-C4
alkoxy substituted with 0-1 R2l, aryl substituted
with 0-1 R?l, aryl(Ci1-Ce alkyl)- substituted with
0-1 R21, (C;-C4 alkoxy)carbonyl substituted with 0-1
R21, (C1-C4 alkyl)carbonyl substituted with 0-1 R?1,
C1-C4 alkylsulfonyl substituted with 0-1 R2l, or
C1-C4 alkylaminosulfonyl substituted with 0-1 R21;W
is -C(=0)-N(R13)-;

W is -C(=0)-N(R13)-;
X is -CH(R14)-CH(R15)-;
R13 is H or CHas,

R14 is selected from:

H, C1-Ci1o alkyl, aryl, or heteroaryl, wherein said
aryl or heteroaryl groups are optionally
substituted with 0-3 substituents selected from the
group consisting of: C1-C4 alkyl, Ci1-C4 alkoxy,
aryl, halo, cyano, amino, CF3, and NO;

R1S is H or R1§;
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Y is -COR19;

R1® is selected from:

5 -N(R20) -C(=0) -0-R17,
-N(R20)-C (=0) -R17,
-N(R20) -C (=0) -NH-R17,

) -
) -
-N(R20)50,-R17, or
-N(R20) 50,-NR2OR17;

10
R17 is selected from:

C1-Ci10 alkyl, C3-Cqi1 cycloalkyl, aryl(Ci-Cg¢ alkyl)-
(C1-Ce¢ alkyl)aryl, heterocaryl(Ci-Cs alkyl)-, (C;-Cg
alkyl)heteroaryl, biaryl(Cj-Cg alkyl)-, heterocaryl,

15 or aryl, wherein said aryl or heteroaryl groups are
optionally substituted with 0-3 substituents
selected from the group consisting of: C1-Cq4 alkyl,
C1-C4 alkoxy, aryl, heteroaryl, halo, cyano, amino,
CF3, and NOj3;

20

R19 is selected from:
hydroxy, C1-Ci1o alkoxy,
methylcarbonyloxymethoxy-,
ethylcarbonyloxymethoxy-,

25 t-butylcarbonyloxymethoxy-,
cyclohexylcarbonyloxymethoxy-,

1- (methylcarbonyloxy)ethoxy-,
- (ethylcarbonyloxy)ethoxy-,
1- (t-butylcarbonyloxy)ethoxy-,

30 1- (cyclohexylcarbonyloxy)ethoxy-,
iI-propyloxycarbonyloxymethoxy-,
t~-butyloxycarbonyloxymethoxy-,

1- (i-propyloxycarbonyloxy)ethoxy-,
1- (cyclohexyloxycarbonyloxy) ethoxy-,

35 1- (t-butyloxycarbonyloxy)ethoxy-,

dimethylaminoethoxy-,
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diethylaminoethoxy-,
(5-methyl-1,3-dioxacyclopenten-2-on-4-yl)methoxy-,
(5~ (t-butyl)-1,3-dioxacyclopenten-2-on-4-
v1l)methoxy-,
5 (1,3-dioxa-5-phenyl-cyclopenten-2-on-4-yl)methoxy-,
or

1-(2-(2-methoxypropyl)carbonyloxy) ethoxy-;

R20 is H or CHj;

10
R21 ig selected from COOH or NR®;;
At is O or i
n is 1-4; and

15 r s O oor L

[5] Specifically preferred compounds of the invention
as described above are compounds of Formula Ia,
including enantiomeric or diasteriomeric forms thereof,
20 or mixtures of enantiomeric or diasteriomeric forms
thereof, or pharmaceutically acceptable salt or prodrug
forms thereof, selected from the group consisting of:

3—[l-[3-(imidazolin—Z-ylamino)propyl]indazol—S-

25 ylcarbonylamino]—2—(benzyloxycarbonylamino)—

propionic acid,
3—[1—[3-(imidazolin-Z-ylamino)propyl]indazol—S-

ylcarbonylamino]—2—(2,4,6-trimethylbenzene—

sulfonylamino)propionic acid,

30 3—[1—[3-(imidazolin—2—ylamino)propyl]indazol—S—
ylcarbonylamino]—z-(benzenesulfonylamino)
propionic acid,

3—[l-[3-(imidazolin-2-ylamino)propyl]indazol—S—
ylcarbonylamino]-2-(2,6—dichlorobenzene—

35 sulfonylamino) propionic acid,
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3-(1-[3-(imidazolin-2-ylamino)propyl)indazol-5-
ylcarbonylamino]-2-(3,5-dimethylisoxazol-4-
ylsulfonylamino) propionic acid,

3-[1-[3-(imidazolin-2-ylamino)propyl]indazol-5-

5 ylcarbonylamino]-2-(2, 6-dimethylbenzene-

sulfonylamino)propionic acid,

3-[1-[3-(imidazolin-2-ylamino)propyl]indazol-5-
ylcarbonylamino]-2-(2, 6-dimethyl-4-phenyl-
benzenesulfonylamino)propionic acid,

10 3-[{1-[3-(imidazolin-2-ylamino)propyl]indazol-5-
ylcarbonylaminol-2-(4-phenylbenzenesul fonyl-
amino)propionic acid,

3-(1-[3-(tetrahydropyrimid-2-ylamino)propyl] -
indazol-5-ylcarbonylamino]-2- (benzyloxy-

15 carbonylamino)propionic acid,

3-[1-[3-(tetrahydropyrimid-2-ylamino)propyl]-
indazol-5-ylcarbonylamino]-2-(2,4,6-trimethyl-
benzenesulfonylamino)propionic acid,

3-[1-[{3-(tetrahydropyrimid-2-ylamino)propyl]-

20 indazol-5-ylcarbonylamino]-2- (benzenesul fonyl-
amino) propionic acid,

3-[1-[3-(tetrahydropyrimid-2-ylamino)propyl]-
indazol-5-ylcarbonylamino]-2- (2, 6-dichloro-
benzenesulfonylamino)propionic acid,

25 3-[1-[3-(tetrahydropyrimid-2-ylamino)propyl] -
indazol-5-ylcarbonylamino}-2-(3,5-dimethyl-
isoxazol-4-ylsulfonylamino)propionic acid,

3-{1-[3-(tetrahydropyrimid-2-ylamino)propyl]-
indazol-5-ylcarbonylamino]-2-(2, 6-dimethyl-

30 benzenesulfonylamino)propionic acid,

3-[{1-[3-(tetrahydropyrimid-2-ylamino)propyl] -
indazol-5-ylcarbonylamino]-2- (2, 6-dimethyl-4-
phenylbenzenesulfonylamino)propionic acid,

3-[1-[3-(tetrahydropyrimid-2-ylamino)propyl] -

35 indazol-5-ylcarbonylamino]-2- (4-phenylbenzene-
sulfonylamino)propionic acid,
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3-[1-{3-(imidazol-2-vlamino)propyl]indazol-5-yl-
carbonylamino]-2- (benzyloxycarbonylamino) -
propionic acid,

3-{1-[3-(imidazol-2-ylamino)propyll]lindazol-5-yl-
carbonylamino]-2-(2,4,6-trimethylbenzene-
sulfonylamino)propionic acid,

(92

3-[(1-[3-(imidazol-2-ylamino)propyl]indazol-5-yl-
carbonylamino]-2- (benzenesulfonylamino) -
propionic acid,

10 3-[1-[3-(imidazol-2-ylamino)propyl]lindazol-5-yl-
carbonylaminol-2-(2,6-dichlorobenzene-
sulfonylamino)propionic acid,

3-[{1-[3-(imidazol-2-ylamino)propyll}indazol-5-yl-
carbonylaminol-2-(3,5-dimethylisoxazol-4-

15 ylsulfonylamino)propionic acid,

3-[1-[3-(imidazol-2-ylamino)propyl]indazol-5-yl-
carbonylamino]-2- (2, 6-dimethylbenzene-
sulfonylamino)propionic acid,

3-[1-[3-(imidazol-2-ylamino)propyl]indazol-5-yl-

20 carbonylamino]-2-(2, 6-dimethyl-4-phenyl-
benzenesul fonylamino)propionic acid,

3-[1-[3-(imidazol-2-ylamino)propyl]indazol-5-yl1-
carbonylamino]-2- (4-phenylbenzenesulfonyl-
amino)propionic acid,

25 3-[1-[3- (pyridin-2-ylamino)propyl}indazol-5-yl-
carbonylamino]-2- (benzyloxycarbonylamino) -
propionic acid,

3-{1-[3—(pyridin—2—ylamino)propyl]indazol—S—yl-
carbonylamino]-2-(2,4,6-trimethylbenzene-

30 sulfonylamino)propionic acid,

3—[l-[3—(pyridin-z-ylamino)propyl]indazol—s—yl—
carbonylamino) -2- (benzenesul fonylamino} -
propionic acid,

3-[1-[3- (pyridin-2-ylamino)propyl]indazol-5-yl-

35 carbonylamino]-2- (2, 6-dichlorobenzene-
sulfonylamino)propionic acid,
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3-[1-[3-(pyridin-2-ylamino)propyl]lindazol-5-y1-
carbonylaminol-2-(3,5-dimethylisoxazol-4-
ylsulfonylamino)propionic acid,

3-(1-[3-(pyridin-2-ylamino)propyl]indazol-5-yl-

5 carbonylaminol]-2- (2, 6-dimethylbenzene-

sulfonylamino)propionic acid,
3-[1-(3-(pyridin-2-ylamino)propyl])indazol-5-yl1-

carbonylamino]-2-(2,6-dimethyl-4-phenyl-

benzenesulfonylamino)propionic acid,

10 3-{1-{3-(pyridin-2-ylamino)propyl]}indazol-5-y1-
carbonylamino] -2- (4-phenylbenzenesulfonyl-
amino) propionic acid,

3-[1-[3-(imidazolin-2-ylamino)propyl])indazol-4-
yvlcarbonylamino] -2- (benzyloxycarbonylamino) -

15 propionic acid,

3-[(1-[{3-(imidazolin-2-ylamino)propyl]indazol-4-
ylcarbonylamino]-2-(2,4,6-trimethylbenzene-
sulfonylamino)propionic acid,

3-{1-(3-(imidazolin-2-ylamino}propyl)indazol-~-4-

20 vlcarbonylamino] -2- (benzenesul fonylamino)
propionic acid,

3-{1-{3-(imidazolin-2-ylamino)propyl]indazol-4-
yvlcarbonylamino]-2-(2, 6-dichlorobenzene-
sulfonylamino)propionic acid,

25 3-[1-{3-(imidazclin-2-ylamino)propyl]indazol-4-
ylcarbonylaminol-2-(3,5-dimethylisoxazol-4-
yvlsulfonylamino) propionic acid,

3-[1-[3-(imidazolin-2-ylamino)propyl]indazol-4-
ylcarbonylamino}-2-(2, 6-dimethylbenzene-

30 sulfonylamino)propionic acid,

3-[1-[3-(imidazolin-2-ylamino)propyl]indazol-4-
vlicarbonylamino]-2-(2, 6-dimethyl-4-paenyl-
benzenesulfonylamino)propionic acid,

3-[{1-{3-(imidazolin-2-ylamino)propyl]indazol-4-

35 vlcarbonylamino]-2- (4-phenylbenzenesulfonyl-
amino)propionic acid,
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3-[1-[3-(tetrahydropyrimid-2-ylamino)propyl]-
indazocl-4-ylcarbonylamino] -2- (benzyloxy-
carbonylamino)propionic acid,

3-[1-{3-(tetrahydropyrimid-2-ylamino)propyl]-

5 indazol-4-ylcarbonylamino]-2-(2,4,6-trimethyl-

benzenesul fonylamino)propionic acid,

3-[1-[3-(tetrahydropyrimid-2-ylamino)propyl]-
indazol-4-ylcarbonylamine) -2- (benzenesul fonyl-
amino) propionic acid,

10 3-[1-([3-(tetrahydropyrimid-2-ylamino)propyl]-
indazol-4-ylcarbonylamino] -2-(2,6-dichloro-
benzenesulfonylamino)propionic acid,

3-{1-[3-(tetrahydropyrimid-2-ylamino)propyl]-
indazol-4-ylcarbonylamino]-2-(3,5-dimethyl-

15 isoxazol-4-ylsulfonylamino)propionic acid,

3-[1-[3- (tetrahydropyrimid-2-ylamino)propyl]-
indazol-4-ylcarbonylamino]-2-(2,6-dimethyl-
benzenesul fonylamino)propionic acid,

3-{1-[3- (tetrahydropyrimid-2-ylamino)propyl]-

20 indazol-4-ylcarbonylamino]-2-(2,6-dimethyl-4-
phenylbenzenesulfonylamino)propionic acid,

3-{1-(3-(tetrahydropyrimid-2-ylamino)propyl]-
indazol-4-ylcarbonylamino] -2- (4-phenylbenzene-
sulfonylamino)propionic acid,

25 3-{1-[3-(imidazol-2-ylamino)propyl]indazol-4-yl-
carbonylaminol-2- (benzyloxycarbonylamino) -
propionic acid,

3-[1-(3-(imidazol-2-ylamino)propyl]lindazol-4-yl-
‘carbonylamino]-2-(2,4,6-trimethylbenzene-

30 sulfonylamino)propionic acid,

3-[{1-(3-(imidazol-2-ylamino)propyl]indazol-4-yl-
carbonylamino] -2- (benzenesulfonylamino) -
propionic acid,

3-[l-[3—(imidazol-z—ylamino)propyl]indazol—4—yl-

35 carbonylaminol-2-(2, 6-dichlorobenzene-
sulfonylamino)propionic acid,
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3-[1-[3-(imidazol-2-ylamino)propyl]indazol-4-y1l-
carbonylaminc]-2-(3,5-dimethylisoxazol-4-
vlisulfonylamino)propionic acid,
3-[1-(3-(imidazocl-2-ylamino)propyl]lindazol-4-yl-
carbonylamino]-2-(2, 6-dimethylbenzene-
sulfonylamino)propionic acid,
3-{1-(3-(imidazol-2-ylamino)propyl]indazol-4-y1-
carbonylamino])-2-(2,6-dimethyl-4-phenyl-
benzenesulfonylamino)propionic acid,
3-[1-[3-(imidazol-2-ylamino)propyllindazol-4-yl-
carbonylamino]-2-(4-phenylbenzenesulfonyl-
amino)propionic acid,
3-{1-[3-(pyridin-2-ylamino)propyllindazol-4-yl-
carbonylamino] -2- (benzyloxycarbonylamino) -
propionic acid,
3-[1-[3-(pyridin-2-ylamino)propyl]indazol-4-yl-
carbonylamino]-2-(2,4,6-trimethylbenzene-
sulfonylamino)propionic acid,
3-{1-[3-(pyridin-2-ylamino)propyl] indazol-4-yl-
carbonylamino] -2- (benzenesulfonylamino) -
propionic acid,
3-[1-{3-(pyridin-2-ylamino)propyllindazol-4-y1-
carbonylamino]-2-(2, 6-dichlorobenzene-
sulfonylamino)propionic acid,
3-[1-{3-(pyridin-2-ylamino)propyl)indazol-4-yl-
carbonylamino]-2-(3,5-dimethylisoxazol-4-
ylsulfonylamino)propionic acid,
3-[1-[3-(pyridin-2-ylamino)propyl)indazol-4-yl-
carbonylamino]-2- (2, 6-dimethylbenzene-
sulfonylamino) propionic acid,
3-[1-[3-(pyridin-2-ylamino)propyl]indazol-4-yl-
carbonylamino]-2-(2, 6-dimethyl-4-phenyl-
benzenesulfonylamino)propionic acid, and
3-{1-[3-({pyridin-2-ylamino)propyl]lindazol-4-yl-
carbonylamino]-2-(4-phenylbenzenesulfonyl-
amino)propionic acid.
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Also specifically preferred are ester prodrugs of
the specifically preferred compounds of Formula Ia,

said esters being chosen from the group consisting
of:

ut

methyl,
ethyl,
isopropyl,
n-butyl,
10 isobutyl,
benzyl,
methylcarbonyloxymethyl,
ethylcarbonyloxymethyl,
tert-butylcarbonyloxymethyl,
15 cyclohexylcarbonyloxymethyl,
tert-butyloxycarbonyloxymethyl,
dimethylaminoethyl,
diethylaminoethyl,
merpholinocethyl,
20 pyrrolidinecechyvl, and
crimethvlammonicethyl.

[6] Another aspect of the present invention comprises
compounds of Formula Ib:

25
Rf )
x4
N D,
/ :x'3
N \ I —_— W~-X-Y
xz
x‘é
n‘l
Ib

including stereoisomeric forms thereof, or mixtures of
stereoisomeric forms thereof, or pharmaceutically
30 acceptable salt or prodrug forms thereof, wherein:
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X1, X2, X3, and x4 are independently selected from
nitrogen or carbon provided that at least two of
X1, X2, %3 and X4 are carbon;

5 Rl is selected from:

N— N )\ N-M\
-—-U(NR“’)-—</ —U(NRG)—</ _(-\A‘ ‘U(NR°>—</ \/L
s—{/), . 51_< =K
o NH
N \F
— 4 —u an RN
unRO—C (NF«"’»--(4 )
g—E D"E' ,rJJ’,’
NHR? NHR? u—
N)\D N < Z o {‘/é
\=|J I!// F/ U/N
U U | /
7 7

A and B are independently -CH;-, -0-, -N(R?)-, or -C(=0)-;

10
Al and Bl are independently -CHp- or -N(R3)-;
D is -N(R?)-, -0-, -S-, -C(=0)- or -SOz-;
15 E-F is -C(R4)=C(R%)-, -N=C(R%)-, -C(R%)=N-, or
-C(R4)2C(R3) 2-;
J, K, L and M are independently selected from: -C(R%) -,
-C(RS)- or -N-, provided that at least one of J, K,
20 L and M is not -N-;

R2 ig selected from: H, C1-Cg¢ alkyl, (C1-Ce
alkyl)carbonyl, (C1-Cg alkoxy)carbonyl; (C1-Cs
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alkyl)aminocarbonyl, C3-Ce¢ alkenyl, C3-Cs
cycloalkyl, C4-Cy1 cycloalkylalkyl, aryl,
heteroaryl (C1-Cs alkyl)carbonyl,
heteroarylcarbonyl, aryl C;-Cs alkyl, (C1-Ce
alkyl)carbonyl, or arylcarbonyl, Ci1-Cs
alkylsulfonyl, arylsulfonyl, aryl(Cy-Cs
alkyl)sulfonyl, heteroarylsulfonyl,

heteroaryl (C1-Ce¢ alkyl)sulfonyl, aryloxycarbonyl,
or aryl(Cy-Ce¢ alkoxy)carbonyl, wherein said aryl
groups are substituted with 0-2 substituents
selected from the group consisting of C1-C4 alkyl,
C1-Cy4 alkoxy., halo, CFi3, and nitro;

R3 is selected from: H, C;-C¢ alkyl, C3-C7 cycloalkyl,

15

Cy4-C11 cycloalkylalkyl, aryl, aryl(Ci-Cg¢ alkyl)-, or
heteroaryl (C1-Ce¢ alkyl)-;

R4 and R5 are independently selected from: H, C1-Cq

20

25

30

35 U

alkoxy., NR2R3, halogen, NO,, CN, CF3, C;-Cg alkyl,
C3-Ce alkenyl, C3-C7 cycloalkyl, Cy4-Cq1
cycloalkylalkyl, aryl, aryl(Cy1-Ce alkyl)-, (C1-Ce
alkyl)carbonyl, (C1-Cs alkoxy)carbonyl,
arylcarbonyl, or

alternatively, when substituents on adjacent atoms,
R4 and RS can be taken together with the carbon
atoms to which they are attached to form a 5-7
membered carbocyclic or 5-7 membered heterocyclic
aromatic or non-aromatic ring system, said
carbocyclic or heterocyclic ring being optionally
substituted with 0-2 groups selected from: Ci1-Cy4
alkyl, C1-C4 alkoxy, halo, cyano, amino, CF3, or
NO2;

is selected from:
- (CHz)n-/
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- (CH2) n(CR7=CR8) (CHj) -
- (CH2) n(C=C) (CH2) m~

- (CH2) nN(R®) (C=0) (CH3) -, OF

- (CH2) nS(O) p (CH2) m~;
wherein one of the methylene groups is optionally
substituted with R7;

- (CH2) tQ(CH2)
- (CH2) nO(CH2 ) -,
- (CH2) nN(R®) (CH2) -,
- (CH2) nC(=0) (CH2) m-,
- (CH2) n(C=0)N(R®) (CHy) -
)n
)

Q is selected from: 1,2-cycloalkylene, 1,2-phenylene,
1,3-phenylene, 1,4-phenylene, 2,3-pyridinylene,
3,4-pyridinylene, 2,4-pyridinviene, or 3,4-
pyridazinylene;

Ré is selected from: H, C1-C4 alkyl, or benzyl;

R7 and R8 are independently selected from: H, C;-Cg
alkyl, C3-C7 cycloalkyl, C4-Ciq cycloalkylalkyl,
aryl, aryl(Ci1-Cg¢ alkyl)-, or heteroaryl (Co-Cs
alkyl)-

R® is selected from: H, CO3R17, C(=0)R17, CONR17R20,
-S03R17, -SO;NR17R20, C;-Ce alkyl substituted with 0-
1 R15 or 0-1 R2!, C3-Cg¢ alkenyl substituted with 0-1
R15 or 0-1 R21, C3-C7 cycloalkyl substituted with 0-
1 R15 or 0-1 R2?1, (C4-Ci11 cycloalkylalkyl substituted
with 0-1 R15 or 0-1 R21, aryl substituted with 0-1
R15 or 0-2 Rl or 0-1 R2l, or aryl(C;-Ce alkyl)-
substituted with 0-1 R15 or 0-2 Rl or 0-1 R21;

R1l is selected from H, halogen, CF3, CN, NO,, hydroxy,

NR2R3, C;-C4 alkyl substituted with 0-1 R21, (C1-C4
alkoxy substituted with 0-1 R21, aryl substituted
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with 0-1 RZl, aryl(Cy1-Cs alkyl)- substituted with
0-1 R21, (C;-C4 alkoxy)carbonyl substituted with 0-1
R21, (C1-C4 alkyl)carbonyl substituted with 0-1 R21,
C1-Cq4 alkylsulfonyl substituted with 0-1 R2l, or

5 C1-C4 alkylaminosulfonyl substituted with 0-1 R21;
W is selected from:
-(C(R12)7)4C(=O)N(R!3) -, or
-C(=0) -N(R13) - (C(R12) ) g-;
10
X is -C(R12) (R14)-C(R12) (R1%)-; or
alternatively, W and X can be taken together to be
—(CH 2 C(=0)—N N—R'®
.|/
R12 is selected from: H, halogen, C;-Cg¢ alkyl, C2-Cs
alkenyl, C»-Cg¢ alkynyl, Ci3-C7 cycloalkyl,
C4-Ci1o cycloalkylalkyl, (C1-Cq alkyl)carbonyl, aryl.
20 or aryl(C,1-Cs alkyl)-;

R13 is selected from: H, C1-Cg alkyl, C3-Cy
cycloalkylmethyl, or aryl(C;-Ce alkyl)-;

25 R4 is selected from:
H, C1-Ce¢ alkylthio(C1-Cs alkyl)-, aryl(Ci1-Cio
alkylthioalkyl)-, aryl(Ci-Cyo alkoxyalkyl)-, C1-Cio
alkyl, C1-Cyio alkoxyalkyl, C1-Ce hydroxyalkyl,
C,-C1o alkenyl, C-Cip alkynyl, C3-Cio cycloalkyl,

30 C3-C1o cycloalkylalkyl, aryl(Ci-Ce alkyl)-.
heteroaryl (C1-Ce alkyl)-, aryl, heteroaryl, CO,R17,
C(=0)R17, or CONR17R20, provided that any of the
above alkyl, cycloalkyl, aryl or heteroaryl groups
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may be unsubstituted or substituted independently
with 0-1 R16 or 0-2 Rli;

R15 is selected from:
5 H, R18, C1-Cyo alkyl, C1-Cio alkoxyalkyl,
C1-C10 alkylaminoalkyl, C;-Cio dialkylaminoalkyl,
(C1-C10 alkyl)carbonyl, aryl(Cp-Ce alkyl)carbonyl,
C1-Cy0 alkenyl, Ci1-Cy1o alkynyl ,C3-Cig cycloalkyl,
C3-Cyi0 cycloalkylalkyl, aryl(Ci-Ces alkyl)-

10 heteroaryl(C;1-Cg¢ alkyl)-, aryl, heterocaryl, CO,Rl7,
C(=0)R17, CONRI7RZ0, 350,R17, or SO,NR17R20, provided
that any of the above alkyl, cycloalkyl, aryl or
hetercaryl Jgroups may be unsubstituted or
substituted independently with 0-2 R11;

15

Y is selected from:
-COR!%, -SO3H, -PO3H, tetrazolyl, -CONHNHSO,CFj,
-CONHSO,R17, -CONHSO,NHR!7, -NHCOCF3,
-NHCONHSO,R17, -NHSO,R17, -0OPO3H,, -0SO3H,
20 -PO3Hy, -SO3H, -SO,NHCOR17, -SO,NHCO,RY7,

e v

N
N E}-—CFg
//L~N I
\
H

N\
or HO 0 .

’

\
/
\
H '
R16 is selected from:
25 -N(R20) -C(=0) -0-R17,
-N(R20) -C (=0) -R17,
-N(R20) -C(=0) -NH-R17,
-N(R20)50,-R17, or
-N(R20) 50,-NR20R17;
30
R17 is selected from:
C1-C10 alkyl, C3-Cq1 cycloalkyl, aryl(Ci-Cgs alkyl)-
(C1-Cg alkyll)aryl, heteroaryl(Ci1-Cg alkyl)-, (C1-Cg
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alkyl)heteroaryl, biaryl(Cy1-Cs alkyl)-, heterocaryil,
or aryl, wherein said aryl or heteroaryl groups are
optionally substituted with 0-3 substituents
selected from the group consisting of: Ci1-C4 alkyl,

5 C1-C4 alkoxy, aryl, hetercaryl, halo,cyano, amino,
CF3, and NO3;

R18 is selected from:

H,

10 -C(=0)-0-R17,
-C(=0)-R17,
-C (=0) -NH-R17,
-505-R17, or
“SOQ‘NR20R17;

15

R19 is selected from hydroxy, Ci-Cio alkyloxy,

C3-Cy11 cycloalkyloxy, aryloxy, aryl(Ci-Ce alkoxy)-,
C3-C10 alkylcarbonyloxyalkyloxy, C3-Cio
alkoxycarbonyloxyalkyloxy.

20 C>-C1po alkoxycarbonylalkyloxy,
Cs-Cy19 cycloalkylcarbonyloxyalkyloxy,
Cs-C10 cycloalkoxycarbonyloxyalkyloxy,
C5-C10 cycloalkoxycarbonylalkyloxy,
C7-C11 aryloxycarbonylalkyloxy,

25 Cg-C12 aryloxycarbonyloxyalkyloxy,
Cg-C12 arylcarbonyloxyalkyloxy,
Cs-C1o alkoxyalkylcarbonyloxyalkyloxy.
Cs-C10 (5-alkyl-1,3-dioxa-cyclopenten-2-one-
yl)methyloxy, Ci10-Cis (5-aryl-1,3-dioxa-cyclopenten-

30 2-one-yl)methyloxy, or (Rl1) (R12)N-(Cy1-Cyo alkoxy)-;

R20 ig selected from: H, C1-Ce alkyl, C3-C7 cycloalkyl,
Cy4-Cy1 cycloalkylalkyl, aryl, aryl(Ci1-Ce alkyl)-, or
heteroaryl (C1-Ce alkyl)-;

35
R2l is selected from COOH or NRS;
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Wl
K Q ™ & 3 3
’_A
n
(an]
1
[49]

with the following provisos:

10 (1) ¢, n, m and g are chosen such that the number
of atoms connecting R! and Y is in the range of
10-14; and

(2) n and m are chosen such that the value of n
plus m is greater than one unless U is

15 ~{CH Y nQ{THy -

[7] Preferred compounds of the invention as described
above are compounds of the Formula Ib:

Ff 1
N x¢
/ :*3
N | —w-x-v
2
\ x1¢x

20 R!
Ib
including Stereoisomeric forms thereof, or mixtures of
stereoisomeric forms thereof, or pharmaceutically
acceptable salt or prodrug forms thereof, wherein:
25
X1, %2, %3, and X% are independently selected from
nitrogen or carbon provided that at least two of
xt, X2, X3 and X% are carbon;
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20

25

Rl is selected from:

N— N—R), N—M
—U(NR 6)—-</ —UNR 5)—</ _(-\A‘ —UNR 5)—</ \
8 ) ;o B! . = K/

o]

2
NHR? NHR

N
_U(NR")—</F/2 --U(NHG)—</D '|E: | N\j:jo . Nu//
U

A and B are independently -CHz-, -0O-, -N(R2)-, or -C(=0)-;
Al and B! are independently -CH;- or -N(R3)-;
D is -N(R2)-, -0-, -S-, -C(=0)- or -SOz-;

E-F is -C(R4)=C(R%)-, -N=C(R%)-, -C(R4)=N-, or
-C(R4) 2C(R®) 2-;

J, K, L and M are independently selected from -C(R%4) -,
-C(R%)- or -N-, provided that at least one of J, K,
L and M is not -N-;

R2 is selected from: H, C1-Cg alkyl, (C1-Ce
alkyl)carbonyl, (C1-Cg alkoxy)carbonyl, C1-Cg
alkylaminocarbonyl, C3-Ce¢ alkenyl, C3-C7 cycloalkyl,
C4-C11 cycloalkylalkyl, aryl, heteroaryl (C1-Cs
alkyl)carbonyl, heterocarylcarbonyl, aryl (C1-Csg
alkyl)-, (C1-Cs alkyl)carbonyl, arylcarbonyl,
alkylsulfonyl, arylsulfonyl, aryl(Ci-Ce
alkyl)sulfonyl, heteroarylsulfonyl,
heteroaryl (C1-Ce alkyl)sulfonyl, aryloxycarbonyl,
aryl (C1-Ce¢ alkoxy)carbonyl, wherein said aryl groups
are substituted with 0-2 substituents selected from
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the group consisting cf C1-C4 alkyl, C1-Cs alkoxy,
halo, CF3, and nitro;

R3 is selected from: H, C1-C¢ alkyl, C3-C7 cycloalkyl,

C4-C11 cycloalkylalkyl, aryl, aryl(Ci-Cs alkyl)-, or
heteroaryl (C1-C¢ alkyl) -,

R4 and R> are independently selected from: H, C1-C4

U

is

alkoxy. NR2R3, halogen, NO,, CN, CF3, C1-Cs alkyl,
C3-Cg alkenyl, C3-C7 cycloalkyl, C4-Ci1
cycloalkylalkyl, aryl, aryl(Ci1-Cs alkyl)-
alkylcarbonyl, arylcarbonyl or

Co-Coy

1

alternatively, when substituents on adjacent atoms,
R4 and RS can be taken together with the carbon
atoms to which they are attached to form a 5-7
membered carbocyclic or 5-7 membered heterocyclic
aromatic or non-aromatic ring system, said
carbocyclic or heterocyclic ring being optionally
substituted with 0-2 groups selected from: C1-Cq4
alkyl, C1-C4 alkoxy., halo, cyano, aminc, CF3, or
NO2;

selected from:

- (CH2) n-,

- (CH2) n(CR7=CR®) (CH2) -

- (CH2) cQ(CH2 )~

- (CH2) nO (CH2) m-+

- (CH2) nN(R®) (CH2) -

- (CH2)nC(=0) (CH2) -, OFT

- (CH2) nS (0) p(CH2) m=7

wherein one of the methylene groups is optionally
substituted with R7;

-45-



WO 97/23480 PCT/US96/20523

Q is selected rfrom 1,2-ghenvliene, 1,%-phenv.ene, 2,3-
pyridinvlene, 3,4d-pyvridinyiene, or 2,4-

cyridinyizsne;
S R® is selected from: H, C1-C4 alkyl, or benzyl;

R7 and RB are independently selected from: H, C1-Csg
alkyl, C3-C7 cycloalkyl, C4-Ci1 cycloalkylalkyl,
aryl, aryl(C1-Ce alkyl)-, or heteroaryl (Cp-Cg

10 alkyl)-.

R? is selected from: H, CO;R!7, C(=0)R17, CONR'7R20,
-S02R17, -S0;NR17R20, C;-Cg alkyl substituted with 0-
1 RIS or 0-1 R?1, C3-C¢ alkenyl substituted with 0-1
15 R15 or 0-1 R?l, C3-C7 cycloalkyl substituted with 0-
1 R15 or 0-1 R2l, (C4-C11 cycloalkylalkyl substituted
with 0-1 R15 or 0-1 R2l, aryl substituted with 0-1
R15 or 0-2 Rl or 0-1 R?l, or aryl(Ci-Ce¢ alkyl)-
substituted with 0-1 R® or 0-2 Rl or 0-1 R21;
20
R1l is selected from: H, halogen, CF3, CN, NO;, hydroxy,
NR2R3, C;-C4 alkyl substituted with 0-1 R2l, C1-Cq
alkoxy substituted with 0-1 R2l, aryl substituted
with 0-1 R21, aryl(C;-Cg¢ alkyl)- substituted with
25 0-1 R21, (C;-C4 alkoxy)carbonyl substituted with 0-1
R21, (C;-C4 alkyl)carbonyl substituted with 0-1 R21,
C1-C4 alkylsulfonyl substituted with 0-1 R%l, or
C1-Cq alkylaminosulfonyl substituted with 0-1 R2l;

30 W is -C(=0)-N(R3)-(C(R12)3)q~;
X is -C(R12) (R14)-C(R12) (R13)-;

alternatively, W and X can be taken together to be
35
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—(CH2)(C(=0)—N N—R"
|/

AR

R12 is H or C1-Cg¢ alkyl;

5 R13 is selected from: H, C1-Cg alkyl,

C3-C7 cycloalkylmethyl, or aryl(Ci-Cg alkyl)-;

R14 is selected from:

10

15

H, C1-C¢ alkylthioalkyl, aryl(Ci-Cio
alkylthiocalkyl)-, aryl(C;-Cio alkoxyalkyl)-, Ci1-Cio
alkyl, C1-Cy1o0 alkoxyalkyl, Cy1-Cg hydroxyalkyl,
C2-C10 alkenyl, Cy-Cy0 alkynyl, C3-C1o cycloalkyl,
C3-C1p cycloalkylalkyl, aryl(Ci-Cg alkyl)-,
heteroaryl(Ci-Cg alkyl)-, aryl, hetercaryl, COR17,
C(=0)R17, or CONRI7R20, provided that any of the
above alkyl, cycloalkyl, aryl or heteroaryl groups
may be unsubstituted or substituted independently
with 0-1 R1® or 0-2 R11;

20 R5 is selected from:

25

30

H, R16, C1-Ci0 alkyl, C1-Cio alkoxyalkyl,

C1-Cq10 alkylaminocalkyl, Ci1-Cyo dialkylaminoalkyl,
C1-C10 alkylcarbonyl, aryl(Cg-Ce alkyl)carbonyl,
Cy-C10 alkenyl, C3-Cyo alkynyl ,C3-Cyo cycloalkyl,
C3-C10 cycloalkylalkyl, aryl(C1-Cs alkyl)-,
heteroaryl (C1-Cg¢ alkyl)-, aryl, heterocaryl, CO,R7,
C(=0)R17, CONR17R20, S0,R!7, or SO,NR17R2C, provided
that any of the above alkyl, cycloalkyl, aryl or
heterocaryl groups may be unsubstituted or
substituted independently with 0-2 R11;

Y is selected from:

-COR1?, -503H,
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N ~N o]
N\
N s /
//L~N //L~N l
\ \ N\
H H , or HO o,

Rl is selected from:

-N(R20) -C (=0) -0-R17,
-N(R20)-C (=0)-R17,
-N(R29) -C(=0) -NH-R17,
-N(R20) 50, RYK or
-N(R20) S0,-NR20R17;

R17 is selected from:

C1-C10 alkyl, C3-Ci;1 cycloalkyl, aryl(C;-Cg alkyl)-,
(C1-Cg alkyl)aryl, heteroaryl(Cy1-Ce¢ alkyl)-, (C1-Ce
alkyl)heteroaryl, biaryl(C;-Ce alkyl)-, hetercaryl,
or aryl, wherein said aryl or heteroaryl groups are
optionally substituted with 0-3 substituents
selected from the group consisting of: C1-Cq4 alkyl,
C1-Cq4 alkoxy, aryl, heterocaryl, halo,cyano, amino,
CF3, and NOj;

R18 is selected from:

H,
-C(=0)-0-R17,
-C(=0)-R17,
-C(=0) -NH-R17,
-S0,-R17, or
—SOz-NR20R17;

is selected from hydroxy., C1-Cio alkyloxy,

C3-Cy1 cycloalkyloxy, Ces-Cio aryloxy,

C7-C11 aralkyloxy., C3-Cio alkylcarbonyloxyalkyloxy.
C3-C1g alkoxycarbonyloxyalkyloxy,

C,-C1o alkoxycarbonylalkyloxy,
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Cs-C1o
Cs-C1o
Cs-C1o
C7-Cn
Cg-Ci2
Cg-C12
Cs-Ci1o
Cs-C1o

yl)methyloxy,

PCT/US96/20523

cycloalkylcarbonyloxyalkyloxy,
cycloalkoxycarbonyloxyalkyloxy,
cycloalkoxycarbonylalkyloxy,
aryloxycarbonylalkyloxy,
aryloxycarbonyloxyalkyloxy,
arylcarbonyloxyalkyloxy,
alkoxyalkylcarbonyloxyalkyloxy,
(5-alkyl-1,3-dioxa-cyclopenten-2-one-

C10-C14 (5-aryl-1,3-dioxa-cyclopenten-

2-one-yl)methyloxy, or (R1) (RI2)N-(Cy1-Cip alkoxy)-;

R0 selected from: H, C1-Cg alkyl, C3-C7 cycloalkyl, Ca4-

C11 cycloalkylalkyl,

aryl(Ci1-Cg alkyl)-, or

heteroaryl (C1-C¢ alkyl)-,

R?! is selected from COOH or NR®,;

15
m
n
20 ¢
P
d
r
25 (8]

is
is

is
1s
is

; and

Further preferred compounds of the invention as

described above are compounds of the Formula IIc or IId:

X\
" R WY
Ne A NN
/ I X/ / I x3
\ & or \ 4J

X4 X4

R1 H‘
IIc IId
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including stereoisomeric forms thereof, or mixtures of
stereoisomeric forms thereof, or pharmaceutically
acceptable salt or prodrug forms thereof, wherein:

5 ¥1 and X3 are independently selected from nitrogen or
carbon;

Rl is selected from:

H4

N N N
g e s

R5

_UNHK__.@’ —UNRG-—</N] -:-UNHE——</Nj© |

s N

NNy NNZLN
v H '
NH>
Ne= N N
—UNR5—<\N} i —UNRL(SD —U—'&j ‘

NH2 NH2
N==

N NH2 N=
—V\ 7 ‘-U"<§::5: ,or -‘U'_<§ /-

wherein the above heterocycles are optionally
substituted with 0-2 substituents selected from the
group consisting of: NH, halogen, NOz, CN, CF3, Ci1-
Cq4 alkoxy, Ci1-Ce alkyl, and C3-Cy cycloalkyl;

10

15
U is -(CH)n-, -i{CH2)(Q{CHyjn~ or -C(=0) (CH2)n-1-. wherein
one of the methylene groups is optionally
substituted with R7;
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selected from 1,

D
}
n

Zz-vhenvlene, l,2-phenylene, 2,3-
pyridinvlene, 3,4d-pyridinylene, or 2,4-

cyridinyiene;
R6 is selected from: H, C1-C4 alkyl, or benzyl;

R7 is selected from: C;-Ce alkyl, C3-Cy cycloalkyl, C4-
Cq1; cycloalkylalkyl, aryl, aryl(C1-Cs alkyl),
heteroaryl, or heteroaryl (C1-Ce alkyl);

R? is selected from: H, -SOR17, -SO,NR17R20, C1-Cg alkyl
substituted with 0-1 R5 or 0-1 R21, C3-C7
cycloalkyl substituted with 0-1 R15 or 0-1 RZ2I,
C4-C11 cycloalkylalkyl substituted with 0-1 R!5 or
0-1 R?!, aryl substituted with 0-1 R1® or 0-2 R1l or
0-1 R2!, or aryl(Ci-Cg alkyl)- substituted with 0-1
R15 or 0-2 R!! or 0-1 R21;

R1l is selected from: H, halogen, CFi, CN, NO;, hydroxy,
NR2R3, C;-C4 alkyl substituted with 0-1 R2l, (C1-C4
alkoxy substituted with 0-1 R2l, aryl substituted
with 0-1 R21, aryl(C;-C¢ alkyl)- substituted with
0-1 R21, (C;-C4 alkoxy)carbonyl substituted with 0-1
R21, (C,-C4 alkyl)carbonyl substituted with 0-1 R21,
C1-C4 alkylsulfonyl substituted with 0-1 R2l, or
C1-C4 alkylaminosulfonyl substituted with 0-1 R2%;

W is -C(=0)-N(R13)-;

X is -CH(R4)-CH(RI®)-;
R13 is H or CHas,

R14 is selected from:

H, C1-Cy10 alkyl, aryl, or heteroaryl, wherein said
aryl or heteroaryl groups are optionally
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substituted with 0-3 substituents selected from the
group consisting of: C1-C4 alkyl, C1-C4 alkoxy,
aryl, halo, cyano, amino, CFi3, and NO;3;

R15 is H or RI1S;
Y is -COR19;

R1® is selected from:
-NH (R20) -C (=0) -0-R17,
-N(R20)-C (=0) -R17,
N(R20) -C(=0) -NH-R17,
N(R20)50,-R17, or
-N(R20) S0,-N(R20)R17;

R17 is selected from:
C1-Cyo alkyl, C3-Cj1 cycloalkyl, aryl(Ci1-Ce alkyl)-
(C1-Ce alkyl)aryl, heteroaryl(C;-Ce¢ alkyl)-., (C1-Ce
alkyl)heteroaryl, biaryl(C;-Ce alkyl)-, heteroaryl,
or aryl, wherein said aryl or heteroaryl groups are
optionally substituted with 0-3 substituents
selected from the group consisting of: C1-C4 alkyl,
C1-C4 alkoxy, aryl, heteroaryl, halo, cyano, amino,
CF3, and NOj;

R19 is selected from:
hydroxy., C1-Cio alkoxy,
methylcarbonyloxymethoxy-,
ethylcarbonyloxymethoxy-,
t-butylcarbonyloxymethoxy-,
cyclohexylcarbonyloxymethoxy-,
1- (methylcarbonyloxy)ethoxy-,
1- (ethylcarbonyloxy)ethoxy-,
1- (t-butylcarbonyloxy)ethoxy-,
1- (cyclohexylcarbonyloxy)ethoxy-,
i-propyloxycarbonyloxymethoxy-,
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t-butyloxycarbonyloxymethoxy-,
1- (i-propyloxycarbonyloxy)ethoxy-,
1- (cyclohexyloxycarbonyloxy) ethoxy-,
1-(t-butyloxycarbonyloxy)ethoxy-,
5 dimethylaminoethoxy-,
diethylaminoethoxy-,
(5-methyl-1, 3-dioxacyclopenten-2-on-4-yl)methoxy-,
{(5-(t-butyl)-1,3-dioxacyclopenten-2-on-4-
v1l)methoxy-,
10 (1,3-dioxa-5-phenyl-cyclopenten-2-on-4-yl)methoxy-,
or
1-(2-(2-methoxypropyl)carbonyloxy)ethoxy-;

R20 is H or CHs;

15
R?! is selected from COOH or NR®;; and
m is 0 cr %;
n is 1-4; and
20 L g 0 or 1.
(9] Still further preferred compounds of the above
invention are compounds of the Formula IIc or IId:
25
x\
Rﬁ R\g VK Y
\
N W Y
/ l N ~y” /N | \\Xa
\ & or \ 4J
Xy Xy
R‘ R'
IIc 114

including stereoisomeric forms thereof, or mixtures of
stereoisomeric forms thereof, or pharmaceutically
30 acceptable salt or prodrug forms thereof, wherein:
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X1 and X3 are independently selected from nitrogen or
carbon, provided that at least one of X; and X3 is
carbon;

5 Rl is selected from:
H4

N N N
—unms—< j ‘ —UNRS—-<\:> —unre—¢ I

N HN ’ NT gs

Ne= N NHo

S \ 7/ .

N
_UNH&—(D —_ /Nl N

NHo
N§(NH2 N= N NHo
- _&/NH —u—{ / - u@
’ N ] \ S ,

wherein the above heterocycles are optionally
substituted with 0-2 substituents selected from the

10 group consisting of: NH, halogen, NO;, CN, CF3, Ci-
C4 alkoxy, C1-Ce alkyl, and C3-C7 cycloalkyl:

U is -(CHy)p-., -{TH2)2{(CHyinm- or -C(=0) (CH2)n-1-, wherein
one of the methylene groups is optionally
15 substituted with R7;
Q is selected from 1,Z-phenylene, 1,3-phenylene, Z,3-

pyridinylene, 3,4-pvridinvlene, or 2,4-
pyvridinyiene;
20
R6 is selected from: H, Cj-Cq alkyl, or benzyl;
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R7 is selected from: Ci-C¢ alkyl, C3-C;7 cycloalkyl, C4-
C11 cycloalkylalkyl, aryl, aryl(Ci-Cg alkyl),
hetercaryl, or heteroaryl (C1-Cs alkyl);

R is selected from: H, -SOsRY7, -SO;NRI7R20, C1-Cs alkyl
substituted with 0-1 R15 or 0-1 R21, C3-C5
cycloalkyl substituted with 0-1 R1® or 0-1 RZ1,
C4-C11 cycloalkylalkyl substituted with 0-1 RIS or
0-1 R?l, aryl substituted with 0-1 R15 or 0-2 R1l or
0-1 R21, or aryl(C;-Ce¢ alkyl)- substituted with 0-1
R15 or 0-2 Rl or 0-1 R?1;

Rl is selected from H, halogen, CF3, CN, NO,, hydroxy,
NRZR3, C1-C4 alkyl substituted with 0-1 R2}, Cj-C4
alkoxy substituted with 0-1 R21, aryl substituted
with 0-1 R21, aryl(C;-Cg alkyl)- substituted with
0-1 R21, (C1-C4 alkoxy)carbonyl substituted with 0-1
R21, (C;-C4 alkyl)carbonyl substituted with 0-1 RZ21,
C1-C4 alkylsulfonyl substituted with 0-1 R2l, or
C1-C4 alkylaminosulfonyl substituted with 0-1 R21;W
is -C(=0)-N(R13)-;

W is -C(=0)-N(R13)-;

X is -CH(R4)-CH(R13)-;

R13 is H or CHaj;

Rl4 is selected from:
H, C1-C10 alkyl, aryl, or heterocaryl, wherein said
aryl or heteroaryl groups are optionally
substituted with 0-3 substituents selected from the
group consisting of: C1-C4 alkyl, C;-C4 alkoxy,

aryl, halo, cyano, amino, CF3, and NOj3;

R15 is H or R16;
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Y is -COR19Y;

R1® is selected from:

5 -N(R20) -C(=0) -O-R17,
N(R20) -C (=0) -R17,

N{(
N(R20) -C(=0) -NH-R17,
N(R20)50,-R17, or
N(R20) SO»-NR20R17;
10
R17 is selected from:
C1-Ci0 alkyl, C3-Ci1 cycloalkyl, aryl(C1-Cs alkyl)-
(C1-Cg alkyl)aryl, heteroaryl(Ci-Ce¢ alkyl)-,
(C1-C¢ alkyl)heterocaryl, biaryl(Ci-Ce¢ alkyl)-,

15 heteroaryl, or aryl, wherein said aryl or
heteroaryl groups are optionally substituted with
0-3 substituents selected from the group consisting
of: C1-C4 alkyl, C1-C4 alkoxy, aryl, heteroaryl,
halo, cyano, amino, CFi, and NOz;

20

R1% is selected from:
hydroxy, Ci1-Cip alkoxy,.
methylcarbonyloxymethoxy-,
ethylcarbonyloxymethoxy-,

25 t-butylcarbonyloxymethoxy-,
cyclohexylcarbonyloxymethoxy-.

1- (methylcarbonyloxy)ethoxy-,
1- (ethylcarbonyloxy)ethoxy-,
1- (t-butylcarbonyloxy)ethoxy-,

30 1- (cyclohexylcarbonyloxy)ethoxy-,
i-propyloxycarbonyloxymethoxy-,
t-butyloxycarbonyloxymethoxy-,

1- (i-propyloxycarbonyloxy)ethoxy-,
1- (cyclohexyloxycarbonyloxy)ethoxy-,

35 1- (t-butyloxycarbonyloxy)ethoxy-,

dimethylaminoethoxy-,
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diethylaminoethoxy-,

(5-methyl-1,3-dioxacyclopenten-2-on-4-yl)methoxy-,

(5-(t-butyl) -1, 3-dioxacyclopenten-2-on-4-
yl)methoxy-,

(1,3-dioxa-5-phenyl-cyclopenten-2-on-4-yl)methoxy-,
or

1-(2-(2-methoxypropyl)carbonyloxy)ethoxy-;

R20 is H or CHs;

R2l is selected from COOH or NR®é-; and

Al is g
n is 1-4; and
r s O oor L

[10] Specifically preferred compounds of the invention
as described above are compounds of Formula Ib,
including enantiomeric or diasteriomeric forms thereof,
or mixtures of enantiomeric or diasteriomeric forms
thereof, or pharmaceutically acceptable salt or prodrug
forms thereof, selected from the group consisting of:

3-[3-[3-(imidazolin-2-ylamino)propyl]indazol-6-
ylcarbonylamino] -2- (benzyloxycarbonylamino) -
propionic acid,
3-{1-methyl-3-(3-(imidazolin-2-ylamino)propyl] -
indazol-6-ylcarbonylamino]-2-(2,4, 6-trimethyl-
benzenesul fonylamino)propionic acid,
3-{3-[3-(imidazolin-2-ylamino)propyl]indazol-6-
ylcarbonylamino] -2- (benzenesulfonylamino)
propionic acid,
3-[1-methyl-3-[3-(imidazolin-2-ylamino)propyl] -
indazol-6-ylcarbonylamino]-2-(2,6-dichloro-
benzenesulfonylamino)propionic acid,
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3-[3-[3-(imidazolin-2-ylamino)propyl]indazol-6-
yvlcarbonylamino]-2-(3,5-dimethylisoxazol-4-
ylsulfonylamino) propionic acid,
3-[1-methyl-3-[3-(imidazolin-2-ylamino)propyl]-
indazol-6-ylcarbonylamino]}-2-(2,6-dimethyl-
benzenesulfonylamino)propionic acid,
3-[3-[3-(imidazolin-2-ylamino)propyl]indazol-6-
ylcarbonylamino]-2-(2, 6-dimethyl-4-phenyl-
benzenesulfonylamino)propionic acid,
3-[1l-methyl-3-{3-(imidazolin-2-ylamino)propyl]-
indazol-6-ylcarbonylamino] -2~ (4-phenylbenzene-
sulfonylamino)propionic acid,
3-[{3-[3-(tetrahydropyrimid-2-ylamino)propyl]-
indazol-6-ylcarbonylamino]-2- (benzyloxy-
carbonylamino)propionic acid,
3-[l-methyl-3-(3-(tetrahydropyrimid-2-ylamino) -
propyllindazol-6-ylcarbonylamino]-2-(2,4,6-
trimethylbenzenesul fonylamino)propionic acid,
3-[3-[3- (tetrahydropyrimid-2-ylamino)propyl]-
indazol-6-ylcarbonylamino]-2- (benzenesulfonyl-
amino) propionic acid,
3-[1-methyl-3-[3- (tetrahydropyrimid-2-ylamino)-
propyllindazol-6-ylcarbonylamino]-2-(2,6-
dichlorobenzenesul fonylamino)propionic acid,
3-[3-[3- (tetrahydropyrimid-2-ylamino)propyl]-
indazol-6-ylcarbonylamino]-2-(3,5-dimethyl-
isoxazol-4-ylsulfonylamino)propionic acid,
3-[1-methyl-3-[3-(tetrahydropyrimid-2-ylamino) -
propyl]indazol-6—ylcarbonylamino]—2-(2,6-
dimethylbenzenesulfonylamino)propionic acid,
3-[3-[3- (tetrahydropyrimid-2-ylamino)propyl]-
indazol-6-ylcarbonylamino]-2-{2, 6-dimethyl-4-
phenylbenzenesulfonylamino)propionic acid,
3-[1-methyl-3-[3-(tetrahydropyrimid-2-ylamino) -
propyl]—indazol—6—ylcarbonylamino]-2—(4—
phenylbenzenesul fonylamino)propionic acid,
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3-[3-[{3-(imidazol-2-ylamino)propyl]indazol-6-vl1-
carbonylamino] -2- (benzyloxycarbonylamino) -
propionic acid,

3-[l-methyl-3-{3-(imidazol-2-ylamino)propyl]-

5 indazol-6-ylcarbonylaminol-2-(2,4,6-trimethyl-

benzenesulfonylamino)propionic acid,

3-[3-[3-(imidazol-2-ylamino)propyl]indazol-6-yl-
carbonylamino] -2- (benzenesul fonylamino) -
propionic acid,

10 3-[l-methyl-3-{3-(imidazol-2-ylamino)propyll-
indazol-6-ylcarbonylamino]-2- (2, 6-dichloro-
benzenesul fonylamino)propionic acid,

3-[3~-[3~-({imidazol-2-ylamino)propyl]indazol-6-yl-
carbonylamino]-2-(3,5-dimethylisoxazol-4-

15 vlsulfonylamino)propionic acid,

3-[{1-methyl-3-[3-(imidazol-2-ylamino)propyl]-
indazol-6-ylcarbonylaminol-2-(2,6-dimethyl-
benzenesulfonylamino)propionic acid,

3-[3-[3-(imidazol-2-ylamino)propyl]indazol-6-yl-

20 carbonylaminoj-2-(2,6-dimethyl-4-phenyl-
benzenesulfonylamino)propionic acid,

3-[1-methyl-3-({3-(imidazol-2-ylamino)propyl]-
indazol-é-ylcarbonylaminc] -2~ (4-phenylbenzene-
sulfonylamino)propionic acid,

25 3-(3-[3-(pyridin-2-ylamino)propyl]indazol-6-yl-
carbonylamino] -2- (benzyloxycarbonylamino) -
propionic acid,

3-{l-methyl-3-[{3-(pyridin-2-ylamino)propyl]indazol-
6-ylcarbonylaminol}-2-(2,4,6-trimethylbenzene-

30 sulfonylamino)propionic acid,

3-(3-[3-(pyridin-2-ylamino)propyl]indazol-6-yl-
carbonylamino] -2- (benzenesulfonylamino) -
propionic acid,

3-[{1-methyl-3-{3-(pyridin-2-ylamino)propyl]indazol-

35 6-ylcarbonylamino]-2-(2,6-dichlorobenzene-
sulfonylamino)propionic acid,
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3-{3-[3-(pyridin-2-ylamino)propyl]indazol-6-yl-
carbonylamino]-2-(3,5-dimethylisoxazol-4-
ylsulfonylamino)propionic acid,

3-[l-methyl-3-[3-(pyridin-2-ylamino)propyl]indazol-
6-ylcarbonylamino]-2- (2, 6-dimethylbenzene-
sulfonylamino)propionic acid,

(§2]

3-{3-[3-(pyridin-2-ylamino)propyllindazol-6-yl-
carbonylamino]-2- (2, 6-dimethyl-4-phenyl-
benzenesulfonylamino) propionic acid,

10 3-[{1l-methyl-3-{3-(pyridin-2-ylamino)propyl]}indazol-
6-ylcarbonylamino] -2- (4-phenylbenzenesul fonyl-
amino)propionic acid,

3-[(3-[3-(imidazolin-2-ylamino)propyl}indazol-7-
ylcarbenylamino] -2- (benzyloxycarbonylamino) -

15 propionic acid,

3-[1-methyl-3-[3-(imidazolin-2-ylamino)propyl]-
indazol-7-ylcarbonylamino]-2-(2,4,6-
trimethylbenzenesulfonylamino)propionic acid,

3-[3-(3-(imidazolin-2-ylamino)propyl]indazol-7-

20 ylcarbonylamino] -2- (benzenesulfonylamino)
propionic acid,

3-[1l-methyl-3-[3-(imidazolin-2-ylamino)propyl]-
indazol-7-ylcarbonylamino]-2-(2,6-dichloro-
benzenesul fonylamino) propionic acid,

25 3—[3—[3—(imidazolin-2-ylamino)propyl]indazol-7-
ylcarbonylamino]—Z—(3,5—dimethylisoxazol—4—
ylsulfonylamino)propionic acid,

3—[l—methyl-B—[3—(imidazolin-Z—ylamino)propyl]—
indazol—7—ylcarbonylamino]-2-(2,6-dimethy1—

30 benzenesulfonylamino)propionic acid,

3—[3-[3-(imidazolin—Z-ylamino)propyl]indazol—7—
ylcarbonylamino]—2-(2,6—dimethy1-4—phenyl-
benzenesul fonylamino) propionic acid,

3—[l-methyl—3~[3—(imidazolin-z-ylamino)propyl]—

35 indazol-7-ylcarbonylamino] -2- (4-phenylbenzene-
sulfonylamino) propionic acid.
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3-[3-[3-(tetrahydropyrimid-2-ylamino)propyl] -

indazol-7-ylcarbonylaminol-2- (benzyloxy-
carbonylamino)propionic acid,

3-[1l-methyl-3-[{3-(tetrahydropyrimid-2-ylamino) -

propyllindazol-7-ylcarbonylamino]-2-(2,4,6-
trimethylbenzenesulfonylamino)propionic acid,

3-[3-[3-(tetrahydropyrimid-2-yvlamino)propyl]-

indazol-7-ylcarbonylamino] -2- (benzenesul fonyl-
amino)propionic acid,

3-[1l-methyl-3-[3-(tetrahydropyrimid-2-ylamino) -

propyllindazol-7-ylcarbonylaminol]-2-(2,6-
dichlorobenzenesulfonylamino)propionic acid,

3-{3-([3-(tetrahydropyrimid-2-ylamino)propyl]-

indazol-7-ylcarbonylamino}-2-(3,5-dimethyl-
isoxazol-4-ylsulfonylamino)propionic acid,

3-[1l-methyl-3-{3-(tetrahydropyrimid-2-ylamino)j-

propyllindazol-7-ylcarbonylamino]-2-(2,6-
dimethylbenzenesulfonylamino)propionic acid,

3-[3-[3- (tetrahydropyrimid-2-ylamino)propyl] -

indazol-7-ylcarbonylamino] -2-(2, 6-dimethyl-4-
phenylbenzenesulfonylamino)propionic acid,

3-(1-methyl-3-[3-(tetrahydropyrimid-2-ylamino) -

propyllindazol-7-ylcarbonylamino]-2-(4-
phenylbenzenesulfonylamino)propionic acid,

3-{3-(3-(imidazol-2-ylamino)propyl]indazol-7-yl-

carbonylamino] -2- (benzyloxycarbonylamino) -

propionic acid,

3-[1l-methyl-3-[3-(imidazol-2-ylamino)propyl]-

indazol-7-ylcarbonylamino]-2-(2,4,6-trimethyl-
benzenesulfonylamino)propionic acid,

3-[3-[3-(imidazol-2-ylamino)propyl]indazol-7-yl-

carbonylamino]-2- (benzenesul fonylamino) -
propionic acid,

3-[{1-methyl-3-[3-(imidazol-2-ylamino)propyll-

indazol-7-ylcarbonylamino] ~-2-(2, 6-dichloro-
benzenesulfonylamino)propionic acid,
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3-[3-({3-(imidazol-2-ylamino)propyl]indazol-7-y1-
carbonylamino]-2-(3,5-dimethylisoxazol-4-
vlsulfonylamino)propionic acid,

3-[l-methyl-3-(3-(imidazol-2-ylamino)propyl]-

5 indazol-7-ylcarbonylamino}-2-(2, 6-dimethyl-
benzenesulfonylamino)propionic acid,
3-[3-{3-(imidazol-2-ylamino)propyl]indazol-7-y1-
carbonylamino]-2-(2,6-dimethyl-4-phenyl-
benzenesulfonylamino)propionic acid,

10 3-{l-methyl-3-[3-(imidazol-2-ylamino)propyl]-
indazol-7-ylcarbonylamino]-2- (4-phenylbenzene-
sulfonylamino)propionic acid,

3-[3-[{3-(pyridin-2-ylamino)propyl]indazol-7-yl-
carbonylamino] -2-(benzyloxycarbonylamino) -

15 propionic acid,

3-[{1-methyl-3-([3-(pyridin-2-ylamino)propyl]indazol-
7-ylcarbonylamino}-2-(2,4,6-trimethylbenzene-
sulfonylamino) propionic acid,

3-(3-[3-(pyridin-2-ylamino)propyl]indazol-7-yl-

20 carbonylamino] -2- (benzenesul fonylamino) -
propionic acid,

3-[1l-methyl-3-(3-(pyridin-2-ylamino)propyl]indazol-
7-ylcarbonylamino]-2-(2,6-dichlorobenzene-
sulfonylamino)propionic acid,

25 3-[3-(3-(pyridin-2-ylamino)propyl]indazol-7-yl-
carbonylamino] -2-(3,5-dimethylisoxazol-4-
ylsulfonylamino)propionic acid,

3-[1-methyl-3-(3-(pyridin-2-ylamino)propyl]indazol-
7-ylcarbonylaminol -2- (2, 6-dimethylbenzene-

30 sulfonylamino)propionic acid,

3-[(3-[3- (pyridin-2-ylamino)propyll]indazol-7-yl-
carbonylamino] -2- (2, 6-dimethyl-4-phenyl-
benzenesul fonylamino) propionic acid, and

3-[1-methyl-3-[3-(pyridin-2-ylamino)propyllindazol-

35 7—ylcarbonylamino]—2~(4—pheny1benzenesu1fonyl—
amino) propionic acid.
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[11] Also specifically preferred are ester prodrugs of
the specifically preferred compounds of Formula Ib,
said esters being chosen from the group consisting

5 of:
methyl,
ethyl,
isopropyl,
n-butyl,

10 isobutyl,
benzyl,
methylcarbonyloxymethyl,
ethylcarbonyloxymethyl,
tert-butylcarbonyloxymethyl,

15 cyclohexylcarbonyloxymethyl,
tert-butyloxycarbonyloxymethyl,
dimethylaminocethyl, and
diethylaminoethyl,
merpholinoechyvl,

20 pyrrolidincecthvl, and
trimethviammonicethyl.

[12] Yet another aspect of the present invention
comprises compounds of Formula Ic:

25

R® 1

N x‘/ X
- < 3

/ X

N | ——A!

\ x?

<z
x1
Y—-X"“’
Ic

including stereoisomeric forms thereof, or mixtures of
30 stereoisomeric forms thereof, or pharmaceutically
acceptable salt or prodrug forms, thereof wherein:
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X1, %2, %3, and X4 are independently selected from
nitrogen or carbon provided that at least two of
X1, %2, X3 and x4 are carbon;

Rl is selected from:

N—A N_hor N—M
—U(NR ")—</ —U(NR 6)—</ Al T UNR 5)—</ ,L
a--(-;)r _ 31__< J=K
o NH
N _‘4<N‘" RZN
—unNry—¢ | —UNR® I \
F D~ U=
NHR? NHR? - N
N\ \F
4 N X 4 Tf/'a <? |
oo - N
_‘- / P /u’
A S

10 A and B are independently -CHz-, -0-, -N(R?%)-, or -C(=0)-;
Al and Bl are independently -CH,- or -N(R3)-;

D is -N(R2)-, -0-, -S-, -C(=0)- or -SOz-;
15
E-F is -C(R%4)=C(R5)-, -N=C(R4)-, -C(R%)=N-, or
-C(R4) 2C(R®) 2-;

J, K, L and M are independently selected from -C(rR4) -,
20 -C(R5)- or -N-, provided that at least one of J, K,
L and M is not -N-;
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R2 is selected from: H, C1-Cs alkyl, (C1-Cs

alkyl)carbonyl, (C1-Cs alkoxy)carbonyl; (C1-Cs
alkyl)aminocarbonyl, C3-Cg alkenyl, C3-Cy
cycloalkyl, C4-Cy11 cycloalkylalkyl, aryl,
hetercaryl (C1-C¢ alkyl)carbonyl,
heteroarylcarbonyl, aryl C;-Cg¢ alkyl, (C1-Cs
alkyl)carbonyl, or arylcarbonyl, C1-Cs
alkylsulfonyl, arylsulfonyl, aryl(Ci-Cs
alkyl)sulfonyl, hetercarylsulfonyl,

heteroaryl (C1-C¢ alkyl)sulfonyl, aryloxycarbonyl,
or aryl(Ci1-Ce alkoxy)carbonyl, wherein said aryl
groups are substituted with 0-2 substituents
selected from the group consisting of C;1-C4 alkyl,
C1-C4 alkoxy. halo, CF3, and nitro;

R3 is selected from: H, C;-C¢ alkyl, C3-C7 cycloalkyl,

C4-C11 cycloalkylalkyl, aryl, aryl(Ci1-Ce alkyl)-, or
heteroaryl (C1-Cg¢ alkyl)-;

R4 and RS are independently selected from: H, C1-Cy4

alkoxy, NR2R3, halogen, NOy, CN, CF3, C1-Ce alkyl,
C3-Cg alkenyl, C3-C7 cycloalkyl, Cs-C1a
cycloalkylalkyl, aryl, aryl(Ci-Ce alkyl)-, (C1-Cs
alkyl)carbonyl, (C1-Cs alkoxy)carbonyl,
arylcarbonyl, or

alternatively, when substituents on adjacent atoms,
R4 and RS can be taken together with the carbon
atoms to which they are attached to form a 5-7
membered carbocyclic or 5-7 membered heterocyclic
aromatic or non-aromatic ring system, said
carbocyclic or heterocyclic ring being optionally
substituted with 0-2 groups selected from: C1-Cy4
alkyl, C1-C4 alkoxy., halo, cyano, amino, CF3, or
NO3;
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U is selected from:
- (CH3) -,
- (CH3) n(CR7=CR®) (CH2) -
-(CHz) (C=C) (CH2)m
2)m™
CH2) m~»
R®) (CH2) m-
=0) (CH2 ) m-»
O)N(R®) (CH2) -
nN(R®) (C=0) (CH)n-. Or
-(CHz nS(0) p (CH2) m-
wherein one of the methylene groups is optionally

substituted with R7;

Q is selected from 1,2-cycloalkylene, 1,2-phenylene,
1, 3-phenylene, 1,4-phenylene, 2,3-pyridinylene,
3,4-pyridinylene, 2,4-pyridinvliene, or 3,4-
pyridazinylene;

R® is selected from: H, C1-C4 alkyl, or benzyl;

R7 and R® are independently selected from: H, C1-Cs
alkyl, C3-C7 cycloalkyl, C4-C1a cycloalkylalkyl,
aryl, aryl(C;-Ce¢ alkyl)-, or heteroaryl(Co-Cs
alkyl)-

RS is selected from: H, COR17, C(=0)R17, CONR17R20,

-S0,R17, -SO,NR17R20, C1-C¢ alkyl substituted with 0-
1 R15 or 0-1 R21, C3-Cg¢ alkenyl substituted with 0-1
R1S or 0-1 R21, C3-C7 cycloalkyl substituted with 0-
1 R15 or 0-1 R21, C4-Cy1 cycloalkylalkyl substituted
with 0-1 R15 or 0-1 R2!, aryl substituted with 0-1
R15 or 0-2 Rl or 0-1 R2!, or aryl(Ci;-Ce¢ alkyl)-
substituted with 0-1 R15 or 0-2 R!! or 0-1 R2l;
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w1

15

20

25

30

R1l is selected from H, halogen, CFj3, CN, NC,, hydroxy,
NR2R3, C;-C4 alkyl substituted with 0-1 R2l, (C1-C4
alkoxy substituted with 0-1 R2?1, aryl substituted
with 0-1 R21, aryl(Ci-Ce alkyl)- substituted with
0-1 R2?1, (C1-C4 alkoxy)carbonyl substituted with 0-1
R21, (C1-C4 alkyl)carbonyl substituted with 0-1 R21,
C1-C4 alkylsulfonyl substituted with 0-1 R21l, or
C1-Cq4 alkylaminosulfonyl substituted with 0-1 RZ21;

W is selected from:
- (C(R12)5)4C(=0)N(R13) -, or
-C(=0)-N(R13) - (C(R1Z2) ) g-;

X is -C(R12) (R14)-C(R12) (R15)-; or

alternatively, W and X can be taken together to be

;—(CH 2qC(=0)—N N—R'"
\.|—/

R12 is selected from: H, halogen, C;-Cg alkyl, C2-Cs
alkenyl, C3-C¢ alkynyl, C3-C7 cycloalkyl,
C4-C10 cycloalkylalkyl, (C1-C4 alkyl)carbonyl, aryl,
or aryl(C;-Ce alkyl)-;

R13 is selected from: H, C1-Cg alkyl, C3-Cy
cycloalkylmethyl, or aryl(C,-Ce alkyl)-

R14 is selected from:
H, C1-Cg alkylthio(Ci1-Cs alkyl)-, aryl(Ci-Cio
alkylthiocalkyl)-, aryl(C;-Cio alkoxyalkyl)-, C1-Cio
alkyl, C1-Cig alkoxyalkyl, C;-Ce hydroxyalkyl,
Cy-C19 alkenyl, C3-Cig alkymnyl, C3-Cio cycloalkyl,
C3-Ci0 cycloalkylalkyl, aryl(Ci-Ce alkyl)-,
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heteroaryl (C1-Cs alkyl)-, aryl, heteroaryl, CO;R17,
C(=0)RY7, or CONR!7R20, provided that any of the
above alkyl, cyclcoalkyl, aryl or heteroaryl groups

may be unsubstituted or substituted independently
5 with 0-1 Rl® or 0-2 R11;

R15 is selected from:
H, R6, C1-Cip9 alkyl, C1-Cyp alkoxyalkyl,
C1-Cy0 alkylaminoalkyl, C3-Cyio dialkylaminoalkyl,
10 (C1-C10 alkyl)carbonyl, aryl(Co-Cg alkyl)carbonyl,
C1-Cy10 alkenyl, Ci1-Cy1o alkynyl ,C3-Cip cycloalkyl,
C3-Cq10 cycloalkylalkyl, aryl(Ci1-Cs alkyl) -,
heteroaryl (C1-Cg¢ alkyl)-, aryl, heteroaryl, COaR17,
C(=0)R17, CONR17R20, SO,R17, or SO;NR17R20, provided
15 that any of the above alkyl, cyclecalkyl, aryl or
heteroaryl groups may be unsubstituted or
substituted independently with 0-2 R11l;

Y is selected from:
20 -COR19, -SO3H, -PO3H, tetrazolyl, -CONHNHSO2CF3,
-CONHSO,R17, -CONHSO,NHR17, -NHCOCF3,
-NHCONHSO,R17, -NHSO,R17, -OPO3Hp, -0OSOsH,
-PO3Hy, -SO3H, -SO,NHCOR'7, -SO,NHCO2R17,

/N ~N
3\ N
1N D
,/L~N N l
\ \
H H
25 Ho , or O ;

Or \\O

R1® is selected from:
-N(R20) -C(=0) -O-R17,
-N(R20)-C (=0) -R17,

30 -N(R20) -C (=0) -NH-R17,
-N(R29)50,-R17, or
-N(R20) 50,-NR20R17;
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R17 is selected from:
C1-C10 alkyl, C3-Cq1;1 cycloalkyl, aryl(Ci-Cg alkyl)-,
(C1-Cg alkyl)aryl., heterocaryl (C1-Cg alkyl)-, (C1-Cg
alkyl)heteroaryl, biaryl(C;-Ce alkyl)-, heterocaryl,
or aryl, wherein said aryl or heteroaryl groups are

w

optionally substituted with 0-3 substituents
selected from the group consisting of: Ci-C4 alkyl,
C1-C4 alkoxy, aryl, heterocaryl, halo,cyano, amino,
CF3, and NOj;

10

R18 is selected from:

H,
-C(=0)-0-R17,
-C(=0)-R17,

15 -C(=0) -NH-R17,
-50,-R17, or
—SOz—NR20R17;

R1? is selected from hydroxy, Ci1-Cio alkyloxy,

20 C3-Cq11 cycloalkyloxy, aryloxy, aryl(C,-Ces alkoxy)-,
C3-Cy19 alkylcarbonyloxyalkyloxy, C3-Cig
alkoxycarbonyloxyalkyloxy,

Co-C10 alkoxycarbonylalkyloxy,
Cs-C10 cycloalkylcarbonyloxyalkyloxy,

25 Cs5-C10 cycloalkoxycarbonyloxyalkyloxy.
Cs-C10 cycloalkoxycarbonylalkyloxy,
C7-C11 aryloxycarbonylalkyloxy,

Cg-C12 aryloxycarbonyloxyalkyloxy,
Cg-C12 arylcarbonyloxyalkyloxy,

30 Cs-C10 alkoxyalkylcarbonyloxyalkyloxy,

Cs-C19 (5-alkyl-1,3-dioxa-cyclopenten-2-one-
yl)methyloxy, C10-C14 (5-aryl-1,3-dioxa-cyclopenten-
2-one-yl)methyloxy, or (R11l) (R12)N-(C1-Cio alkoxy)-;
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R20 is selected from: H, C1-Cs alkyl, C3-C7 cycloalkyl,
C4-Cy11 cycloalkylalkyl, aryl., aryl(Ci-Cg¢ alkyl)-, or
heteroaryl (C1-Cg¢ alkyl)-;

5 R2! is selected from COOH or NR®;;

m 1s 0-4;
n is 0-4;
D is 0-2;
10 g is 0-2; and
r is 0-2;
with the following provisos:
(1) =, n, mand g are chosen such that the number
15 of atoms connecting Rl.and Y is in the range of
10-14; and
(2) n and m are chosen such that the value of n
plus m is greater than one unless U is
- (CH~) 2(CH2 I -
20
(13] Preferred compounds of the invention as described
above are compounds of the Formula IcC:
RL f}//nn
S x3
N/ l —if(—R‘
\ x1¢x2
y—x—"Y
25 Ic
including stereoisomeric forms thereof, or mixtures of
stereoisomeric forms thereof, or pharmaceutically
acceptable salt or prodrug forms thereof wherein:
30

-70-



WO 97/23480 PCT/US96/20523

X1, X2, X3, and X4 are independently selected from
nitrogen or carbon provided that at least two of
X1, X2, X3 and X4 are carbon;

(@2

Rl is selected from:

N—A M—(-\)r N—M
—U(NR*‘)—(/ ‘() “U(NRG)—(/ Al —U(NH")—</ L
B )r g’ a‘——{g . J==K/

° NHR?2
NHR?2

Nw -
_U(NRG)__</ z ‘U(NRS)_</N Z N\fl_kjo T!/ :
F ' . . , or
u

U
Ve

-—

A and B are independently -CH;-, -0O-, -N(R2)-, or -C(=0)-;
10
Al and Bl are independently -CH,- or -N(R3)-;

D is -N(R2)-, -0O-, -8-, -C(=0)- or -S503-;

15 E-F is -C(R4)=C(R5)-, -N=C(R%)-, -C(R%)=N-, or
-C(R4)2C(R3) 2-;

S, K, L and M are independently selected from: -C(R%)-,
-C(R3)- or -N-, provided that at least one of J, K,
20 L and M is not -N-;

R? is selected from: H, C;-Cg alkyl, (C1-Ce
alkyl)carbonyl, (Ci1-Cg alkoxy)carbonyl, C1-Csg
alkylaminocarbonyl, C3-Cg alkenyl, C3-C7 cycloalkyl,

25 C4-C11 cycloalkylalkyl, aryl, heteroaryl(Ci1-Cs
alkyl)carbonyl, heteroarylcarbonyl, aryl(Ci1-Cs
alkyl)-, (C1-Cg alkyl)carbonyl, arylcarbonyl,
alkylsulfonyl, arylsulfonyl, aryl(Ci-Csg

-71-



WO 97/23480

10

15

20

25

30

35

PCT/US96/20523

alkyl)sulfonyl, heteroarylsulfonyl,

heteroaryl (C1-Cg alkyl)sulfonyl, aryloxycarbonyl,
aryl(C1-Cg¢ alkoxy)carbonyl, wherein said aryl groups
are substituted with 0-2 substituents selected from
the group consisting of C1-C4 alkyl, C1-C4 alkoxy,
halo, CF3, and nitro;

R3 is selected from: H, C;-Cg alkyl, C3-C7 cycloalkyl,

C4-Cy11 cycloalkylalkyl, aryl, aryl(Cy-Cgs alkyl)-, or
heterocaryl({(C1-Cg alkyl)-;

R4 and R® are independently selected from: H, C1-C4

U is

alkoxy, NR2R3, halogen, NO;, CN, CF3, C1-Cg alkyl,
C3-Cs alkenyl, C3-C7 cycloalkyl, C4-Cq1y
cycloalkylalkyl, aryl, aryl(Ci-Ce alkyl)-, Cy-Cy
alkylcarbonyl, arylcarbonyl or

alternatively, when substituents on adjacent atoms,
R4 and R can be taken together with the carbon
atoms to which they are attached to form a 5-7
membered carbocyclic or 5-7 membered heterocyclic
aromatic or non-aromatic ring system, said
carbocyclic or heterocyclic ring being optionally
substituted with 0-2 groups selected from: C1-Cy
alkyl, C1-Cq4 alkoxy, halo, cyano, amino, CF3, oOr
NO2;

selected from:

- (CH2) n-,

- (CH3) n(CR7=CR8) (CH32) -
~{CH» :Q{CHy ) m~,

- (CH2) nO(CH2 ) -+

- (CH2) nN(R®) (CH2) -,

- (CH2) nC(=0) (CH2) -, OT
- (CH2) nS(O) p(CH2 ) =+
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wherein one of the methylene groups 1is optionally
substituted with R7;

O
' '
0]

selected from 1, l-phenvlene, 1,3-phenviene, 2,3-
oyridinylene, 2,4-pvridinylene, or 2,4-

ovridinyiene;
R® is selected from: H, C1-C4 alkyl, or benzyl;

R7 and R® are independently selected from: H, C1-Cs
alkyl, C3-C7 cycloalkyl, C4-C11 cycloalkylalkyl,
aryl, aryl(Ci;-Cg alkyl)-, or heterocaryl (Cp-Cs
alkyl)-,

RY is selected from: H, COyR7, C(=0)R!7, CONRL7R20,

-S05R17, -S0,NR17R20, (C1-C¢ alkyl substituted with 0-
1 R15 or 0-1 R21, C3-Cg alkenyl substituted with 0-1
R15 or 0-1 R2l, C3-C7 cycloalkyl substituted with 0-
1 R15 or 0-1 R21, C4-Cy1 cycloalkylalkyl substituted
with 0-1 R15 or 0-1 R2l, aryl substituted with 0-1
R15 or 0-2 R!l or 0-1 R2l, or aryl(C;-Cs alkyl)-
substituted with 0-1 R!5 or 0-2 R!! or 0-1 R2l;

R1! is selected from: H, halogen, CF3, CN, NO,, hydroxy,
NR2R3, C;-C4 alkyl substituted with 0-1 R21, C;-C4
alkoxy substituted with 0-1 R2l, aryl substituted
with 0-1 R21, aryl(C;-Cg¢ alkyl)- substituted with
0-1 R21, (C1-C4 alkoxy)carbonyl substituted with 0-1
R21, (C;-C4 alkyl)carbonyl substituted with 0-1 R21,
C1-C4 alkylsulfonyl substituted with 0-1 R2l, or
C1-C4 alkylaminosulfonyl substituted with 0-1 R21;

W is -C(=0)-N(R13)-(C(R12)3)g-;

X is -C(R12) (R14)-C(R12) (R15)-;
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alternatively, W and X can be taken together to be

%—(CH 2qC(=0)—=N N—R'®
\.|/

AN

5 R!2 is H or C1-Cs alkyl:

R13 is selected from: H, C1-C¢ alkyl,
C3-C7 cycloalkylmethyl, or aryl(Cy-Ce alkyl)-;

10 R4 is selected from:
H, C1-C¢ alkylthiocalkyl, aryl(Ci1-Cio
alkylthioalkyl)-, aryl(C;-Cjo alkoxyalkyl)-, C1-Cio
alkyl, C1-Cjo alkoxyalkyl, C,-Ce hydroxyalkyl,
C,-Cy1o alkenyl, C2-Cio alkynyl, C3-Cipo cycloalkyl,

15 C3-Cy0 cycloalkylalkyl, aryl(Ci1-Cs alkyl)-,
heteroaryl (C1-Cs alkyl)-, aryl, heteroaryl, COzRl7,
C(=0)R17, or CONR17R20, provided that any of the
above alkyl, cycloalkyl, aryl or heteroaryl groups
may be unsubstituted or substituted independently

20 with 0-1 R1® or 0-2 R1l;

R15 is selected from:
H, R16, C1-Cq10 alkyl, C3-Cipo alkoxyalkyl,
C1-Cq1p alkylaminoalkyl, C1-Cio dialkylaminoalkyl,
25 C1-Ci0 alkylcarbonyl, aryl (Co-Cs alkyl)carbonyl,
Cy-Cy10 alkenyl, Cz-Cip alkynyl ,C3-Cio cycloalkyl,
C3-Cyo cycloalkylalkyl, aryl(Ci-Ce alkyl)-,
heteroaryl(C1-Cg alkyl)-, aryl, heteroaryl, CO,R17,
C(=0)R17, CONR17R20, SO;R!7, or SO;NR17R20, provided
30 that any of the above alkyl, cycloalkyl, aryl or
heteroaryl groups may be unsubstituted or
substituted independently with 0-2 R11;
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Y is selected from:
-COR19, -503H,

N /N 0O
- N
Nl \:N | \>—-CF3 4
)\N N 1
\ \ N
H HO (o]
7 , Or K
5
R1® is selected from:
-N(R29) -C (=0) -0-R17,
-N(R29) -C(=0) -R17,
-N(R29)-C(=0) -NH-R17,
10 -N(R29)50,-R17, or
( )

-N(R20 505~ NRZORl/;

Rl7 is selected from:

C1-C10 alkyl, C3-Cjy1 cycloalkyl, aryl(Ci1-Ce alkyl)-,

15 (C1-Cs alkyl)aryl, heteroaryl(Ci1-Ce¢ alkyl)-, (C1-Cs
alkyl)heteroaryl, biaryl(C1-Cs alkyl)-, heteroaryl,
or aryl. wherein said aryl or hetercaryl groups are
optionally substituted with 0-3 substituents
selected from the group consisting of: C;-C4 alkyl,

20 C1-Cq4 alkoxy, aryl, heterocaryl, halo,cyano, amino,
CF3, and NOj;

R18 is selected from:
H,
25 -C(=0)-0-R17,
-C(=0)-RrY7,
-C(=0)-NH-R17,
-S0,-R17, or
-SOz—NRZOR”;
30
R19 is selected from: hydroxy, Ci-Cip alkyloxy,
C3~-Cq11 cycloalkyloxy., Cg-Cro aryloxy,
C7-C11 aralkyloxy, C3-Cio alkylcarbonyloxyalkyloxy,
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alkoxycarbonyloxyalkyloxy,
alkoxycarbonylalkyloxy,
cycloalkylcarbonyloxyalkyloxy,
cycloalkoxycarbonyloxyalkyloxy,
cycloalkoxycarbonylalkyloxy,
aryloxycarbonylalkyloxy,
aryloxycarbonyloxyalkyloxy,
arylcarbonyloxyalkyloxy,
alkoxyalkylcarbonyloxyalkyloxy,
(5-alkyl-1,3-dioxa-cyclopenten-2-one-

v1l)methyloxy, Ci0-C14 (5-aryl-1,3-dioxa-cyclopenten-
2-one-ylimethyloxy, or (R!1)(R12)N-(C1-Cyio alkoxy)-;

R20 selected from: H, Ci1-Ce alkyl, C3-C7 cycloalkyl, Cg-
Cq11 cycloalkylalkyl, aryl(Ci-Ce alkyl)-, or
heteroaryl (C1-Ces alkyl)-;

R21 is selected from COCH or NRS3;

N Q™ o 3 3

Ll e e e
n

o O O O O O
1

; and

(14) Further preferred compounds of the invention as
described above are compounds of the Formula Ile or IIf:

e F iy .
N/N | N)‘ |
\ \

y—x—W y—x-W

Ile IIf
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including stereoisomeric forms thereof, or mixtures of
stereoisomeric forms thereof, or pharmaceutically

acceptable salt or prodrug forms thereof, wherein:

Rl is selected from:

R4

—UNR5—</';j ’—UNRE—S\:} ‘-UNRG—(/:I ,

RS

), w3 I
-—UNR&@ ’ —UNR6—</ ] ’ UNR _<H | ,

S

NN N NS
— 4 —
UNR6_<SI) , UNRL{ujL) ’
NH
Ne= N N
—UNR5—<\N:/> , —UNRL(SD —u—g |

NH, NH>
N=

N T2 N
—Uu \ / __U'“Q;:lg ,or -U—_<g Y&

wherein the above heterocycles are optionally
10 substituted with 0-2 substituents selected
from the group consisting of: NHp;, halogen,
NOy, CN, CFj3, C1-C4 alkoxy, C1-Cg¢ alkyl, and
C3-Cy cycloalkyl;

15 U is -(CH)p-, -{CH2)tQ(CHy)p- or -C(=0) {CH3)p-1-., wherein
one of the methylene groups is optionally
substituted with R7;
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pyridinvlene, 3,4-gvridinyiszne, or 2,4-

cyridinyiene;
R® is selected from: H, C1-C4 alkyl, or benzyl;

R7 is selected from: C1-Cg alkyl, C3-Cy7 cycloalkyl,
C4-Cq11 cycloalkylalkyl, aryl, aryl(Ci1-Cg alkyl),
heteroaryl, or heterocaryl(Ci-Cs alkyl);

R is selected from: H, -SO0;R17, -SO,NR17R20, Cy-Cg alkyl
substituted with 0-1 R% or 0-1 R21, C3-Cy
cycloalkyl substituted with 0-1 R15 or 0-1 R2%,
C4-Cq11 cycloalkylalkyl substituted with 0-1 R15 or
0-1 R2l, aryl substituted with 0-1 Rl5 or 0-2 Rl or
0-1 R21, or aryl(C1-Ce alkyl)- substituted with 0-1
R1S or 0-2 R!l or 0-1 R2l;

R1l ig selected from H, halogen, CF3, CN, NOz, hydroxy,
NR2R3, C1-Cs4 alkyl substituted with 0-1 R2l1, C1-C4
alkoxy substituted with 0-1 R21, aryl substituted
with 0-1 R2l, aryl(Ci-Cg alkyl)- substituted with
0-1 R21, (C1-C4 alkoxy)carbonyl substituted with 0-1
R21, (C;-C4 alkyl)carbonyl substituted with 0-1 R21,
C1-C4 alkylsulfonyl substituted with 0-1 R?l, or
C1-C4 alkylaminosulfonyl substituted with 0-1 R21;

W is -C(=0)-N(R13)-;

X is -CH(R4)-CH(R15)-;
R13 is H or CHs;

Rl4 is selected from:

H, C1-C1o alkyl, aryl, or heteroaryl, wherein said
aryl or heteroaryl groups are optionally
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substituted with 0-3 substituents selected from the
group consisting of: C;-Cq4 alkyl, C;-Cy alkoxy,
aryl, halc, cyano, amino, CF3, and NC»>;

(UA}

215 is 4 or RI16;
Y is -COR19;

R16 is selected from:
10 -NH (R20) -C (=0) -0-R17,
-N(R20) -C (=0) -R17,
-N(R20) -C(=0) -NH-R17,
-N(R29)50;-R17, or
-N(R20) 50,-N(R20)R17;

15
R17 is selected from:
C1-C10 alkyl, C3-Ci1q cycloalkyl, aryl(Ci-Ce alkyl)-,
(C1-Cs alkyl)aryl, heteroaryl(Ci-Cs alkyl)-, (C1-Cs
alkyl)heteroaryl, biaryl(Ci1-Cs alkyl)-, heteroaryl,
20 or aryl, wherein said aryl or heterocaryl groups are
optionally substituted with 0-3 substituents
selected from the group consisting of: C1-C4 alkyl,
C1-C4 alkoxy, aryl, heteroaryl, halo, cyano, amino,
CFi3, and NO3;
25
R1% is selected from:
hydroxy, Ci-Cio alkoxy,
methylcarbonyloxymethoxy-,
ethylcarbonyloxymethoxy-,
30 t-butylcarbonyloxymethoxy-,

cyclohexylcarbonyloxymethoxy-,
1- (methylcarbonyloxy)ethoxy-,
1- (ethylcarbonyloxy)ethoxy-,
1- (t-butylcarbonyloxy)ethoxy-,
35 1- (cyclohexylcarbonyloxy)ethoxy-,
i-propyloxycarbonyloxymethoxy-,
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t-butyloxycarbonyloxymethoxy-,

1- (i-propyloxycarbonyloxy)ethoxy-,

1- (cyclohexyloxycarbonyloxy)ethoxy-,

1-(t-butyloxycarbeonyloxy)ethoxy-,

dimethylaminoethoxy-,

diethylaminoethoxy-,

(5-methyl-1,3-dioxacyclopenten-2-on-4-yl)methoxy-,

(5-(t-butyl)-1,3-dioxacyclopenten-2-on-4-
y1l)methoxy-,

(1,3-dioxa-5-phenyl-cyclopenten-2-on-4-yl)methoxy-,
or

1-{(2-(2-methoxypropyl)carbonyloxy) ethoxy-;

R20 is H or CHj;

R2l is selected from COOH or NR®»; and

m is J cr i;
n is 1-4; and
t i 0 or 1.

[15] Still further preferred compounds of the above
described are compounds of the Formula IIe or IIf:

Rl
R® R
\ \ R!
N
v .
\
y—x—W Y—x—
Ile IIf

including stereoisomeric forms thereof, or mixtures of
stereoisomeric forms thereof, or pharmaceutically
acceptable salt or prodrug forms thereof, wherein:
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Rl is selected from:
4
N N N R
——UNH‘*-(’ j ' —una6—<\ ) —UNR5—</ |
N ’ N
H HN H RS
NH,

) /N N
—UNR \ / , _UNRE__(s] ' —u \—/ |

N N
5_</ : N
~UNR ND g Y { D
H u N ’

NH>
N NH2 Ne NHp
SR G S

wherein the above heterocycles are optionally
5 substituted with 0-2 substituents selected
from the group consisting of: NH;, halogen,
NO2, CN, CF3, C3-C4 alkoxy, C;-Ce alkyl, and
C3-C7 cycloalkyl:

10 U is -(CH2)p-, - {CH2}¢Q{CHyim- or -C(=0) (CHy)pn-1-, wherein
one of the methylene groups is optionally
substituted with R7;

Q 1is selected from henvlene, 1,2-phenylene, 2,3-

oy
AR
-

N
cvridinyvlene, or 2,4-

15 pyridinylene, 2,4
pyridinyliene;

Ré selected from: H, C1-C4 alkyl, or benzyl;
20 R7 is selected from C1-Cg alkyl, C3-C7 cycloalkyl, C4-Ci1

cycloalkylalkyl, aryl, aryl(C;-Cg¢ alkyl),
heteroaryl, or heteroaryl(Ci-Ce alkyl);
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RY is selected from: H, -SO;R!7, -SO;NR17R29, C1-Cs alkyl

substituted with 0-1 RS or 0-1 R21l, C3-Cy
cycloalkyl substituted with 0-1 R15 or 0-1 R21,
C4-C11 cycloalkylalkyl substituted with 0-1 R15 or
0-1 R21, aryl substituted with 0-1 R15 or 0-2 Rl or
0-1 R21, or aryl(C;-Cs alkyl)- substituted with 0-1
R15 or 0-2 Rl or 0-1 R2L;

R1l is selected from H, halogen, CF3, CN, NOz, hydroxy.

NR2R3, C;-C4 alkyl substituted with 0-1 R2l, C3-C4
alkoxy substituted with 0-1 R2?l, aryl substituted
with 0-1 R2l, aryl(Ci;-Cs alkyl)- substituted with
0-1 R2l, (C1-C4 alkoxy)carbonyl substituted with 0-1
R21, (Cy1-C4 alkyl)carbonyl substituted with 0-1 R21,
C1-C4 alkylsulfonyl substituted with 0-1 R2l, or
C1-C4 alkylaminosulfonyl substituted with 0-1 R21;W
is -C(=0)-N(R13)-;

W is -C(=0)-N(R13)-;
X is -CH(R14)-CH(RI3)-;
R13 is H or CHa,

R14 is selected from:

H, C;-Ci1o alkyl, aryl, or heteroaryl, wherein said
aryl or heteroaryl groups are optionally
substituted with 0-3 substituents selected from the
group consisting of: C1-C4 alkyl, C1-Cq alkoxy,
aryl, halo, cyano, amino, CF3, and NOz;

R15 is H or R1S;

Y is -COR19;

Rlé is selected from:
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-NH (R20) -C (=0} -0-R1",
-N(R20)-C(=0)-R17,
-N(R20) -C (=C) -NH-R17,
-N(R20)50,-R17, or
-N(R29) 50,-NR20R17;

w

Rl17 is selected from:

C1-Cy0 alkyl, C3-Cyy cycloalkyl, aryl(C;-Cg alkyl)-,
(C1-Cs alkyllaryl, heteroaryl(Ci-Cg alkyl)-, (Ci-Cs

10 alkyl)hetercaryl, biaryl(C,-C¢ alkyl)-, heterocaryl,
or aryl, wherein said aryl or heteroaryl groups are
optionally substituted with 0-3 substituents
selected from the group consisting of: C;-C4 alkyl,
C1-Cq4 alkoxy, aryl, hetercaryl, halo, cyano, amino,

15 CF3, and NO3;

R1% is selected from:
hydroxy, C1-Cio alkoxy,
methylcarbonyloxymethoxy-,

20 ethylcarbonyloxymethoxy-,
t-butylcarbonyloxymethoxy-,
cyclohexylcarbonyloxymethoxy-,
1- (methylcarbonyloxy)ethoxy-,

1- (ethylcarbonyloxy) ethoxy-.

25 1- (t-butylcarbonyloxy)ethoxy-,

1- (cyclohexylcarbonyloxy)ethoxy-,

i-propyloxycarbonyloxymethoxy-,
t-butyloxycarbonyloxymethoxy-,

1- (i-propyloxycarbonyloxy)ethoxy-,

30 1- (cyclohexyloxycarbonyloxy) ethoxy-.,
1- (t-butyloxycarbonyloxy)ethoxy-,

dimethylaminoethoxy-,
diethylaminoethoxy-,
(5-methyl-1,3-dioxacyclopenten-2-on-4-yl)methoxy-,
35 (5-(t-butyl)-1,3-dioxacyclopenten-2-on-4-
v1l)methoxy-,
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(1,3-dioxa-5-phenyl-cyclopenten-2-on-4-yl)methoxy-,
or

1-(2-(2-methoxypropyl)carbonyloxy)ethoxy-;

wn

0
[¥%]
o

is H or CHj;

R2l is selected from CCOH or NR®:; and

'_.J

(@]

o IR
[ }
n W
- <

[}

w0
~ L]
[T
=
@]

[
w
<
Q
~
r

In the present invention it has been discovered
that the compounds of Formula Ia, Ib or Ic above are
15 useful as inhibitors of cell-matrix and cell-cell
adhesion processes. The present invention includes
novel compounds of Formula Ia, Ib or Ic and methods for
using such compounds for the prevention or treatment of
diseases resulting from abnormal cell adhesion to the
20 extracellular matrix which comprises administering to a
host in need of such treatment a therapeutically
effective amount of such compound of Formula Ia, Ib or
Ic.
In the present invention it has also been
25  discovered that the compounds of Formula Ia, Ib or Ic
above are useful as inhibitors of ayf3. The compounds of
the present invention inhibit the binding of vitronectin
to aypy and inhibit cell adhesion.

30 The present invention also provides pharmaceutical
compositions comprising a compound of Formula Ia, Ib or
Ic and a pharmaceutically acceptable carrier.

The compounds of Formula Ia, Ib or Ic of the

35 present invention are useful for the treatment
(including prevention) of angiogenic disorders,
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comprising administering to a mammal in need of such
treatment a therapeutically effective amount of a
compound of Formula Ia, Ib or Ic described above. The
term "angiogenic disorders" as used herein includes
cenditions involving abnormal neovascularization, such
as tumor metastasis and ocular neovascularization,
including, for example, diabetic retinopathy,
neovascular glaucoma, age-related macular degeneration,
and retinal vein occlusion.

The compounds of Formula Ia, Ib or Ic of the
present invention are also useful for the treatment
{including prevention) of thromboembolic disorders,
comprising administering to a mammal in need of such
treatment a therapeutically effective amount of a
compound of Formula Ia, Ib or Ic described above. The
term “thromboembolic disorders” as used herein includes
conditions involving platelet activation and
aggregation, such as arterial or venous cardiovascular
or cerebrovascular thromboembolic disorders, including,
for example, thrombosis, unstable angina, first or
recurrent myocardial infarction, ischemic sudden death,
transient ischemic attack, stroke, atherosclerosis,
venous thrombosis, deep vein thrombosis,
thrombophlebitis, arterial embolism, coronary and
cerebral arterial thrombosis, myocardial infarctiom,
cerebral embolisms, kidney embolisms, pulmonary
embolisms, or such disorders associated with diabetes.

The compounds of Formula Ia, Ib or Ic of the
present invention may also be useful for the treatment
or prevention of other diseases which involve cell
adhesion processes, including, but not limited to,
inflammation, bone degradation, restenosis, rheumatoid
arthritis, asthma, allergies, adult respiratory distress
syndrome, graft versus host disease, organ
transplantation rejection, septic shock, psoriasis,
eczema, contact dermatitis, osteoporosis,
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osteoarthritis, atherosclerosis, inflammatory bowel
disease and other autoimmune diseases. The compounds of
Formula Ia, Ib or Ic of the present invention may also
be useful for wound healing.

The compounds of the present invention may be used
for cther ex vivo applications to prevent cellular
adhesion in biolcogical samples.

The compounds of the present invention can also be
administered in combination with one or more additional
cherapeutic agents selected from: anti-coagulant or
coagulation inhibitory agents, such as heparin or
warfarin; anti-platelet or platelet inhibitory agents,
such as aspirin, piroxicam, or ticlopidine; thrombin
inhibitors such as boropeptides, hirudin or argatroban;
or thrombolytic or fibrinolytic agents, such as
plasminogen activators, anistreplase, urokinase, or
streptokinase.

The compounds of Formula Ia, Ib or Ic of the
present invention can be administered in combination
with one or more of the foregoing additional therapeutic
agents, thereby to reduce the doses of each drug
required to achieve the desired therapeutic effect.
Thus, the combination treatment of the present invention
permits the use of lower doses of each component, with
reduced adverse, toxic effects of each component. A
lower dosage minimizes the potential of side effects of
the compounds, thereby providing an increased margin of
safety relative to the margin of safety for each
component when used as a single agent. Such combination
therapies may be employed to achieve synergistic or
additive therapeutic effects for the treatment of
thromboembolic or other disorders.

By °“therapeutically effective amount” is meant an

amount of a compound of Formula Ia, Ib or Ic that when
administered alone or in combination with an additional
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therapeutic agent to a cell or mammal is effective to
prevent or ameliorate the disease condition or the
progression of the disease.

By "administered in combination" or "combination
therapy" it is meant that the compound of Formula Ia, Ib
cr Ic and one or more additional therapeutic agents are
administered concurrently to the mammal being treated.
When administered in combination each component may be
administered at the same time or sequentially in any
order at different points in time. Thus, each component
may be administered separately but sufficiently closely
in time so as to provide the desired therapeutic effect.

The term anti-coagulant agents (or coagulation
inhibitory agents), as used herein, denotes agents that
inhibit blood coagulation. Such agents include warfarin
sodium crystalline clathrate and heparin.

The term anti-platelet agents (or platelet
inhibitory agents), as used herein, denotes agents that
inhibit platelet function such as by inhibiting the
aggregation, adhesion or granular secretion of
platelets. Such agents include the various known
non-steroidal anti-inflammatory drugs (NSAIDS) such as
aspirin, ibuprofen, naproxen, sulindac, indomethacin,
mefenamate, droxicam, diclofenac, sulfinpyrazone, and
piroxicam, including pharmaceutically acceptable salts
or prodrugs thereof. Other suitable anti-platelet
agents include ticlopidine, including pharmaceutically
acceptable salts or prodrugs thereof. Ticlopidine is
also a preferred compound since it is known to be gentle
on the gastro-intestinal tract in use. Still other
suitable platelet inhibitory agents include thromboxane-
Apx-receptor antagonists and thromboxane-A2-synthetase
inhibitors, as well as pharmaceutically acceptable salts
or prodrugs thereof.

The phrase thrombin inhibitors (or anti-thrombin
agents), as used herein, denotes inhibitors of the
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serine protease thrombin. By inhibiting thrombin,
various thrombin-mediated prccesses, such as
thrombin-mediated platelet activation (that is, for
example, the aggregaticon of platelets, and/or the
granular secretion of plasminogen activator inhibitor-1
and/or serotonin) and/or fibrin formation are disrupted.
Such inhibitors include boroarginine derivatives and
boropeptides, hirudin and argatroban, including
pharmaceutically acceptable salts and prodrugs thereof.
Boroarginine derivatives and boropeptides include
N-acetyl and peptide derivatives of boronic acid, such
as C-terminal a-aminoboronic acid derivatives of lysine,
ornithine, arginine, homoarginine and corresponding
isothiouronium analogs therecf. The term hirudin, as
used herein, includes suitable derivatives or analogs of
hirudin, referred to herein as hirulogs., such as
disulfatohirudin. Boropeptide thrombin inhibitors
include compounds described in Kettner et al., U.S.
patent No. 5,187,157 and European Patent Application
Publication Number 293 881 A2, the disclosures of which
are hereby incorporated herein by reference. Other
suitable boroarginine derivatives and boropeptide
thrombin inhibitors include those disclosed in PCT
Application Publication Number 92/07869 and European
patent Application Publication Number 471 651 A2, the
disclosures of which are hereby incorporated herein by
reference, in their entirety.

The phrase thrombolytics (or fibrinolytic) agents
(or thrombolytics or fibrinolytics), as used herein,
denotes agents that lyse blood clots (thrombi). Such
agents include tissue plasminogen activator,
anistreplase, urokinase, retivase oOr streptokinase,
including pharmaceutically acceptable salts or prodrugs
thereof. Tissue plasminogen activator (tPA) is
commercially available from Genentech Inc., South San
Francisco, California. The term anistreplase, as used
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herein, refers to anisoylated plasminogen streptokinase
activator complex, as described, for example, in
European Patent Application No. 028,489, the disclosures
of which are hereby incorporated herein by reference
herein, 1in their entirety. The term urokinase, as used
nerein, 1s intended to denote both dual and single chain
urokinase, the latter also being referred to herein as
prourokinase.

The compounds of the present invention are also
useful as standard or reference compounds, for example
as a quality standard or control, in tests or assays
involving the binding of vitronectin or fibrinogen to
ayB3. Such compounds may be provided in a commercial
kit, for example, for use in pharmaceutical research
involving ayP3;. The compounds of the present invention
may also be used in diagnostic assays involving a.8i3.

The compounds herein described may have asymmetric
centers. Unless otherwise indicated, all chiral,
diastereomeric and racemic forms are included in the
present invention. Many geometric isomers of olefins,
C=N double bonds, and the like can also be present in
the compounds described herein, and all such stable
isomers are contemplated in the present invention. It
will be appreciated that compounds of the present
invention that contain asymmetrically substituted carbon
atoms may be isolated in optically active or racemic
forms. It is well known in the art how to prepare
optically active forms, such as by resolution of racemic
forms or by synthesis, from optically active starting
materials. All chiral, diastereomeric, racemic forms
and all geometric isomeric forms of a structure are
intended, unless the specific stereochemistry or isomer
form is specifically indicated.

When any variable (for example but not limited to,
R2, R4, RS, R7, R8, R12,and R!4, n, etc.) occurs more
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than one time in any constituent ¢r in any formula, :ics
definition on each occurrence is independent of its
definition at every other occurrence. Thus, for
example, if a group is shown to be substituted with 0-3
R4, then said group may optionally be substituted with
up to three R4 and R% at each occurrence is selected
independently from the defined list of possible R4.
Also, by way of example, for the group -N(R%2),, each of
the two R%2 substituents on N is independently selected
from the defined list of possible R52, sSimilarly, by way
of example, for the group -C(R7);-, each of the two R’
substituents on C is independently selected from the
defined list of possible R7.

When a bond to a substituent i1s shown to cross the
bond connecting two atoms in a ring, then such
substituent may be bonded to any atom on the ring. When
a bond joining a substituent to another group is not
specifically shown or the atom in such other group to
which the bond joins is not specifically shown, then
such substituent may form a bond with any atom on such
other group.

When a substituent is listed without indicating the
atom via which such substituent is bonded to the rest of
the compound of Formula Ia, Ib or Ic, then such
substituent may be bonded via any atom in such
substituent. For example, when the substituent is
piperazinyl, piperidinyl, or tetrazolyl, unless
specified otherwise, said piperazinyl, piperidinyl,
tetrazolyl group may be bonded to the rest of the
compound of Formula Ia, Ib or Ic via any atom in such
piperazinyl, piperidinyl, tetrazolyl group.

Combinations of substituents and/or variables are
permissible only if such combinations result in stable
compounds. By stable compound or stable structure it is
meant herein a compound that is sufficiently robust to
survive isolation to a useful degree of purity from a
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reaction mixture, and formulation into an efficacious
therapeutic agent.

The term "substituted", as used herein, means that
any one or more hydrogen on the designated atom is
replaced with a selection from the indicated group,

N

provided that the designated atom's normal valency is
not exceeded, and that the substitution results in a

stable compound. When a substitent is keto (i.e., =0),
then 2 hydrogens on the atom are replaced.
10 As used herein, "alkyl" is intended to include both

branched and straight-chain saturated aliphatic
hydrocarbon groups having the specified number of carbon
atoms (for example, "Co-Cio" denotes alkyl having 0 to 10
carbon atoms; Cg denotes a direct bond between the

15 groups linked by the Coy group; alsc by way of example,
"C1 to C4" denotes methyl, ethyl, n-propyl, isopropyl,
n-butyl, 2-methylpropyl, l-methylpropyl, 1,1l-dimethyl
ethyl); “"haloalkyl" is intended to include both
branched and straight-chain saturated aliphatic

20 hydrocarbon groups having the specified number of carbon
atoms, substituted with 1 or more halogen (for example
-CyFw where v = 1 to 3 and w = 1 to (2v+1l)); "alkoxy"
represents an alkyl group of indicated number of carbon
atoms attached through an oxygen bridge; "cycloalkyl" is

25 intended to include saturated ring groups, including
mono-,bi- or poly-cyclic ring systems, such as
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl,
cycloheptyl, cyclooctyl, and adamantyl; and
"biycloalkyl" is intended to include saturated bicyclic

30 ring groups such as [3.3.0]bicyclooctane,
[4.3.0)]bicyclononane, (4.4.0]bicyclodecane (decalin),
[2.2.2)bicyclooctane, and so forth. "Alkenyl® is
intended to include hydrocarbon chains of either a
straight or branched configuration and one or more

35 unsaturated carbon-carbon bonds which may occur in any
stable point along the chain, such as ethenyl, propenyl
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and the like; and r"alkynyl* is intended to include
hydrocarbon chains of either a straight or branched
configuration and one or more triple carbon-carbon bonds
which may occur in any stable point along the chain,
such as ethynyl, propynyl and the like.

The terms "alkylene", "alkenylene", "phenylene",
and the like, refer to alkyl, alkenyl, and phenyl
groups, respectively, which are connected by two bonds
to the rest of the structure of Formula Ia, Ib or Ic.
Such "alkylene", "alkenylene®, "phenylene®", and the
like, may alternatively and equivalently be denoted
herein as "-(alkyl)-*, "-(alkyenyl)-" and *- (phenyl)-",
and the like.

"Halo" or *halogen"” as used herein refers to
fluoro, chloro, bromo and iodo; and "counterion® is used
to represent a small, negatively charged species such as
chloride, bromide, hydroxide, acetate, sulfate and the
like.

As used herein, "aryl® or "aromatic residue” is
intended to mean phenyl or naphthyl; the term
“arylalkyl" represents an aryl group attached through an
alkyl bridge.

As used herein, "carbocycle" or "carbocyclic
residue® is intended to mean any stable 3- to 7-
membered monocyclic or bicyclic or 7- to 14-membered
bicyclic or tricyclic or an up to 26-membered polycyclic
carbon ring, any of which may be saturated, partially
unsaturated, or aromatic. Examples of such carbocyles
include, but are not limited to, cyclopropyl,
cyclopentyl, cyclohexyl, phenyl, biphenyl, naphthyl,
indanyl, adamantyl, or tetrahydronaphthyl (tetralin).

As used herein, the term "heterocycle” or
"heterocyclic® is intended to mean a stable 5- to 7-
membered monocyclic or bicyclic or 7- to 10-membered
bicyclic heterocyclic ring which may be saturated,
partially unsaturated, or aromatic, and which consists
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of carbon atoms and from 1 to 4 heteroatoms
independently selected from the group consisting of N, O
and S and wherein the nitrogen and sulfur heterocatoms
may optionally be oxidized, and the nitrogen may
optionally be gquaternized, and including any bicyclic
group in which any of the above-defined heterocyclic
rings is fused to a benzene ring. The heterocyclic ring
may be attached to its pendant group at any heteroatom
or carbon atom which results in a stable structure. The
heterocyclic rings described herein may be substituted
on carbon or on a nitrogen atom if the resulting
compound 1is stable. Examples of such heterocycles
include, but are not limited to, pyridyl (pyridinyl),
pyrimidinyl, furanyl (furyl), thiazolyl, thienyl,
pyrrolyl, pyrazolyl, imidazolyl, tetrazolyl,
benzofuranyl, benzothiophenyl, indolyl, indolenyl,
isoxazolinyl, isoxazolyl, quinolinyl, isoquinolinyl,
benzimidazolyl, piperidinyl, 4-piperidonyl,
pyrrolidinyl, 2-pyrrolidonyl, pyrrolinyl,
tetrahydrofuranyl, tetrahydroquinolinyl,
tetrahydroisoquinolinyl, decahydroquinolinyl or
octahydroisoquinolinyl, azocinyl, triazinyl, 6H-1,2,5-
thiadiazinyl, 2H,6H-1,5,2-dithiazinyl, thianthrenyl,
pyranyl, isobenzofuranyl, chromenyl, xanthenyl,
phenoxathiinyl, 2H-pyrrolyl, pyrrolyl, imidazolyl,
pyrazolyl, isothiazolyl, isoxazolinyl, isoxazolyl,
oxazolyl, pyridinyl, pyrazinyl., pyrimidinyl,
pyridazinyl, indolizinyl, isoindolyl, 3H-indolyl,
indolyl, 1H-indazolyl, purinyl, 4H-quinolizinyl,
isoquinolinyl, quinolinyl, phthalazinyl, naphthyridinyl,
quinoxalinyl, quinazolinyl, cinnolinyl, pteridinyl,
4aH-carbazole, carbazole, fB-carbolinyl, phenanthridinyl,
acridinyl, perimidinyl, phenanthrolinyl, phenazinyl,
phenarsazinyl, phenothiazinyl, furazanyl, phenoxazinyl,
isochromanyl, chromanyl, pyrrolidinyl, pyrrolinyl,
imidazolidinyl, imidazolinyl, pyrazolidinyl,
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pyrazolinyl, piperidinyl, piperazinyl, indolinyl,
isoindolinyl, quinuclidinyl, morpholinyl or
oxazolidinyl. Also included are fused ring and spiro
compounds containing, for example, the above
heterocycles.

As used herein, the term “heteroaryl" refers to
aromatic heterocyclic groups. Such heteroaryl groups
are preferably 5-6 membered monocyclic groups or 8-10
membered fused bicyclic groups. Examples of such
heteroaryl groups include, but are not limited to
pyridyl (pyridinyl), pyrimidinyl, furanyl (furyl),
thiazolyl, thienyl, pyrrolyl, pyrazolyl, imidazolyl,
indolyl, isoxazolyl, oxazolyl, pyrazinyl, pyrimidinyl,
pyridazinyl, benzofuranyl, benzothienyl, benzimidazolyl,
guinolinyl, or isoquinolinyl.

As used herein, "pharmaceutically acceptable salts*
refer to derivatives of the disclosed compounds wherein
the parent compound of Formula Ia, Ib or Ic is modified
by making acid or base salts of the compound of Formula
Ia, Ib or Ic. Examples of pharmaceutically acceptable
salts include, but are not limited to, mineral or
organic acid salts of basic residues such as amines;
alkali or organic salts of acidic residues such as
carboxylic acids; and the like.

"Prodrugs” are considered to be any covalently
bonded carriers which release the active parent drug
according to Formula Ia, Ib or Ic in vivo when such
prodrug is administered to a mammalian subject.
Prodrugs of the compounds of Formula Ia, Ib or Ic are
prepared by modifying functional groups present in the
compounds in such a way that the modifications are
cleaved, either in routine manipulation or im vivo, to
the parent compounds. Prodrugs include compounds of
Formula Ia, Ib or Ic wherein hydroxyl, amino,
sulfhydryl, or carboxyl groups are bonded to any group
that, when administered to a mammalian subject, cleaves
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to form a free nhydroxyl, amino, sulfhydryl., or carboxyl
group respectively. Examples of prodrugs include, but
are not limited to, acetate, formate and benzoate
derivatives of alcohol and amine functional groups in
the compounds ¢f Formula Ia, Ib or Ic, and the like.
Examples of representative carboxyl and amino prodrugs
are included under the definition of R2, R3, and Y.

The pharmaceutically acceptable salts of the
compounds of Formula Ia, Ib or Ic include the
conventional non-toxic salts or the guaternary ammonium
salts of the compounds of Formula Ia, Ib or Ic formed,
for example, from non-toxic inorganic or corganic acids.
For example, such conventional non-toxic salts include
those derived from inorganic acids such as hydrochloric,
hydrobromic, sulfuric, sulfamic, phosphoric, nitric and
the like; and the salts prepared from organic acids such
as acetic, propionic, succinic, glycolic, stearic,
lactic, malic, tartaric, citric, ascorbic, pamoic,
maleic, hydroxymaleic, phenylacetic, glutamic, benzoic,
salicylic, sulfanilic, 2-acetoxybenzoic, fumaric,
toluenesulfonic, methanesulfonic, ethanesulionic,
ethanedisulfonic, oxalic, isethionic, and the like.

The pharmaceutically acceptable salts of the
present invention can be synthesized from the compounds
of Formula Ia, Ib or Ic which contain a basic or acidic
moiety by conventional chemical methods. Generally, the
salts are prepared by reacting the free base or acid
with stoichiometric amounts or with an excess of the
desired salt-forming inorganic or organic acid or base
in a suitable solvent or various combinations of
solvents.

The pharmaceutically acceptable salts of the acids
of Formula Ia, Ib or Ic may be prepared by reacting tiae
acid with an appropriate amount of a base, such as an
alkali or alkaline earth metal hydroxide e.g. sodium,
potassium, lithium, calcium, or magnesium, Or an organic

-95-



WO 97/23480 PCT/US96/20523

W

10

15

20

25

30

35

base such as an amine, e.g., dibenzylethylenediamine,
trimethylamine, piperidine, pyrrolidine, benzylamine and
the like, or a quaternary ammonium hydroxide such as
tetramethylammonium hydroxide and the like.

As discussed above, pharmaceutically acceptable
salts of the compounds of the invention can be prepared
by reacting the free acid or base forms of these
compounds with a stoichiometric amount of the
appropriate base or acid, respectively, in water or in
an organic solvent, or in a mixture of the two;
generally, nonaqueous media like ether, ethyl acetate,
merhancl, ethanol, isopropanol, or acetonitrile are
preferred. Lists of suitable salts are found in
Remington's Pharmaceutical Sciences, 17th ed., Mack
Publishing Company, Easton, PA, 1985, p. 1418, the
disclosure of which is hereby incorporated by reference.

The disclosures of all of the references cited
herein are hereby incorporated herein by reference in
their entirety.

Synthesis

The compounds of the present invention can be
prepared in a number of ways well known to one skilled
in the art of organic synthesis. The compounds of the
present invention can be synthesized using the methods
described below, together with synthetic methods known
in the art of synthetic organic chemistry, or variations
thereon as appreciated by those skilled in the art.
Preferred methods include, but are not limited to, those
described below. All references cited herein are hereby
incorporated in their entirety herein by reference.
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Compounds of Fermula Ia, Ib or Ic wherein x!, X2, x3
and X4 are all carbon and W is C{(=0)NH can be prepared
from appropriately substituted 4-, 5-, 6-, or 7-
alkoxycarbonyl indazoles, IIIa, wherein R is an alkyl
group such as methyl, ethyl or tert-butyl.

N
L T X
S e

IIIa

wn

10 The requisite indazoles can be conveniently
prepared from the commercially available nitrotoluic
acids according to the example shown in Scheme 1.
Conversion of the acid la to a suitable ester, such as
the ethyl ester 1b, may be carried out by one of many

15 methods well-known to one skilled in the art of organic
synthesis, for example treatment with a suitable base,
such as sodium bicarbonate, in a suitable solvent, such
as N,N-dimethylformamide, followed by treatment with an
alkyl halide, such as iodoethane. Reduction of the

20 nitro group of 1b can be effected in a number of ways
known to one skilled in the art of organic synthesis,
including treatment with zin(II} chloride in ethanol.
The resulting aniline derivative can be converted to the
desired substituted indazole IIIa according to the

25 method of Bartsch and Yang (J. Heterocycl. Chem. 1984,
21(4): 1063-1064). & variation of the conversion of the
aniline 1le¢ to the indazole IIla prcceeds thrcugh an N-
acylated intermediace 1d, fcllowed by cycliization and
deacerylation, according to the method reported by

'

30 Puchardt and Hassmann (Liebigs Ann. Chem. 1580, S03-

2271 .

The order of the esterification and reduction steps
may be reversed, such that the nitrotoluic acid is first
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converted to an aminotoluic acid, which is then
esterified. In some cases other intermediates related
to those shown in Scheme 1 are commercially available or
may be prepared using methods described in the
literature of organic chemistry; in these cases

(93]

transformations similar to those shown in Scheme 1 may
be used to prepare the desired compounds IIIa. For
example, commercially available methyl 3-amino-4-
methylbenzoate may be directly transformed into 6-

10 methoxycarbonylindazole.

Scheme 1
o 0
Z NaHCO, Z SnCli,
5 COMH  —/— —COEt —
Ha Ha
1a 1b
1. NaNOj,
Hp NH,BF 4
Z HCI N
Ty e —> N, —FCOREl
Ha 2. KOAc, 18-crown-6 A
le IIla
Ac0 1. n-amyl nitrite
KOAc 2.HCl, H 0
Ha
!—C025t
Ha
id

15
Compounds of Formula Ia or Ib wherein one or more
of X!, X2, X3 or X4 are nitrogen may be prepared from the
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corresponding alkoxycarbonylindazoles IIIb in which the
appropriate carbon atom or atoms have been replaced by
nitrogen. These may in turn be prepared by substitution
of the appropriately substituted heterocycle for the
nitrotoluic acids, nitrotoluic acid esters, or
aminotoluic acid esters in Scheme 1 above. The starting
heterocycles could be obtained by following the
procedures and methods in references outlined below,
along with implementation of standard functional group
transformations well known to one skilled in the art.

Functionalized pyrazines could be prepared
according to procedures outlined in The Chemistry of
Heterocyclic Compounds: The Pyrazines, Vol. 41 (Arnold
Weissberger and Edward C. Taylor, Eds.), John Wiley and
Sons (New York: 1982). Preparation of appropriately
functionalized pyridazines could be achieved using the
methods described in The Chemistry of Heterocyclic
Compounds: Condensed Pyridazines Including Cinnolines
and Phthalazines, Vol. 27 (Arnold Weissberger and Edward
C. Taylor, Eds.), John Wiley and Sons (New York: 1973)
and The Chemistry of Heterocyclic Compounds:
Pyridazines, Vol. 28 (Arnold Weissberger and Edward C.
Taylor, Eds.), John Wiley and Sons (New York: 1973).
For the synthesis of functionalized pyrimidines one
could follow procedures in The Chemistry of Heterocyclic
Compounds: The Pyrimidines, (Arnold Weissberger,
Consulting Ed.) John Wiley and Sons (New York: 1962),
The Chemistry of Heterocyclic Compounds: The
Pyrimidines, Supplement I, (Arnold Weissberger and
Edward C. Taylor, Consulting Eds.) John Wiley and Sons
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(New York: 1970), and The Chemistry of Heterocyclic
Compounds: The Pyrimidines, Supplement II, Vol. 16
(Arnold Weissberger and Edward C. Taylor, Consulting
Eds.) John Wiley and Sons (New York: 1985).
Functionalized pyridines which can serve as starting
materials in Scheme 1 could be made by the methods
described in The Chemistry of Heterocyclic Compounds :
Pyridine and Its Derivatives, Part Four, (Arnold
Weissberger, Consulting Ed.) John Wiley and Sons (New
York: 1964), The Chemistry of Heterocyclic Compounds :
Pyridine and Its Derivatives, Supplement Part Two,
(Arnold Weissberger and Edward C. Taylor, Consulting
Eds.) John Wiley and Sons (New York: 1974), The
Chemistry of Heterocyclic Compounds: Pyridine and Its
Derivatives, Supplement Part Three, Vol. 14 (Arnold
Weissberger and Edward C. Taylor, Consulting Eds.) John
Wiley and Sons (New York: 1974), The Chemistry of
Heterocyclic Compounds: Pyridine and Its Derivatives,
Supplement Part Four, Vol. 14 (Arnold Weissberger and
Edward C. Tayler, Consulting Eds.) John Wiley and Sons
(New York: 1975), and The Chemistry of Heterocyclic
Compounds: Pyridine and Its Derivatives, Part Five,
Vol. 14 (Arnold Weissberger and Edward C. Taylor,
Consulting Eds.) John Wiley and Sons (New York: 1984).
One example of the preparation of an appropriately
substituted pyridine starting material is the
preparation of 2-methyl-3-aminopyridine-S-carboxylic
acid half-sulfate salt, as described by Argoudelis and
Kummerow (J. Org. Chem. 1961, 26: 3420-3422).

Compounds of Formula Ia wherein R10 is not hydrogen

may be prepared from appropriately substituted
alkoxycarbonylindazoles. Somesuch substituted
alkoxycarbonylindazoles may be prepared using the method
outlined in Scheme 1. For example, methyl 4-amino-3-
ethylbenzoate may be prepared as described by Witte and
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Boekelheide (J. Org. Chem. 1972, 37 (18): 2849-2853).
This compound may be converted to the diazonium
fluoroborate and cyclized to 3-methyl-5-
methoxycarbonylindazole using the method outlined in
Scheme 1. This compound may be used as a starting
material for preparation of the corresponding compounds
of Formula Ia wherein R0 is methyl.

Other substituted alkoxycarbonylindazoles may be
prepared from unsubstituted alkoxycarbonylindazoles
using the methods ocutlined in Scheme 2. For example, an
ethoxycarbonylindazole may be brominated by treatment
with bromine in a suitable solvent, such as acetic acid,
to provide the corresponding 3-bromo-ethoxycarbonyl-
indazole IIIc. This compound may be coupled with a
suitable reagent, alternatively followed by additional
synthetic manipulations, to provide the desired 3-
substituted-ethoxycarbonylindazole. For example,
coupling with phenylboronic acid in the presence of
tetrakis- (triphenylphosphine)palladium and triethylamine
in N,N-dimethylformamide, using the method of Miyaura,
Suginome and Suzuki (Tetrahedron 1983, 39: 3271)
provides the corresponding 3-phenyl-ethoxycarbonyl-
indazole IIId. Similar methods, starting from compounds
of Formula IIIb, may be used to prepare the
corresponding compounds wherein one or more of the ring
carbons (corresponding to those designated X!, X2, X3 and
X4 in Formula Ia) are replaced by nitrogen.
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Scheme 2
H CO,Et
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N\ ™ l — N\ I
ACOH
Ifa Br
PRCCH [Mic
PACL(PPh ),
Cul. Et4N, pyndine PhB(OH)
" cost PA(PPhy)
NPV £ EuN, DMF
N\ ™ l
// [le
Me
CO.Et
N~F
N\ a .
Ha
Pd/C
ExOH
H 1
,N r 4 /ICOZE md
(N
mf

As another example, also shown in Scheme 2,
coupling of IIIc with phenylacetylene in the presence of
bis- (triphenylphosphine)palladium(II) chloride,
copper (I) chloride, and triethylamine in pyridine
according to the method of Melissaris and Litt (J. Org.
Chem. 1992, 57: 6998-6999) provides the corresponding 3-
(2-phenylethynyl) -ethoxycarbonylindazole IIIe, which may
be reduced using hydrogen in the presence of palladium
on charcoal to provide the corresponding 3-(2-phenyl-
ethyl)ethoxycarbonylindazole IIIf. Similar methods,
starting from compounds of Formula IIIb, may be used to
prepare the corresponding compounds wherein one or more
of the ring carbons (corresponding to those designated
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X1, X2, X3 and X% in Formula Ia) are replaced by
nitrogen.

Compounds IIIc, IIId, IIIe and IIIf may be used in
the preparation of compounds of Formula Ia in which R10
1s phenyl, 2-phenylethynyl, or 2-phenylethyl,
respectively. Alternatively, further manipulations of
the substituent may be accomplished at a later stage in
the synthesis of the compound of Formula Ia. For
example, the 2-phenylethynyl indazoles IIIe may be used
in a synthetic sequence during the course of which the
acetylene will be reduced, providing ultimately
compounds of Formula Ia in which R0 is 2-phenylethyl.

Other appropriately substituted alkoxycarbonyl-
indazoles, for use in the preparation of compounds of
Formula Ia wherein R0 is not hydrogen, may be prepared
using other methods known in the art of organic
synthesis, such as those outlined in The Chemistry of
Heterocyclic Compounds: Pyrazoles, Pyrazolines,
Pyrazolidines, Indazoles and Condensed Rings, Vol. 22
(Arnold Weissberger, Ed.), John Wiley and Sons (New
York: 1967), Chapter 10.

Hereinafter, unless otherwise specified, phrases
such as "indazoles III" and "indazoles of Formula III"
are meant to include simple indazoles IIIa, mono- or
diazaindazoles IIIb, and substituted indazoles such as
but not restricted to IIIc, IIId, IIIe and IIIf.
Substituted mono- and diazaindazoles such as but not
restricted to mono- and diaza analogs of IIIc, IIId,
ITIIe and IIIf are also included.

Compounds of Formula Ia may be prepared from

indazoles III as outlined in Scheme 3. Alkylation of
the indazoles of Formula III with a suitably
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functionalized alkyl halide can be effected in a variety
of ways known to one skilled in the art. For example,
using a method similar to that described by Granger et
al. (Chim. Ther. 1970, 2: 24 ), an indazole of Formula
III is treated with a suitable base, such as potassium
bis{trimethylsilyl) amide, followed by addition of the
alkyl halide, for example, 3-bromopropylphthalimide.
Alternately, the alkylation can be carried out utilizing
Mitsunobu conditions (Mitsunobu, Synthesis, 1981, 1-28)
by addition of the corresponding alcohol, 3-
hydroxypropylphthalimide, to a mixture of diethyl
azodicarboxylate and triphenylphosphine in a suitable
solvent, usually dry tetrahydrofuran, followed by
addition of the indazole III. Separation, if necessary,
of the mixture of 1- and 2-substituted isomers by
chromatography provides the desired l-alkylated product
3a. Removal of the phthalimide may be achieved by
treatment with anhydrous hydrazine to give the primary
amine 3b.

-104-



WO 97/23480 PCT/US96/20523

Scheme 3
KHMDS, optonaily (0]
H x4 substtuted
N<z"x3 bromoaikylphthalimide ,
N " —_— N —(CH).R
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X ot DEAD.PhyP No X4
/10 2Bt promoalkylphthalimide o N<Z"y3
N\ S \x2
1]} 3a X!
R10 CO,Et
HaN—(CH2),R7 N4
NH2NH2 N x4 E \>_N'_(CH2)nR7 HI
D ’ d x3 . N ' X4
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X coqt N 2
R0 2 \ \X‘%
3b X qo COE
1. NaOH N H
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2 dl. HC! EN\>—N_(CH IR’
————i
3. WSCDI, HOBT H N xixa H @S
R'S N, —CON
HoN oy X COOH
CO28Bu-t v R0 R
R14
4. CF {COOM CF3COOH
5 As further shown in Scheme 3, 2-imidazolinyl-

aminoalkylindazoles may be prepared by treatment of the
amine 3b with a suitable reagent such as 2-methylthio-
4,5-dihydroimidazolium iodide. Hydrolysis of the ester,
using conventional methods known to one skilled in the

10 art of organic synthesis, may be followed by coupling of
the resulting acid to an appropriately substituted a- or

B-amino ester such as a compound of Formula IV, to
provide an intermediate which, after deprotection,
affords compounds of Formula Ia wherein Rl is 2-

15 imidazolinylaminoalkyl. The coupling may be carried out
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using any of the many methods for the formation of amide
bonds known to one skilled in the art of organic
synthesis. Those methods include, but are not limited
to, use of standard coupling procedures such as the
azide method, mixed carbonic acid anhydride (isobutyl
chioroformate) method, carbodiimide (dicyclohexyl-
carbediimide, diisopropylcarbodiimide, or water-soluble
carbodiimides (WSCDI)) method, active ester (p-
nitrophenyl ester, N-hydroxysuccinic imido ester)
method, or by the use of one of many other known
coupling reagent such as BOP-Cl. Some of these methods
(especially the carbodiimide method) can be enhanced by
the addition of l-hydroxybenzotriazole to the reaction
mixture.

An alternative method for preparing amines 3b
wherein n=3 is outlined in Scheme 4. Alkylation of the
indazole III may be achieved by treatment with an
optionally substituted acrylonitrile in the presence of
a catalytic amount of a base such as sodium ethoxide or
sodium bis(trimethylsilyl)amide, in a suitable solvent
such as ethanol, to provide the intermediate nitrile 4a.
This may be converted to the amine 3b by reduction using
any of a number of methods known to one skilled in the
art of organic synthesis, such as by treatment with
hydrogen in the presence of a catalyst such as palladium
on charcoal. An acid such as aqueous hydrochloric acid
may be added to the reaction mixture to minimize side
reactions during the reduction.
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Scheme 4

H7
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E:OH. HCl

Appropriately substituted racemic f-amino acids IV

(used in Scheme 3) may be purchased commercially or, as
is shown in Scheme 5, Method 1, prepared from the
appropiate aldehyde, malonic acid and ammonium acetate
according to the procedure of Johnson and Livak (J. Am.
Chem. Soc., 1936, 58, 299 ). Racemic B-substituted-p-
amino esters may be prepared through the reaction of
dialkylcuprates or alkyllithiums with 4-benzoyloxy-2-
azetidinone followed by treatment with anhydrous ethanol
(Scheme 5, Method 2) or by reductive amination of B-keto
esters as is described in W093/16038 (also see Rico et
al., J. Org. Chem., 1993, 58, 7948-51). Enantiomerically
pure P-substituted-f-amino acids can be obtained through
the optical resolution of the racemic mixture or can be
prepared using numerous methods, including: Arndt-
Eistert homologation of the corresponding a-amino acids
as shown in Scheme 5, Method 3 (see Meier and Zeller,
Angew. Chem. Int. Ed. Engl., 1975 14, 32; Rodriguez et
al., Tetrahedron Lett., 1990, (31), 5153; Greenlee, J.
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Med. Chem. 1985, 28, 434 and references cited within);
and through an enantioselective hydrogenation of a
dehydroamino acid as is shown in Scheme 5, Method 4 (see
Asymmetric Synthesis, Vol. 5, (Morrison, ed.) Academic

Press, New York: 1985). A comprehensive treatise on the
creparation of P-amino acid derivatives may be found in

Patent Application WO 93/07867, the disclosure of which
is hereby incorporated by reference.

Scheme 5

Method 1

O 1. NH4OAc
HOC~_COzH . HzN\’)\ y
+ H/ILRM co

RS 2 MeOH , HC! R'4

Ph . R™)CuLi

H 14
H 0 2 EtOH, HC!

Method 3

1. IBCF,NMM  BOCHN , HN ¥, MeOH HaN s~
BOCH%(CO,‘,H COCHN, Ag Y
R 2 CHaNp R R™

COOMe

Method 4

BOCHI*\(\ enantioselective BOCHN\_(\
coO X
R4 Mo hydrogenation qe  COMe
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The synthesis of N°-substituted diaminopropionic
acid derivatives IV can be carried cut via Hoffmann
rearrangement of a wide variety of asparagine
derivatives as described, for example, by Waki et al.
{Synthesis 1981, 266-267) or by Moore et al. (J. Med.
Chem. 1376, 19(6), 766-772). An example is shown in
Scheme 6, Method 1. They may also be prepared by

Ul

manipulations, which will be familiar to one skilled in
the art of organic synthesis, of the commercially

10 available 3-amino-2-benzyloxycarbonylaminopropionic
acid. An example is shown in Scheme 6, Method 2.

Scheme 6
Method 1
1. NaOB8r
HoN * COH - 2M/\'(COOH
NHSOPh 2 HCLHZ0 NHSO ,Ph
< . t
—_— HgN/\(COOBu
H3S04 NHSO ,Ph
Method 2
OOH 1. SOCI2 MeOH « COOMe
HNYC > BocNH
NHCOOCHPh 2 BocO NHCOOCH Ph
1. Hy, PA/C
2. PhSO2CL EtsN * COOMe
— HZN/\r
15 3. CF3COOH NHSO 2Ph

Compounds of Formula Ia above wherein Rl is
2-pyridinylaminoalkyl may be prepared by the method
outlined in Scheme 7. Treatment of the intermediate
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aminocalkylindazole 3b f£rcm Scheme 3 (or the
corresponding salt from Scheme 4) with 2-chloropyridine
N-oxide hydrochloride, using a modification of the
method described by Misra, et al. (Bioorg. and Med.

hem. Letters, 1994, 4, 2165-2170), and subsequent
reduction of the resulting N-oxide derivative 7a
provides a 2-pyridinylaminocalkyl intermediate 7b. This
reduction may be performed using a number of methods
known to one skilled in the art of organic synthesis,
such as that using ammonium formate in the presence of
10% palladium on charcoal in refluxing ethanol, as
described by Balicki (Syntchesis, 1989, 645-646), or by
reduction with hydrogen in the presence of a catalyst
such as palladium on charcoal or Raney nickel, or by
treatment with triphenylphosphine. The resulting 2-
aminopyridine moiety of 7b may be optionally protected,
for example by treatment with di-t-butyldicarbonate in
dry tetrahydrofuran in the presence of a suitable base,
such as triethylamine or N,N-dimethylaminopyridine,
using the method of Iwanowicz (Synth. Commun., 1993,
23(10), 1443-1445), to provide intermediate 7c. Ester
hydrolysis, coupling and deprotection as outlined in
Scheme 3 can then provide the desired compounds of
Formula Ia.
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Scheme 7
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An alternative route to l-(hetercarylaminocalkyl)
indazoles of Formula Ia is outlined in Scheme 8. A
suitable indazole III can be alkylated with an alkyl
halide bearing a protected aldehyde, such as a 1,3-

10 dioxolane, using conditions described above (see Scheme
3) to provide 8a. Deprotection to the aldehyde 8b, for
example by treatment with aqueous acid, may be followed
by reductive amination with a heterocarylamine such as 2-
aminopyridine or a suitably protected 2-aminoimidazole,

15 such as l-triphenylmethyl-2-aminoimidazole, in the
presence of a reducing agent such as sodium
triacetoxyborohydride or sodium cyanoborohydride, to
provide the 1l-(heteroarylaminoalkyl)indazole 8c. The
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intermediates 8c can then be elaborated to the
corresponding compounds ¢f Formula Ia, for example as
described in Scheme 3.

3 Scheme 8
SV
H A
N’N /’Q}-(_,co ‘ 1. NaH o (CHa )t
—_— — !
N\ A -2 £ , ~9 N /)on
0 “'E >—(CH ot B \ viac
R CH2n+ S
m (@] R7 x1
HIO
8a
R7
(GH2)n1 CHO
HOAc H.O N /x‘\xs 1. Ha-NH,
— - = CO.Et —_—
V¥ NaBH(OAc),
H!O
8b
/F‘7
Het-NH=(CHy)h 7 N\

n—(CHz)nR’ -CF ,COOH
see Scheme 3 =
- N I x‘ H R‘S

|
N /x‘\f o Negz"N
s X OF N, -'-‘-co~\|)\
X! N_Ay X co
RIO X‘ 2H
8¢

H'o RM

(Het = appropriate aromatic heterocycle)

A route to 1l-(heterocarylaminocarbonylethyl)

10 indazoles of Formula Ia is outlined in Scheme 9. A
suitable indazole III can be alkylated by treatment with
an acrylic acid ester such as tert-butyl acrylate, using
a method such as that described in Scheme 4. Removal of
the ester of 9a may be followed by conversion to a

15 heteroaryl amide by treatment with a heterocaryl amine
using any of a number of methods well known tO one
skilled in the art of organic synthesis. The resulting
1—(heteroarylaminocarbonylethyl)indazole 9b can then be
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elaborated to the corresponding compounds of Formula Ia,
for example as described in Scheme 3.

Scheme 9

w

H PA ’\ t ’\
LR 2\"™ coosu I
\ —COft ——————> \ -—
\xr” NaN(TMS), \Xr”
R0 EtOH R0
m 9a
(o)
Hel—NH—<-R7 a1
1. CF ;OOOH A\
2 Het-NH ., DCC, HOBT X4
2 - ,N \x,
N\_An @
X\
RiO
%

HetHN~—=(CH, R’ .CF ,CO0H
,L /r\x’ 7 Rus
S, X COH
R'O R“

(Het = appropriate aromatic heterocycle)

see Scheme 3

Compounds of Formula Ib may be prepared according

to the method outlined in Scheme 10. Thus, the

10 appropriate indazole III may be alkylated by treatment
with a suitable base, for example sodium hydride,
followed by addition of a suitable alkylating agent such
as an alkyl halide R%-Br or R?-I. Bromination of the
intermediate 10a using, for example, bromine in acetic

15 acid, provides the corresponding 3-bromo derivative 10b.
(The order of these two synthetic steps may also be
reversed. That is, the indazole III may be brominated,
and resulting bromoindazole may be alkylated, to provide
similar products 10b.) Coupling of 10b with, for

20 example, 3,3-diethoxy-l-propyne, under conditions
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similar to those described by Sakamoto et al. (Synthesis
15992, 746-748) provides a functionalized alkynyl
derivative 10c¢. Reduction of the acetylenic bond of
10c using, for example, hydrogen in the presence of a
catalyst such as palladium on charcoal, followed by
nydreolysis of the acetal with agueous acid provides an
aldehyde intermediate 104 which, using methods analogous
to those outlined in Scheme 8, may be elaborated to an
intermediate 10e containing a heteroarylaminoalkyl
substituent at the 3-position. This intermediate may
then in turn be elaborated to the desired compounds of
Formula Ib, for example using methods described in
Scheme 3.
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Scheme 10
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(Het = heteroaromatic group)

5 Compounds of Formula Ib may alternatively be
prepared from the intermediate 10b according to the
method described in Scheme 11. Thus,coupling of 10b
under conditions similar to those described by Murakami
et al. (Heterocycles, 1990, 31(8), 1505-11) can provide

10 a 3-allyl derivative 1lla. Hydroboration as described by
Brown and Subba Rao (J. Am. Chem. Soc. 81, 6428-6433)
can provide the alcohol 11b, which may be subjected to
the Mitsunobu reaction (vide supra) with phthalimide
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followed by deprotection co provide an amine

intermediate 1lc which, analogously to the method shown
in Schemes 10 and 3, can be elaborated to the desired

compounds of Formula Ib. Alternatively, the
intermediate 11b may be prepared by reduction of the

(9]

aldenhyde 104 shown in Scheme 10. Other methods can be

used for the conversion of intermediates 104 and 11b to
the primary amine 11lc which are known to those skilled

in the art of organic synthesis.

19
Scheme 11
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HetNH(CH; )y CF yCOOH
(Het = heterocyclic group)
15 Compounds of Formula Ic may be prepared according

to methods outlined in Scheme 12. Treatment of the
appropriate indazole starting material 12a with zinc
bromide and vinylmagnesium bromide followed by
dichloro(l,1’-bis (diphenylphosphino) ferrocene]

20 palladium (II), using a procedure similar to that
described by Brown, et al. (U.S. Patent 4,898,863),
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(P2}

provide the desired 3-vinyl derivative 12b. Treatment
of this compound with c¢zone (F. J. Brown, et al. Ibid.),
can provide an aldehyde 12c¢. Oxidation using silver(I)
oxide, as described by Campaigne and LeSuer (Organic
Syntheses, 1963, Coll. Vol. 4, 919), can provide the
desired carboxylic acid 12d4. Esterification and
deprotection of the ether oxygen of 12e using bcron
tribromide, by a method analogous to that detailed by
Manson and Musgrave (J. Chem. Soc. 1011 (1963)), can
provide the hydroxy intermediate 12f. Mitsunobu
coupling, (vide supra), followed by further
transformations of 12g similar to those shown in Scheme
3, can provide compounds of Formula Ic.
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Scheme 12
79 R?
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1
3. dichloro (1.1"-bis- \
12a (diphenylphosphino - 12b
ferrocene] palladiumy I1)
/Y Re
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N_ AN L N\_An
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OHC HO,C
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N’N /x”xg 881, N /xsz -
" D N 1] 2. 3-hydro )
AN % 1 cabalinde
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12¢ 12
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' O = (CHy )N N several steps analogous 0 xhos;of
/N /x’/Xg
N " Scheme 3
AN L% o
X
ED L
12g .
N O~=(CH, )n=——NH-Het
IN /x’/x,,
Ny fa CF yCOOH
\ L4
Xy %
N R!S
H H (Het = heteroaryl)
pe OO

Additional alcohols useful for the preparation of
compounds of Formula Ia, Ib and Ic through the Mitsunobu
reaction described in the above schemes may be prepared

as described in Scheme 13.
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Scheme 13
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LCabo. Chem |3 TN N OHO

715-736 (1994).

S LAH =N
| — |
TrHN N COEt THF THN N’ OH

Ph,PaCHCH
)n o n

10% Pd-C

L. &lHQ
—_——  BOCN N

2 NaBH4 ) oH

Various compounds of Formula Ia, Ib or Ic may be
prepared from a common derivative of the corresponding
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compounds of Formula Ia, Ib or Ic by functional grcup
manipulations familiar to one skilled in the art of
organic synthesis. As one example, preparation of
compounds of Formula Ia having different sulfonamide

S substituents at R!® may be achieved as outlined in Scheme
14. Thus, the compound of Formula Ia having a
benzyloxycarbonylamino group at R!® (14a) may be
hydrogenolyzed using, for example, hydrogen in the
presence of a catalyst such as palladium on charceoal to

10 provide the primary amine derivative 14b. This may be
reacted with a sulfonylating agent such as R17S03Cl in
the presence of an amine such as triethylamine to
provide, after deprotection of the ester, the desired
compound of Formula Ia. In place of the sulfonyl

15 chloride, use of a carboxylic acid, acid chloride or
acid anhydride can provide the corresponding amide
derivative, use of a chloroformate can provide the
corresponding carbamate derivative, use of a sulfamoyl
chloride can provide the corresponding sulfamide

20 derivative, and use of an isocyanate can provide the
corresponding urea derivative.
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10

15

Scheme 14
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R 14a
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—

/q NH, 2 CF ;COOH
N\ A
q e Xz
R 10

14b

As another example, compounds of Formula Ia with
different variations in R! may be prepared from a common
precursor as outlined in Scheme 15. Thus, the amine
intermediate 3b may be reacted, for example, with benzyl
chloroformate to provide the benzyl carbamate.
Hydrolysis of the ester, for example with lithium
hydroxide, can provide the acid intermediate 15a. Using
methods described earlier, 15a may be reacted with, for
example, a suitable beta-amino ester, followed by
removal of the benzyl carbamate, for example by
hydrogenolysis, to provide the amine intermediate 15b.
Using, for example, steps analogous to those shown in
Schemes 3 or 7, the amine may be converted to an
aminoheterocyclic group. After deprotection of the
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ester, the desired compound cf
obtained.

Scheme 15

(O]

(CHamR"  CcOOE!
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PCT/US96/20523

Formula Ia may be

PhCH, OOCNH._
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3 15a
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L. ! N
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—> \ "
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15b
CF,COOH au
1. Steps analogous 0 those Het-NH ~(CH A 0 COOH
shown in Scheme 3 or Scheme 7 ( 2h )~ N
2 CF COOH N H Re
1]
N\ \x" X
R\O

The example outlined in Scheme 15 will also serve
to demonstrate that the order in which the different
10 substituents are elaborated to give the compounds of

Formula Ia, Ib and Ic may be varied from that in the

examples shown in Schemes 1 through 14. This example

will also serve to demonstrate the use of protecting

groups to temporarily protect a functional group in the

15 course of a synthetic sequence when that functicnal

group is not compatible with one or more of the

synthetic transformations that are to be accomplished

Such use of protecting groups, while not always
explicitly shown in Schemes 1 through 15, is well known

20 to one skilled in the art of organic synthesis. Many

-122-



WO 97/23480 PCT/US96/20523

1

10

15

20

25

30

35

examples of protecting groups may be found, for example,
in Greene, "Protective Groups in Organic Syntheses",
Wiley (New York), 1981.

The detailed processes for preparing the compounds
of Formula Ia, Ib or Ic are illustrated by the following
Examples. It is, however, understood that this
invention is not limited to the specific details of
these examples. Reactions were run under an atmosphere
of nitrogen unless otherwise indicated. Solvent removal
from reaction mixtures, extracts, and the like was
performed under vacuum on a rotary evaporator. Flash
chromatography refers to the medium-pressure column
chromatography method described by Still et al. (J. Org.
Chem. 1978, 43(14), 2923-2925). Melting points (mp) are
uncorrected. Proton nuclear magnetic resonance spectra
(NMR) were measured in chloroform-d (CDCli3), dimethyl
sulfoxide-dg (DMSO-dg¢) or methanol-ds (MeOH-d4) and the
peaks are reported in parts per million downfield from
tetramethylsilane (8). The coupling patterns are
reported as fcllows: s, singlet; d, doublet; t,
triplet; q, quartet; m, multiplet; b, broad. Mass
spectra were measured using electrospray ionization
(ESI), ammonia chemical ionization (NH3-CI), fast-atom
bombardment from a glycol matrix (FAB), or electron
impact ionization (EI).

A, ferc-RButvi 3-11-[3-(N-{]-zxiphenyv-methyviimidazoi-2-

vl -sminotprooylt -indazel-S-yvicarbonyviaminol-2 (S -

<l Foryt 3o ; S le)s A
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mixture of the product grepared according o Eampie
5

o

250e Part XK (213 mg, 437 pmcli, the product prepared

accerding to Examplie L1720 Part £ {li0 mg, 407 pmol:,

{s

1-hydroxybenzotriazcle hydraze 157 ng, 407 pmel! and

IS I

M, M-dimethyliformamide (3 ml; was treated with

(V4]

dicycionexylcarbediimide (372 mg, 4C7 umol!) and stirred

at room temperature tor 24 h.,  The mixture was poured

inte water (75 ml) and extracted with ethyl acetate (3 «
< 124 (M3S04; and

10 ccncenctrated under vacuum. The resicue was flash

rganic phase was ir

chromategraphed ‘toluene:ethyl icetate, step gradient
from SG:3G o 1%5:390: to provide the title preduct (252
) ly NMR (CDC13) §
s, LHY, 7.97 !(d, iH), 7.73 d4, 1H:, 7.4-7.1
15 (13H), 6.99 {d, iH), 5.94 {s, 2H), 5.85 {(bt, 1lHi, 5.8
(4, 1H:, 5.42 (&, 1H), 5.82 (b&d, 1H), 4.27 t, 2ZH), 3.93

©%) as a coloriess glassy foam:

{m, 1H;, 3.83 i{m, lH} 3.62 {m, lH;, 3.04 (m, 1lH:, 2.97
(m, ZH;, 2.65 (s, dH), 2.25 (3, 3H), 1.32 (m, 2H}, 1.32
(s, 9H); Mass spectrum (ESI} m/z 852.4 {(100%, M+H™}

20 Alcernacively, a solution ¢f the procduct prepared
riing to Example 1030e Part X (1.108 g, 2.1 nmol) in

N, N-dimethylfcrmamide (15 mL) was treated with the
product preparad accerding to Example 1178b Part E {715
ng, 2.1 mmel), BOP reagent (975 mg, 2.2 nmoli and

25 diisopropylethyl-amine {543 mg, 4.2 mmol; and the
mixture was stirrad at room temperature overnight. The
mixture was concencraced under vacuum and the residue
was partitionad between echvl acetate (180 mb! and water
(25 mL). The aquecus phase was extracted with

30 additional ethyl acetate (3 x 25 mL} and the combined
crganic phases were washed with hydrochloric acid (1.9
N; 10 mL), water (2 x 10 mL}, saturated agueous sodi
bicarbonate {10 mL) and brine {2 x 10 mL}, then were
dried !(Mg304) and concentrated under vacuum. This

35 material was combined with the crude product from
ancther run, startiag from 10.8 g of the product
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prepared according ¢ Ixample 1353e Part K (20.3 mmcl:,
tC provide the tizle preoduct as a crude marerial
{23.0 g} which was used in the next step withour

purificaticn.

w
3

ssas-Bunyl 2-f1-{3-iN-imidazet -2 l31ing i propyit -

indazoi-S-vlcgrronylaminrcl =208 - (2, f-Jimat kvl -d-

Loenvibenzene-gul fonvianinotnrocionars,.  The product

prepared according tc Zzample 103Sb Part A (3.3 g,
mmol) was combined with methanol (1

i

cxd (10 ml) and the mixture was heated at refiux
overnighst. The mixture was concentrated under vacuum,
and the residue was flash chromatographed (chlorcform:
methanol :aqueous ammenia 1920:1C:1) %o provide the
product as a glassy feoam. This was combined with che
product Irem ancther run, starting from 19.3 g of the
product prepared accerding to Example 1035b Part A (22.3
mmol), to provide the title product (4.5 g). Impure
material from the coiumn was re-chromatographed
ichloroform: methancl:aqueous ammonia 19038:5:0.5: o
proviide additional pure title prcduct (8
corbined vieid 81%): iH NMR (MeOH-d4) &
8.13 td, iH), 7.76 (44, 1lH), 7.87 | {
6.51 (s, 2H), 4.53 (t, 2H), 4.86 {dd, 1H:, 2.70 «
1H:, 3.50 (43, 1H), 3.17 (¢, 2H), 2.59 (s, &H), 2.18 (m,

2H}, 2.10 (s, 23H}, 1.22 (s, SH!.

i o3 . A soluticn cf the product prepared
aceocrding to Example 1035k Part B (420 mg, 788 umol: 1in
ichlorcmethane {30 mL) was treated with trifluoroacetic
acid (5 mL) and stirred for 1 h at room temperature.
The soluticn was concentrated under vacuum, ané the
esidue was dissolved in methancl (3 mk; and purifiesd by
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preparative revers2-gnasa HPLT o provide, after
lyophilization, the zitle product (432 mg, 82%) as an
amorphcus white sclid: HELC Tg 12.32 min (35%); <-H MR
{MeOH-d4) O 8.12 (s, 2H;, 7.72 'dd, iHy, 7.%4 (4, _H),
.75 'z, 24y, 5.73 {3, 2zH), 4.33 {(t, 2H:, 4.1s6 {(dd, 1H:.
2.75 a4, 1H:, 3.49 (a4, 1H), 3.23 (o, zH!, 2.5¢6 g,
AH:, 2.22 (m, 2H:, 1.98 !s, Z2H:; High resoluticn mass
spectrum (FAB) calculated (M+H*) 554.218%, €found

Alternatively, 2 zcluticn of the product prepared
accerding £Lo Examplie 1035Hn Part A (249 mg,

was heatad ato

232 umol: in
ifluorcacetic acidé (2.5 ml) refiux for
5 2 mixture was cocled and concentrated, and
tne residus was purified tv preparative raverse-phase
provide, afiter

78%)

ivophiiization, the title product

as & white powder.

Example 1050e

3-71-[3-(N-imidazol-2-vlaminglpropyllindazol-5-

| fonylami - 4 trif]

A. = -4-ni . A mizture cf 3-
{362.3 g,
dimethylformamide (2009 aii, scdium bicarbonate (250 g,
2.38 mol) and iodcethane (£23.9 g, 4.0 mol)
act 70 ‘C for 18 h. [
room temperature and poured intc water (2000 mL:. The

methyl-4-nitrobenzoic acid (1)

was stcirred
Tre mixture was ailowed tc cool

resulting solid was ccliected by filtration, washed with

water and dried. The =clid was washed further witch

hexane znd dried to provide the title preduct {382.1 g,
31%) as an off-white solid: mp 51-52.5 °C; !H NMR
(CDCl3) & 8.04-7.98 (m, 3H), 4.42 (q, 2H), 2.63 (s, 3H),
1.42 (t, 3H); m/z 210 (100%,

M+H*) .

Mass spectrum (NH3-CI)

-126-



WO 97/23480 PCT/US96/20523

10

15

20

25

30

35

B. Ethyl 3-methvl-4-aminobenzoate., A mixture cf ka2
preduct prepared according ¢ Exanple 1250e Parc A
(183.9%2 g, 880 mmel:, tin (II; chicride hydrate (1325 g,
4.54 mol) and echancol {2%00 ml; was heated ar reflux for
2 3. The minrture was cocled and diluted with watsr
132220 it angd the pH was adjustad re 8.5. The mixture
was diiuted furcther with addizicnal warer, and excracted
with ethyl acetate. The organic extracos were dried
iMg304), filtered and concentrated no provide zhe cirle

vreduct (135.62 g, 87%) as an cif-white solid: mp 76-78
°C; lH NMR (CDCl3) & 7.78 (s, 1H), 7.76 (d, 1H), 6.63
(d, 1H), 4.31 (q, 2H), 3.99 (bs, 2H), 2.19 (s, 3H), 1.38
(t, 3H); High resolution mass spectrum (NH3-CI)
calculated (M+H*) 180.1025, found 180.1023.

C. S-Ethoxycarbonvlindazole, A mixture of the product
prepared according tc Example 1(0S0e Part B (250.55 g,
1.4 mol}, pctassium acetate {(143.3 g, 1.46 mol), acetic
d chloroferm {ethanci-
free; 2750 mL; was stirred at room temperature. The

. -~

temperature rose to 40 °C, then started tc decline, at

anhydride (28%5.9 g, 2.8 mol) an

which time no starting material was detected by TiC. A
mixture of l3-crown-6 (7% g, 280 mmol: and n-amyl
nictrice (364.% g, 3.1 mol) was added andé the mixture was
heated ar reflux overnight. The ccoled mixture was
washed with saturated agueous sodium bicarbonate, then
with water, and was dried {Mg3C4!, filcered and
concentrated under vacuum. The residue was ccnbined
with that from ancther batch (711.3 g} and distilled
through a 10 cm vigreaux column under vacuum to provide
1-Acetyl-S-ethoxycarbonyl-indazole (576 g, 82%), bp 11%5-
155 °C (1.0 Torr:. This intermediate was combined witch
hydrochloric acid (8N; 2000 mL} and ethancl (20C0C mL),
and the mixture was stirred cvernight at rcom
remperature. The mizture was ccncentrated under vacuum,
and the solid was cowbined with water. The pH cf the
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mixture was adjuztad =0 8 with agueous ammenia, and the
mixture was extracted with dichlcremethane. The crg

O

i

an:
phase was concentrated to provide 2 zclid (440 gi.  Thi:
was recrystaliized from acetenitrile (193¢ ml:, and the
Jrv3tals were washed with ethancl, then hexane, and
dried to provide 5 (281 g, 80%) as a tan sciid: mp 122-
124 °C; 1H NMR (CDCl3) & 10.23 (bs, 1H), 8.57 (s, 1H),
8.20 (s, 1H), 8.10 (d, 1H), 7.53 (d, 1H), 4.42 (g, 2H),
1.42 (t, 3H); High resolution mass spectrum (NH3-CI)

calculated (M+H*); 191.0821, found 191.0838.

D. 1=(2-{1,3-d -2- -5-

indazole, 2 sciution of the prcduct prepared according

to Example 18202 Fart C (74.5 g, 327 mmol! in anhvdrous
retrahydrefuran (1000 mL) was treated sequentiaily with
zodium bisitrimethylsilvliamide (1.0 M in
tetrahydrofuran; 439 mL, 43¢ mmel;, 18-crcwn-¢ (1.5 g)
and 2-{Z-bromoechyl)-1,3-dioxoiane {90 g, 49¢ mmcl).
The soiuticn was heated at refliux for 20 h, then was
cocled to room temperature. The sclvent was remcved
under vacuum, and the residue partitioned between
toluene /(2090 mL)} and water {1600 mL}. The aqueous
phase was further extracted with toluene (3 x 2{0 mL),
and the combined crganic phases were washed with water
i3 x 220 mL) and brine {2 :z 200 mL). The crganic phase
was dried (MgSO4) and concentratad und2r vacuum. The
resulting oil was chromatcgraphed with toluene, then
with 185:15 toluene-ethyl acetate, to provide the title
product {71.0 g, SS5%): I1H NMR (CDCli) & 8.49 (s, 1lH),
8.10 (s, 1H), 8.06 (4, 1H), 7.46 (d, 1H), 4.84 (t, 1lH),
4.55 (t, 2H), 4.41 (g, 2H), 3.90 (m, 4H), 2.31 (m, 2H),
1.42 (t, 3H); High resolution mass spectrum (NH3-CI)
calculated (M+H*) 291.1345, found 291.1328.

E. 1-(3-oxopropyl)-S-ethoxvcarbonylindazole, A mizture
nf thne product prepared accerding to Example 1950e Part
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D {73.0 g, 256 mmcl;, acecis acid i343 g; and watar
11020 al) was heated at 70 2 for 20 WM. The mix-ture was
cooled Lo room Zemperature, extracrad with
dichlorcmethane (5 x 5S¢ mL), and t C

-ayers were washed cauticusly with saturatad aquecus
gcdium bicarbenate {until nc mer2 gazes wer2 evclved),
then with water {2 x IS% al) and bhrine 2 x 2857 il
The organic layer was dried (Mg3Ce:, filitered and
concantratad under vacuum tc proevide the title produc:
182.9 g, 98%; as a light yel;Vw sciid: 1H NMR (CDCli) &
9.87 (s, 1H), 8.50 (s, 1H), 8.10 (s+d, 2H), 7.51 (d,
1H), 4.70 (t, 2H), 4.41 (g, 2H), 3.19 (t, 2H), 1.42 (t,
3H); High resolution mass spectrum (NH3-CI) calculated

(M+H*) 247.1083, found 247.1068.

F. 2-Amipoimidazole, Z2-Aminoimidazoie sulizte (59 g, 378
mmol) was dissclved in methanol (1500 mL)} and coccled to
-78°C. Zcdium methoxide {20.44 g, 378 mmol} was added
porcionwise over 60 min. The mixture stirred at -78°7 for 30
min, then &t room temperature for 2.5 h. The solution was
fiiterad tihrcugh Celite® and ccncentrated under vacuum to
provide 2z-amincimidazole as a semi-solid (22.5 g) which was
used directly without further purificaticn: 1H NMR (DMSO-dg)
d 6.32 (s, 2H), 5.0 (bs, 2H).

G. 2-Phthalimidoimidazole. A mixture of phthalic anhydride
(57.3 g, 387.mmol) and the product prepared accerding te
Example 1050e Part ¥ (32.5 g, 3137 mmnol) was heated with
mechanical stirring te 190-2090 ©€C for 20 minn, cthen was placed
under vacuum fcr 10 min. The mixture was cooled to room

remperature and dried under vacuum for 24 k. This material
(8% g, 99%) was used without further purification. * could
be purified by f£liash chrcmatcgraphy (chlorcform:mechanol
gradient from 95:5 tc 8C:20): IH NMR (DMSO-dg) & 12.35 (bs,
1H), 7.94-8.06 (m, 4H), 7.16 (bs, 2H); Mass spectrum (ESI)
m/z 214.2 (100%, M+H*).
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(A1)

H. - -2- A 3¢luticn ¢
r

he prcoduct prepared accerding no Example 10%SCe Part 5 (33

(9]

175 mmol) 1in dichlorcmethane (2008 ml: was Treated with

rriphenvimethyl chloride (314 g, 1.125 mel) and triethiylamine
{13i.3y, 1.5 mol:. The mixture was nheatad at reflus for 5.9

h, then cocled 2 room temperature and concentrated under
vacuun. The residue was extracted several fimes with
hezane/etnyl acetate {(7C:30). he residual sclid was

PR~ aU

dissolived in dichloromethan2 and washned

Ul

averal times with
water, driad (MgSC4: and concentrated., The residual sclid
was boiled in hexane, Iilterad, and the sclid was washed
severa. Times with het hexane until no tricyl chloride was
present by TLC. This provided the title product (119 g, ‘
70%) ¢ la NMR (CDCl3) & 7.64 (s, 4H), 7.28 (d, 6H), 7.17 (m,
7H), 7.06 (t, 3H),6.80 (d, 1H); Mass spectrum (NH3-CI) m/z

456 (100%, M+H*).

I. -Tri -2-aminoimi . A mixture of the
product prepared acccrding to Example 1050e Part H 1114 g,
253 mmol), hydrazine (73. mL, 2.50 mol! and ethanol (3500
1L} was neared at reflux for 2 h. The mixture was cocled and
the soivent was removed under vacuum. The solid residue was
particioned between water {500 mi! arid chloroform (500 mL)
and the aqueous phase was extracted furcher with chicroformn
(3 x 200 mL). The combined crganic layers were washed with
water {2 x 200 mL), dried (Mg5C4! and concen rrated to provide
a sticky sclid. This was heated with hexane and filtered to
provide the title prcduct {55 g, 80%) as & granular solid:
14 NMR (DMSO-dg) & 7.33-7.44 (m, 9H), 7.13 (d, 6H), 6.51 (d,

1H), 6.26 (d, 1H); Mass spectrum (NH3-CI) 326 (100%, M+H*) .

J. 1-[3-IN-(1-Trip i mi -2- ; -
propyll-5-ethoxvcarbonylindazole., & mixture of th

product prepared accerding to Example 1050e Part E {10.0

-

g, 40.5 mmel;, the product preparad according to Exanple
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1030e Part I (13.2 g, 0.9 amel: and tcluene (530 mLl)
was heated at reflu under 2 Dean-Stark trap. Tcluens
(3 x 180 mL) was removed while zdding fresh drv toluene.
The mizture was then heated further for 20 2, when NMR
analysis of an aliguet showed the absence of aldenyde.
Tre mixtur2 was cooled tC reom temperatur2 and sodium
triacetexyborohydride (34.42 g, 152.4 mmel) waz added.
The mixture was stirred at room cemperature or 290 h,
thnen was pcurad into water (500 mLiy. The layers wers
serarated and the agueous phase was axtracred with ethyl
acetate {3 x 100 miL). The combined organics were washed
with saturated aqueous scdium bicarbonate (2 % 100 mij,

i T
water {2 x 130 mLi and brine {2 x 100 mL:, then were
i2 4

0.
o
[74]
O

), filtered and ccncentrated under vacuum to
provide a crude product (25.0 gi. This was ccmbined
with the crude prcduct from another run {starting from

5 77

77 g cf the product prepared according to Example
JS0e Part E and 10.28 g 92f the product prepared

=

accerding o Example 155(0e Part I} and was purified by
flash chromatography {(toluene:ethyl acetate, step
gradient from $0:10 to 30:50) te provide the title
preduct {21.0 g, 52%) as an cil which slowly solidified:
lH NMR (CDCl3) 8 8.45 (s, 1H), 7.97 (s, 1H), 7.93 (d,
1H), 7.33 (m, SH), 7.21 (m, 6H), 6.99 (4, 1H), 6.67 (d,
1H), 6.41 (d, 1H), 4.41 (g, 2H), 4.06 (t, 2H), 2.98 (m,
3H), 1.81 (m, 2H), 1.42 (t, 3H); High resolution mass
spectrum (FAB) calculated (M+H*) 556.2713, found
556.2725.

K. =13-I(N-(1- -2- ' =
propyll -S-carboxyindazole, A mixture of the product
preparad according to Example 105Qe Part J (21.0 g, 27.8
mmcl), echanol (600 ml) and agueous sodium nydroxide
(1.0 M; 209 mL, 2038 mmol) was heatad at reflux fcr 4 h.
The mixture was ccoled te rcom temperature and
concentrared under vacuwn tc remove the ethancl. The pH
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£ the residue was adjusted 22 4, and the mixture was
axtracted with dichicromethane and the compinad crganic
prases were dried (Na:3CT4:. The mixture was filitered
and the solids were washed with N,N-dimethylformamide to
ecover vrecipicated product. The combined filtrates
were concentrated under vacuum 2nd the residue was
washed with erthiancl and Jdried te provide the ritle

cduct :16.% g, 25%) &s a white solid: I1H NMR (DMSO-ds)
8.39 (s, 1H), 8.13 (s, 1H), 7.87 (d, 1H), 7.36 (m,
10H), 7.12 (4, 6H), 6.51 (d, 1H), 6.28 (4, 1H), 4.05 (t,
2H), 2.84 (m, 2H), 1.63 (m, 2H); High resolution mass
spectrum (FAB) calculated (M+H*) 528.2400, found
528.2418.

L. Methvi 3-{1-[3-(N-(l-triphenvimethylimidazol-2-

] no) 11ind 1-5-y] ] lami _ _ _
dimethyl-4-phenylbenzenesulfonylamino)propionate, A
mixture of the product prepared according to Example
1050e Part K (293 mg, 556 umol), methyl 3-amino-2-(S)-
(2,6-dimethy-4-phenylbenzenesulfonyl)aminopropionate
hydrochloride (prepared according to the method of
Example 3093 Parts J and K described below; 290 mg, 727
umol), N,N-dimethylformamide (7 mbL}, dicyclohexyl-
carbodiimide (115 mg, 557 umol), l-hydroxybenzotriazole
hydrate (76 mg, 562 umol) and triethylamine (230 ML,
1.65 mmol) was stirred at room temperature for 42 h.
The mixture was concentrated under vacuum and the
residue was purified by flash chromatography (ethyl
acetate) to provide the title product (507 mg)
contaminated with dicyclohexylurea, which was used in
the subsequent reaction without further purification:
1H NMR (CDCl3) & 8.13 (s, 1H), 8.02 (s, 1lH), 7.70 (4,
1H), 7.60-7.15 (22H), 6.98 (d, 1H), 6.87 (t, 1H), 6.67
(d, 1H), 6.41 (d, 1H), 6.08 (bs, 1H), 4.05 (t, 2H), 3.95
(m, 1H), 3.75 (m, 1H), 3.65 (s, 3H), 3.47 (m, 1H), 2.95
(m, 2H), 2.75 (s, 6H), 1.79 (m, 2H); High resolution
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mass spectrum (FAB) calculated /M+H*) 872.3594, found
872.3593.

M. 3-[1-[3-(N-imidazol-2-viaminolpropvll-indazol-5-
vlcarbonvliaminol-2(S)-(2,6-dimethvl-4-phenvlbenzene-
sulfonviamino)propionic acid trifluoroacetate. A
mixture of the product prepared according to Example
1050e Part L (469 mg, 540 umol), ethanol (13 mL) and
aqueous sodium hydroxide (1.0 M; 2.7 mL, 2.7 mmol) was

heated at reflux for 90 min. The mixture was cooled to
room temperature and concentrated, and the residue was
taken up in trifluorocacetic acid (6 mL) and heated at
reflux for 90 min. The mixture was cooled to room
temperature and concentrated. The residue was purified
by preparative reverse phase high pressure liquid
chromatography (acetonitrile:water containing 0.05%
trifluorcacetic acid; gradient from 10:90 to 90:10) to
provide the title product (218 mg, 55%) as a white
solid: IH NMR (MeOH-d4) & 8.06 (s, 1H), 7.95 (s, 1H),
7.63 (d, 1H), 7.34 (4, 1H), 7.28 (m, 5H), 7.09 (s, 2H),
6.75 (s, 2H), 4.34 (t, 2H), 4.27 (4d, 2H), 3.77 (44,
1H), 3.47 (d4d, 1H), 3.17 (t, 2H), 2.66 (s, 6H), 2.12 (m,
2H); High resolution mass spectrum (FAB) calculated
(M+H*) 616.2342, found 616.2324.

A, 1-13-(N- imi -5~ -
indazeole., A mixture of tetrahydrofuran (50 mL) and 18-
crown-6 (100 mg) was stirred at room temperature.
Potassium bis(trimethylsilyl)amide (0.5 M in toluene;
46.6 mL, 23.3 mmol) was added, followed by the product
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prepared according to Example 1050e Part C (4.43 g, 23.3
mmol) dissolved in dry tetrahydrofuran (50 mL). Then N-
(3-bromopropyl)phthalimide (6.24 g, 23.3 mmol) dissolved
in dry tetrahydrofuran (50 mL) was added. The mixture
was heated at reflux for 16 h. The mixture was allowed
0o Ccool to room temperature and poured into water (200
ml). The layers were separated and the aqueous layer
was extracted with ethyl acetate. The organic layers
were combined, dried over anhydrous magnesium sulfate,
filtered and concentrated under vacuum. The residue was
purified by flash chromatography (hexanes:ethyl acetate
50:50) to provide the title product (4.25 g, 48%) as a
vellow solid: mp 122-124 °C; !H NMR (CDCli) O 8.48 (s,
1), 8.06 (s, 1H), 8.04 (4, 1K), 7.82 (m, 2H), 7.71 (m,
2H), 7.42 (4, 1H), 4.44 (t, 2H), 4.40 (g, 2H), 3.80 (t,
2H), 2.40 (m, 2H), 1.42 (t, 3H); High resolution mass
spectrum (NH3-CI) calculated (M+H™) 378.1454, found
378.1430. Also obtained (as a more polar fraction) was
2-[3- (N-phthalimido) propyl]-5-ethoxycarbonylindazole
(2,75 g, 31%) as a yellow solid: mp 133-135 °C; 1H NMR
(CDC1l3) & 8.48 (s, 1H), 8.25 (s, 1H), 7.85 (d, 1H), 7.81
(m, 2H), 7.70 (m, 2H), 7.61 (d, 1H), 4.50 (t, 2H), 4.40
(g, 2H), 3.78 (t, 2H), 2.47 (m, 2H), 1.43 (t, 3H); High
resolution mass spectrum (NH3-CI) calculated (M+HY)
378.1454, found 378.1430.

B. l-(3-aminonronvll-S-ethoxvcarbonvlindazole A

mixture of the product prepared according to Example
1081 Part A (2.10 g, 5.6 mmol), ethanol (35 mL),
anhydrous tetrahydrofuran (35 mbL) and anhydrous
hydrazine (0.75 mL) was stirred at room temperature for
16 h. Dry tetrahydrofuran (100 mL) was added and the
mixture was filtered. The filtrate was concentrated
under vacuum. The residue was purified by flash
chromatography (dichloromethane:methanol 50:10
containing 1% triethylamine) to provide the title
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product (1.25 g, 31%) as an orange syrup: -H NMR (CDClj3)
d 8.51 (s, 1H), 8.10 (s, 1H), 8.06 (d, 1H), 7.46 (4,

1H), 4.52 (t, 2H), 4.41 (q, 2H), 2.68 (t, 2H), 2.06 (m,
2H), 1.47 (bs, 2H), 1.43 (t, 3H); High resolution mass
spectrum (NH3-CI) calculated (M+H*) 248.1393, found
248.1392.

(2}

C. 1-(3-IN-(l-oxidolpvridin-2-viaminolpropyll-5-
ethoxvcarbonvlindazole, A mixture of the product

10 prepared according to Example 1081 Part B (600 mg, 2.4
mmol), 2-chloropyridine-N-oxide hydrochloride (806 mg,
4.9 mmol), sodium bicarbonate (816 mg, 9.7 mmcl) and n-
butanol (7 mL) was stirred at 100 °C for 21 h. The

mixture was allowed to cool to room temperature and was
15 filtered. The filtrate was concentrated under vacuum.
The residue was purified by flash chromatography
(dichloromethane:methanol 95:5) to provide the title
product (675 mg, 81%) as a pale yellow solid, mp 87-89
°c. 1H NMR (CDCl;) & 8.52 (s, 1H), 8.15 (s, 1H), 8.13
20 (d, 1H), 8.03 (d, 1H), 7.39 (4, 1H), 7.10 (t, 1H), 6.93
(bt, 1H), 6.56 (t, 1H), 6.41 (4, 1H), 4.57 (t, 2H), 4.40
(g, 2H), 3.24 (g, 2H), 2.38 (m, 2H), 1.40 (t, 3H); High
resolution mass spectrum (NH3-CI) calculated (M+HY)
341.1614, found 341.1622.
25
D. 1-[3-(N-pyridin-2-vlamino)propyll-5-ethoxvcarponyl-

indazole. A mixture of the product prepared according
to Example 1081 Part C (62 mg, 182 umol), 10% palladium
on charcoal (8 mg) and ethanol (0.5 mL) was stirred at
30 room temperature. Ammonium formate (63 mg, 1.0 mmol)
was added and the mixture heated to reflux for 30 min.
Additional 10% palladium on charcoal (8 mg) and
gammonium formate (63 mg, 1.0 mmol) were added and the
reaction was continued at reflux for 4 h. The mixture
35 was allowed to cool to room temperature, filtered
through Celite® and the solids were rinsed with ethanol.
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The solvent was evaporated from the filtrate under
vacuum. The residue was purified by flash
chromatography {dichloromethane:methanol 95:5) to
provide the title product (31 mg, 52%) as a glass: LIH
NMR (CDCl3) & 8.52 (s, 1H), 8.12 (s, 1H), 8.06 (m, 2H),
7.38 (m, 2H), 6.55 (dd, 1H), 6.32 (d, 1H), 4.70 (bm,
1H), 4.53 (v, 2H), 4.40 (g, 2H}, 3.30 (g, 2H), 2.24 (m,
2H), 1.42 (t, 3H)}; High resolution mass spectrum (NHj3-
CI) calculated (M+H*); 325.1665, found 325.1659.

E. l-[3-(N-tert-butvloxvcarbonvl-N-pvridin-2-
vlaminoipropyll-S-ethoXycarbonylindazole, A mixture of
the product prepared according to Example 1081 Part D
(80 mg, 246 umol), dry tetrahydrofuran (4 mL),
triethylamine (0.3 mL) and N,N-dimethylaminopyridine (5
mg) was stirred at 0 °C. Di-tert-butyldicarbonate (130
mg, 2.4 equiv.) was added and the mixture was stirred
for 30 min. The ice bath was removed and the mixture
was stirred at room temperature for 16 h. Additional
di-tert-butyldicarbonate (130 mg, 2.4 equiv.) and N, N-
dimethylaminopyridine (5 mg) were added and the mixture
was stirred at room temperature for 72 h. The solvent
was evaporated under vacuum and the residue was purified
by flash chromatography (hexanes:ethyl acetate 65:35) to
provide the title product (70 mg, 66%) as a clear oil:
lH NMR (CDCl3) & 8.50 (s, 1H), 8.28 (m, 1H), 8.08 (s,
1H), 8.04 (d, 1H), 7.60 (m, 2H), 7.37 (4, 1H), 6.99 (m,
1H), 4.46 (t, 2H), 4.41 (q, 2H), 4.02 (t, 2H), 2.34 (m,
2H), 1.42 (t+s, 12H); High resolution mass spectrum
(NH3-CI) calculated (M+H*); 425.2189, found 425.2193.

F. 1-[3-(N-tert-butvlioxycarbonvl-N-pvridin-2-
vlaminolpropvll-S-carboxyvindazole. A mixture of the
product prepared according to Example 1081 Part E (7.9
g, 18.6 mmol), water (100 mL), ethanol (100 mL) and
aqueous sodium hydroxide (1.0 M; 40 ml, 40 mmol) was
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stirred at reflux for 16 h. The mixture was allowed to
cool to room temperature and aqueous hydrochloric acid
(1.0 M; 43 mL, 43 mmol) was added. The solvent was
decanted and the resulting gum was triturated several
times with hexane to provide the title product (5.56 g.
75%) as a solid: mp 129-131 °C; !H NMR (CDCl;) & 8.59
(s, 1H), 8.30 (m, 1H), 8.12 (s, 1lH), 8.07 (d, 1H), 7.61
(m, 2H), 7.41 (4, 1H), 7.00 (m, 1H), 4.46 (t, 2H), 4.01
(t, 2H), 2.34 (m, 2H), 1.42 (s, 9H); High resolution
10 mass spectrum (NH3-CI) calculated (M+H*); 397.1876,
found 397.1878.

wun

G. rert-Butvl 3-J1-[3-(N-(tert-butvlioxvcarbonvl-N-
pyridin-2-vlaminolpropvllindazol-S-vicarbonvliaminol -

15 2(8)-(benzvloxycarbonvlaminolpropiopnate, A mixture of
the product prepared according to the procedure of
Example 1081 Part F (1.19 g, 3.0 mmol), tert-butyl 3-
amino-2 (S) - (benzyloxycarbonylamino) propionate (prepared
according to Mokotoff and Logue, J. Med. Chem. 1981, 24.

20 554; 880 mg, 3.0 mmol), l-hydroxybenzotriazole hydrate

(410 mg, 3.0 mmol), and anhydrous tetrahydrofuran (20
mL) was stirred at room temperature. The mixture was
treated with dicyclohexylcarbodiimide (660 mg, 3.2 mmol)
and stirred for 24 h. The mixture was filtered and

25 solvent was removed under vacuum. The residue was
purified by flash chromatography (hexanes:ethyl acetate
50:50) to provide the title product (1.81 g, 89%) as a
glass: IH NMR (CDCli) & 8.28 (d, 1H), 8.17 (s, 1H), 8.04
(s, 1H), 7.77 (4, 1H), 7.60 (d, 2H), 7.4-7.25 (m, 6H),

30 6.98 (m, 2H), 5.88 (bd, 1H), 5.13 (s, 2H), 4.47 (bm,
1H), 4.46 (t, 2H), 4.01 (¢, 2H), 3.87 (m, 2H), 2.31 (m,
2H), 1.48 (s, SH), 1.43 (s, 9H); High resolution mass
spectrum (NH3-CI) calculated (M+H*) 673.3350, found
673.3324.

35
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acid triflyorcacecate, A mixture of the precduct
prepared according to Example 1081 Part G (32 mg, 47
umol), dichloromethane (5 mbL) and trifluorcacetic acid
(300 puL) was stirred at room temperature for 16 h. The
mixture was concentrated under vacuum and toluene was
added. The solvent was evaporated and the residue was
triturated with ether. The sclvent was removed by
decantation, and the residue was dried to constant
weight under vacuum to provide the desired product (25
mg, 83%) as a hygroscopic white solid: H NMR (DMSO-dg)
6 8.57 (bm, 1H), 8.53 (bt, 1H), 8.26 (s, 1H), 8.21 (s,
1H), 7.82 (m, 3H), 7.69 (4, 1H), 7.59 (4, 1H), 7.28 (m,
SH), 6.93 (4, 1H), 6.78 (¢, 1H), 4.99 (s, 2H), 4.52 (t,
2H), 4.23 (m, 1H), 3.60 (m, 2H), 3.24 (m, 2H), 2.15 (m,
2H); High resolution mass spectrum (FAB) calculated
(M#H*) 517.2199, found 517.2213.

A. rert-Butvl 3-[1-[3-(N-tert-butvioxvcarbonyl-N-

2(S)-aminopropionate, A mixture of the product prepared
according to the procedure of Example 1081 Part G (1.60
g, 2.33 mmol), 10% palladium on charcoal (160 mg) and
ethanol (30 mL) was placed in a pressure bottle and

stirred at room temperature under an atmosphere of
hydrogen (1 atmosphere pressure). After 5 h, the
mixture was filtered through Celite®, the solids were
rinsed with ethanol, and the filtrate was concentrated
under vacuum to provide the title product (1.24 g, 97%)
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as a glass: IH NMR (CDCliy) & 8.28 (d, 1H), 8.20 (s, 1H!,
7.82 (d, 1H), 7.60 (m, 2H), 7.38 (d, 1H), 6.98 (m, 1H),
6.93 (bt, 1H), 4.45 (t, 2H), 4.00 (t, 2H), 3.88 (m, 1H),
3.66 (m, 1H), 3.56 (m, 1H), 2.51 (m, 2H), 2.05 (bs, ca.
2Hi, 1.48 (s, S9H), 1.42 (s, 9H); High resolution mass
spectrum (NH3-CI) calculated (M+H*) 539.2982, found
539.2998.

Ui

B. rert-Butyl 3-11-[3-(N-tert-butvioxvcarbonvl-N-

10 pyridin-2-viamineoipropvllindazol-5-vicarbonvlaminod -
2(8)-(ischutvloxycarbonylaminolpropionate, A solutiocn
of the product prepared according to Example 1094 Part A
(100 mg, 186 umcl) in N,N-dimethylformamide (5 mL) was
treated with isobutyl chloroformate (27 uL, 205 umol),

15 4-(N,N-dimethylamino)pyridine (10 mg) and pyridine (15
ML, 205 pmol). The solution was stirred at room

temperature for 16 h, then was concentrated under
vacuum. The residue was purified by flash
chromatography {(dichloromethane:ethyl acetate 97:3) to

20 provide the title product (106 mg, 89%) as a gum: !H
NMR (DMSO-d¢) 6 8.51 (m, 1H), 8.28 (m, 2H), 8.22 (s, 1lH),
7.96 (s, 1H), 7.90-7.50 (m, 3H), 7.53 (d, 1H),7.11 {(m,
1H), 4.46 (t, 2H), 4.21 (m, 1H), 3.84 (m, 2H), 3.75 (d,
2H), 3.69 (m, 1H), 3.56 (m, 1H), 2.13 (m, 2H), 1.83 (m,

25 1H), 1.33 (s, 9H), 1.30 (s, 9H), 0.88 (d, 6H); High
resolution mass spectrum (FAB) calculated (M+H™Y)
calculated 639.3480, found 639.3506.

)
)

30

acid trifluorcacetate Using the procedure of Example

1081 Part H, the product prepared according to Example

1094 Part B (106 mg, 166 umol) was converted to the

title product (76 mg, 76%) as a solid: H NMR (DMSO-ds)
35 § 8.56 (m, 2H), 8.30 (s, 1H), 8.25 (s, 1H), 7.90-7.75S

(m, 3H), 7.72 (4, 1H), 7.44 (d, 1H), 6.96 (4, 1H), 6.80
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(c, 1H), 4.56 (t, 2H), 4.24 (m, 1H), 3.73 (4, 2H), 3.52
{(m, 2H), 3.28 (m, 2H), 2.17 {(m, 2H), 1.82 {(m, 1lH), J.85
(d, 6H); High resolution mass spectrum (NH3-CI)
calcularted (M+H*) calculated 483.2348, found 483.2356.

(P2

Example 1099b
3-T1-13-(N~-pvridipn-2-viaminolpropvlilindazol-5-v]-

10 propionic acid crifluoroacetare

2(S) - (E-[phenvlethenvllcarbonvlamino)propionate A

15 solution of the product prepared according to Example
1094 Part A (100 mg, 186 umol) in tetrahydrofuran (3 mL)
was treated with trans-cinnamic acid (28 mg, 186 pmol),
1-hydroxybenzotriazole hydrate (25 mg, 186 umol) and
dicyclohexylcarbodiimide (39 mg, 186 umol). The mixture

20 was stirred at room temperature for 18 h, then was
concentrated under vacuum. The residue was purified by
flash chromatography (hexanes:ethyl acetate 70:30) to
provide the title product (108 mg, 87%) as a gummy white
solid: 1H NMR (CDCl3) & 8.27 (4, 1H), 8.24 (s, 1H), 8.06

25 (s, 1H), 7.83 (4, 1H), 7.67 (4, J=17 Hz, lH), 7.59 (m,
1H), 7.55-7.35 (m, 6H), 6.97 (m, 1H), 6.88 (d, 1H), 6.70
(d, J=17 Hz, 1H), 4.85 (m, 1H), 4.44 (t, 2H), 4.02 (m,
3H), 3.47 (m, 2H), 2.31 (m, 2H), 1.52 (s, SH), 1.40 (s,
9H); High resolution mass spectrum (FAB) calculated

30 (M+H*) 669.3401, found 669.3389.

B. 3-[1-[3-(N-pyridin-2-vlaminojpropyllindazol-S-v1-
carbonvlaminol-2(S) - (E-Iphenvlethenyllcarbonvlaming) -
propionic acid trifluoroacetate Using the procedure of
35 Example 1081 Part H, the product prepared according to
Example 1099b Part A (100 mg, 150 upmol) was converted to
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the title product (30 mg, 96%) as a white solid: !H NMR
(DMSO-ds) & 8.64 (t, 1H), 8.47 (d, 1H), 8.31 (s, 1H),
8.04 (s, 1H), 7.90-7.80 (m, 3H), 7.73 (4, 1H), 7.58 (4,
1H), 7.50-7.35 (m, 6H), 6.98 (d, 1H), 6.82 (t, 1lH), 6.74
rd, J=17 Hz, 1lH), 4.83 (m, 1H), 4.55 (t, 2H), 3.75-3.55
‘m, 24), 3.27 (m, 2H), 2.18 {(m, 2H); High resolution
mass spectrum (FAB) calculated (M+H*) 513.2250, found
513.2239.

A. 1-[3- idin-2- ' -5-

A mixture of the product prepared according to Example
1081 Part D (1.04 g, 3.19 mmol), ethanol (16 mL) and
aqueous sodium hydroxide (1.0 M; 16 ml, 16 mmol) was
stirred at reflux for 20 h. The mixture was allowed to
cool to room temperature and agueous hydrochloric acid
(1.0 M; 16 mL, 16 mmol) was added. The resulting solid
was collected by filtration, washed with water and dried
to provide the title product: !H NMR (DMSO-ds) & 8.42
(s, 1H), 8.22 (s, 1H), 7.90 (m, 2H), 7.76 (4, 1H), 7.38
(m, 1H), 6.58 (t, 1H), 6.42 (m, 2H), 4.52 (t, 2H), 3.20
(g, 2H), 2.08 (m, 2H); Mass spectrum (ESI) m/z 297.3
(100%, M+H*).

B. tert-Butvl 3-[{1-I3-(pyridin-2-viaminolpropyll-

indazol-5-vicarbonviaminol-2(S) - (benzyloxycarbonyl-
amino)propionate, Using the procedure of 1081 Part G,
the product prepared according to the procedure of

Example 1108b Part A (740 mg, 2.5 mmol) was converted to
the title product (700 mg, 56%): IH NMR (CDCl3) & 8.19

(s, 1H), 8.08 (s, lH), 8.06 (m, 1H), 7.79 (4, 1H), 7.45-
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7.25 (m, 7H), 7.022 (bm, 1H), 5.56 (m, 1lH), 6.32 (d, lH),
5.90 (bm, 1H), 5.13 (s, 2H), 4.52 (t, 2H), 4.05 (bm,
1H), 3.87 (m, 2H), 3.47 (m, 1lH), 3.28 (m, 2H), 2.26 (m,
2H), 1.48 (s, 9H); Mass spectrum (ESI) m/z 573.4 (22%,
M+H*) .

C. tert-Buryl 3-[1-[3-(pyridin-2-vliaminolcroovl!-

—2= ' = - ami ' Using
the procedure of 1094 Part A, the product prepared
according to the procedure of Example 1108b Part B (700
mg, 1.22 mmol) was converted to the title product (500
mg, 93%) as a gummy solid: !H NMR (CDCl3) & 8.24 (s,
1H), 8.09 (s, 1H), 8.01 (4, 1H), 7.84 (4, 1H), 7.47 (4,
1H), 7.40 (t, 1H), 7.10 (bm, 1H), 6.56 (t, 1H), 6.33 (d,
1H), 4.54 (¢, 2H), 4.11 (m, 1H), 3.86 (m, 1H), 3.59 (m,
1H), 3.25 (m, 2H), 2.27 (m, 2H), 1.49 (s, S9H); Mass
spectrum (ESI) m/z 439.3 (100%, M+H*).

D. tert-Butv]l 3-[1-[3-(pvridin-2-viaminolpropyll]-

indazol-S-ylcarbonvlaminol -2 (S} - (cvclohexylcarbonyl-
amino) -propionate., Using the procedure of 1094 Part B,
the product prepared according to the procedure of
Example 1108b Part C (100 mg, 230 umol) and cyclohexyl-

carbonyl chloride (31 uL, 230 umol) were converted to
the title product (60 mg, 50%): !H NMR (CDCl3) & 8.22

(s, 1H), 8.10 (s, 1H), 7.91 (d, 1H), 7.80 (4, 1H), 7.54
(d, 1H), 7.45 (m, 2H), 6.72 (d, 1H), 6.57 (t, 1lH), 6.32
(d, 1H), 4.72 (m, 1H), 4.58 (t, 2H), 3.89 (m, 1H), 3.76
(m, 1H), 3.19 (t, 2H), 2.30 (m, 3H), 2.19 (m, 1H), 2.0-

1.2 (m, 10H); Mass spectrum (ESI) m/z 549.5 (100%,
M+H*) .

E. 3-[1-[3-(N-pvridin-2-vlaminolpropvllindazol-S5-v1-
] Jaminol-2(S)- 10} ] | 1 ami .

acid trifluoroacetate, Using the procedure of Example

1081 Part H, the product prepared according to Example
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1108b Part D (60 mg, 110 umol) was converted to the
title product: *H NMR (DMSO-d¢) & 8.54 (m, 1H), 8.28 (s,

1H), 8.25 (s, 1H), 8.02 (&, 1H), 7.9-7.7 (m, 4H), 6.90
(m, 1H), 6.77 (m, 1H), 4.55 (t, 2H), 4.44 (m, 1lH), 3.61
(m, 2H), 3.26 (m, 2H), 2.16 (m, 3H), 2.0-1.0 (m, 10H);
High resolution mass spectrum (NH3-CI) calculated (M+H™*)
493.2563, found 493.2559.

(Ph)

10

15 A. tert-Butvl 3-71-73-(N-tert-butvioxvcarbonvl-N-

2(5) - (phenvlaminocarbonvliaminolpropionate, A solution
of the product prepared according to Example 1094 Part A
(105 mg, 195 umol) in dichloromethane (5 mL) was treated
20 sequentially with diisopropylethylamine (69 uL, 385
pumol) and phenyl isocyanate (49 pl, 448 pmol). The
solution was stirred at room temperature for 1 h, then
was concentrated under vacuum. The residue was purified
by flash chromatography (hexanes:ethyl acetate, 50:50)
25 to provide the title product (72 mg, 56%): !H NMR
(CDCl3) & 8.25 (4, 1H), 8.18 (s, 1H), 7.95 (m, 1H), 7.86
(s, 1H), 7.75 (4, 1H), 7.70 (bm, 1H), 7.57 {(m, 2H), 7.17
(m, 3H), 7.10 (m, 2H), 6.95 (m, 1H), 6.92 (m, 1lH), 6.63
(m, 1H), 4.79 (m, 1H), 4.34 (t, 2H), 3.96 (m, 2H), 3.86
30 (m, 2H), 2.25 (m, 2H), 1.46 (s, 9H), 1.41 (s, 9H); High
resolution mass spectrum (FAB) calculated (M+H*)
658.3353, found 658.3342.

B. 3-[1-[3-(N-pvridin-2-vlamino)propvilindazol-5-v1-

35 | laminal-2(S) - (ot ] ami ] Jami .
acid rrifluoroacetate Using the procedure of Example
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1081 part H, the product prepared accerding to Example
1110a Part A (68 mg, 104 umol; was converted to the
title product (44 mg, £8%) as a white solid after
preparative reverse phase high pressure liquid
cnromatcgraphy (acetonitrile:water containing 0.05%
trifluorcacetic acid, gradient from 1:9 to 9:1): !H NMR
(MeOH-d4) & 8.24 (s, 1H), 8.09 (s, 1lH), 7.85-7.70 (m,
2H), 7.68 (4, 1H), 7.55 (d, 1H), 7.29 (m, 2H), 7.17 (t,
2H), 6.91 (m, 2H), 6.79 (t, 1H), 4.56 (m, 1H), 4.54 (t,
2H), 3.88 (dd, 1H), 3.77 (dd, 1H), 3.27 (m, 2H), 2.28
(m, 2H); High resolution mass spectrum (FAB) calculated
(M+H*) 502.2203, found 502.2196.

A. 1l-(2-cvanocethyl)-S5-ethoxyvcarbonylindazole. A
mixture of the product prepared according to Example
1050e Part C (3.80 g, 20 mmol), acrylonitrile (7.9 mL,
120 mmol), sodium bis-(trimethylsilyl)amide (1.0 M in
tetrahydrofuran; 1.0 mL, 1.0 mmol) and ethancl (40 mL)
was heated to reflux. After 2 h, the solution was
cooled to room temperature and treated with aqueous
hydrochloric acid (1.0 M; 1.5 mL, 1.5 mmol). After the
mixture was partially concentrated under vacuum, a solid
formed. Water (100 mL) was added and the mixture was
stirred briefly. The resulting solid was collected by
filtration, rinsed with water and dried to provide the
title product (4.38 g, 90%) as a pale yellow fluffy
solid: mp 106-109 "C; !H NMR (CDCl3) & 8.54 (s, 1lH),
8.16 (s, 1H), 8.13 (d, 1H), 7.48 (4, 1H), 4.70 (t, 2H),
4.42 (g, 2H), 3.03 (t, 2H), 1.43 (t, 3H); High

-144-



WO 97/23480 PCT/US96/20523

ut

10

15

20

25

30

35

resolution mass spectrum (NH3-CI) calculated (M+H*)
244.1086, found 244.1070.

B. -(3-ami -5~

avdrochloride, A mixture cf che product prepared
according to Example 1122 Part A (60 g, 260 mmoli!,
rlatinum ozide (%.0 gi, ethanol (1500 mL: and chlsroform
iecd by was placed in a pressure bottle and agitaced
under an atmosphere ¢f hydrogen (40 psig: for i

mixture was fiitered through Ceiite? and the scliids ware
washed with ethancl. The filtrate was cericentrated
under vacuuwn and tiie residue was dissclved inn agqueous
sodium bicarbcnate and washed with echyl acetate. The
aquacus phase was acidified with hydrochleoric acid and
concentrated to a solid. This was dissoived in hot
ethanol, filtered, and the filcrate cocled. The
resulting crystais were collected by filtracticn t¢
provide the titie product. Repeating the reaction twice
mora starting with 57 g ¢of the nitrile provided a tctal
ct 115 g (87%; of the title product as a whirte sclid: ap
198-250 °"C; 1H NMR (DMSO-dg) 0 8.49 (s, 1H), 8.32 (s,
1H), 8.07 (bs, 3H), 7.98 (4, 1H), 7.85 (4, 1H), 4.58 (t,

2H), 4.34 (g, 2H), 2.80 (bm, 2H), 2.14 (m, 2H), 1.34 (c,
3H); High resolution mass spectrum (NH3-CI) calculated

(M+H*) 248.1399, found 248.1396.

C. =f3-[N-(1- -2- -5-
ethoxycarbonvlindazole. Using the procedure of Example
1081 Part C, the product prepared according to Example
1129 Part B (566 mg, 2.0 mmol) was converted to the
title product (470 mg, 69%). This product is the same
as the product of Example 1081 Part C.

D -[3-[N-(1- -2- -5~

carboxvindazole., A mixture of the product prepared
according to Example 1129 Part C (470 mg, 1.3 mmol),
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aqueous sodium hydroxide (1.0 M; 4.0 mL, 4.0 mmol),
water (10 mL) and ethanol (10 mL) was heated to reflux.
After 30 h, additional aqueous sodium hydroxide (1.0 M;
2.0 mL) was added and heating was continued. After 48 h
more, the mixture was cooled to room temperature and
treated with aqueous hydrochloric acid (1.0 M; 6.0 mL)
to give a precipitate. The solid was collected by
filcration, rinsed with water and dried to provide the
ritle product (369 mg, 91%) as a white solid: H NMR
(DMSO-de) & 12.70 (bs, 1H), 8.45 (s, 1H), 8.27 (s, 1H),
8.11 (4, 1H), 7.92 (4, 1H), 7.73 (4, 1H), 7.32 (bt, 1H),
7.15 (¢, 1H), 6.70 (4, 1H), 6.59 (t, 1H), 4.53 (t, 2H),

3.24 (g, 2H), 2.14 (m, 2H); High resolution mass
spectrum (NH3-CI) calculated (M+H*) 313.1301, found

313.1299.

carbonvlamino)propionate, A mixture of the product
prepared according to Example 1129 Part D (312 mg, 1.0
mmol), tert-butyl 3-amino-2(S)-benzyloxycarbonylamino-
propionate (prepared according to Mokitoff and Logue, J.
Med. Chem. 1981, 24, 554; 294 mg, 1.0 mmol), 1-
hydroxybenzotriazole hydrate (135 mg, 1.0 mmol),
tetrahydrofuran (4 mL) and dry N,N-dimethylformamide (1
mL) was stirred on an ice bath. Dicyclchexylcarbo-
diimide (227 mg, 1.1 mmol) was added, and the mixture
was stirred for 1 h. The ice bath was removed and
stirring was continued for 3.5 h more. The mixture was
filtered, and the solid was rinsed with tetrahydrofuran.
The filtrate was concentrated under vacuum, and the
residue was taken up in ethyl acetate. The solution was
washed with water, dried over anhydrous sodium sulfate,
filtered and concentrated under vacuum. The residue was
purified by flash chromatography
(dichloromethane/methanol; 96:4, then 94:6) to provide
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the title product (304 mg, 52%) as an off-white glass:
Y NMR (CDCl3) & 8.00 (s, 1H), 8.11 (d, 1H), 8.07 (s,
1H), 7.76 (4, 1H), 7.4-7.2 (m, 6H), 7.18 (bt, 1H), 7.12
(c, 1H), 6.95 (bt, 1H), 6.53 (t, 1H), 6.39 (4, 1H), 6.10
d, 1H), 5.11 (s, 2H), 4.50 (t, 3H),3.88 (m, 2H), 3.21
(
(

Jr

(@, 2H), 2.31 (m, 2H), 1.48 (s, 9H); High resolution
mass spectrum (FAB) calculated (M+H*) 589.2775, found
589.2804.

F. rfert-Butvyl 3-[1-73- (N-pvridin-2-viamino)-propvil-
indazol-o-vicarbonviaminol-2-(5) -aminopropionate, A
mixture cf the product prepared according to Example
1129 Part E (266 mg, 452 pumol) and 10% palladium on
charcoal (65 mg) in ethancl (20 mL) was placed in a
pressure bottle and agitated under an atmosphere of
hydrogen (55 psig) for 100 h. The mixture was filtered
through Celite® and the solids were rinsed with ethanol.

The filtrate was concentrated under vacuum, and the
residue was purified by flash chromatography
(dichloromethane:methancl, step gradient from 96:4, to
92.5:7.5) to provide the title product (100 mg, 50%) as
a colorless glass: H NMR (CDCli) & 8.21 (s, 1H), 8.10
(s, 1H), 8.07 (4, 1H), 7.80 (4, 1H), 7.42 (4, 1H), 7.39
(t, 1H), 6.88 (bt, 1H), 6.56 (t, 1H), 6.33 (d, 1H), 4.90
(bt, 1H), 4.53 (t, 2H), 3.86 (m, 1H), 3.63 (m,1lH), 3.52
(m, 1H), 3.28 (g, 2H), 2.26 (m, 2H), 1.90 (b, 2H), 1.48
(s, 9H); High resolution mass spectrum (NH3-
CI)calculated (M+H*) 439.2458, found 439.2457.

G. tert-Butvl 3-[1-13-(N-pyridin-2-vliamino)-propyll-

indazol-S-vicarbonylaminol-2-(S)-(l-naphthalenesulfonvl-
amino)propionate., A solution of the product prepared
according to Example 1129 Part F (77 mg, 176 umol) in
dry tetrahydrofuran (2 mL) was treated with 4-(N,N-
dimethylamino)pyridine (24 mg, 193 umol), l-naphthalene-

sulfonyl chloride (44 mg, 193 umol) and pyridine (16 UL,
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193 pmol). The mixture was stirred at room temperature
for 20 h, then was concentrated under vacuum. The
residue was purified by flash chromatography
(dichloromethane-methanol, 96:4) and rotary thin-layer
chromatography (dichloromethane-methanol, 96:4) to
provide the title product (90 mg, 82%) as a colorless
glass: lH NMR (CDCl;) & 8.567 (d, 1H), 8.26 (d, 1H), 8.1-
8.0 (m, 4H), 7.88 (d, 1H), 7.70 (m, 2H), 7.58 (m, 2H),
7.20 (m, 2H), 6.60 (m, 2H), 6.34 (4, 1H), 6.10 (bs, 1H},
5.35 (bs, 1H), 4.53 (t, 2H), 3.95 (b, 1H), 3.80 (m, 1H),
3.63 (m, 1H), 3.28 (g, 2H), 2.28 (m, 2H), 1.12 (s, 9H);
High resolution mass spectrum (FAB) calculated (M+H*)
629.2546, found 629.2526.

H. 3-01-[3-(N-pvridin-2-viamincl-propyllindazol-5-

e - - 1S

propionic acid txifluorogcetate, A solution of the
product prepared according to Example 1129 Part G (77

mg, 122 umol) in dichloromethane (2 mL) was treated with
trifluorcacetic acid (1 mL) and stirred at room
temperature for 3 h. The solution was concentrated
under vacuum, toluene was added, and the solvent was
again removed under vacuum. The residue was triturated
in ether, and the resulting solid was collected by
filtration to provide the title product (81 mg, 96%) as
a white powder: !H NMR (DMSO-dg) 6 8.60 (m, 3H), 8.39
(bt, 1H), 8.21 (s, 1H), 8.09 (d, 2H), 8.05 (s, 1H), 7.90
(¢, 2H), 7.83 (t, 1H), 7.67 (m, 3H), 7.55 (m, 2H), 6.97
(d, 1H), 6.81 (t, 1H), 4.56 (t, 2H), 4.08 (g, 1H), 3.53
(m, 1H), 3.30 (m, 3H), 2.18 (m, 2H); High resolution
mass spectrum (FAB) calculated (M+H*) 573.1947, found
573.1928.
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3-{1=-13-(N-pvridin-2-viaminolpropvllindazol-5-v]-

A, zert-sutvy] 3-[1-[3-(N-tert-butvloxycarbonvl-N-
pyvridin-2-viamino)propvllindazol-5-vicarbonvlaminol -
2(3)-(4-phenvylbenzenesulfonviamino)propionate, Using
the procedure of Example 1129 Part G, the product
prepared according to Example 1094 Part A (86 mg, 159
umol) and 4-phenylbenzenesulfonyl chloride were
converted to the title product (116 mg, 97%): lH NMR
(COCl3) O 8.28 {(m, 1H), 8.23 (2, 1H), 8.06 (s, 1H), 7.92
(d, 2H), 7.81 (d, 1H), 7.68 (4, 2H), 7.60 (m, 2H), 7.53
(m, 2H), 7.45 (m, 3H), 7.37 (4, 1H), 6.99 (m, 1lH), 6.88
(bt, 1H), 5.75 (d, 1H), 4.45 (t, 2H), 4.01 (m, 4H), 3.62
(m, 1H), 2.31 (m, 2H), 1.43 (s, 9H), 1.30 (s, 9H); High
resolution mass spectrum (FAB) calculated (M+H*)
755.3227, found 755.3200.

propionic acid trifluoroacetate Using the procedure of
Example 1129 Part H, the product prepared according to
Example 1129%9a Part A (108 mg, 143 umol) was converted to
the title product: !H NMR (MeOH-d4) & 8.16 (s, 1H), 8.08
(s, 1H), 7.85 (4, 2H), 7.8-7.7 (m, 4H), 7.58 (4, 2H),
7.5-7.3 (m, 6H), 6.9-6.75 (m, 2H), 4.48 (t, 2H), 4.23
(m, 1H), 3.78 (44, 1lH), 3.50 (4d, 1H), 3.26 (m, 2H),

2.26 (m, 2H); High resolution mass spectrum (FAB)
calculated (M+H*) 599.2077, found 599.2062.
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A. rLerc-Bytyl 3-r71-73-(N-(terr-butvloxvcarbonvl-N-

- ‘ ] f
of the product prepared according to Example 1094 Part A
(131 mg, 188 umol) in anhydrous tetrahydrofuran (5 mL)
was treated with N-benzylsulfamoyl chloride (prepared
according to the procedures of Audrieth and Sveda, J.
rg. Chem. 1944, 2, 85-101, and Klceck and Leschinsky,
J. Org. Chem. 1976, 41, 4028-4029; 51 mg, 248 umol),
then with 4-(N,N-dimethylamino)pyridine (37 mg, 193
umol) and pyridine (19 uL, 252 umol). The resulting
mixture was stirred at room temperature for 24 h, then
was concentrated under vacuum. The residue was purified
by flash chromatography (hexanes:ethyl acetate 45:55) to
provide the title product (92 mg, 70%) as a white solid:
1H NMR (CDCl3) & 8.27 (m, 1H), 8.18 (s, 1lH), 8.04 (s,
1H), 7.78 (d, 1H), 7.60 (m, 2H), 7.36 (d, 1H}, 7.29 (m,
5H), 6.99 (m, 1H), 6.79 (bt, 1H), 5.62 (d, 1H), 4.75 (t,
1H), 4.44 (t, 2H), 4.23 (t, 2H), 4.15 (m, 1H), 4.00 (m,
2H), 3.95 (m, 1H), 3.76 (m, 1H), 2.31 (m, 2H), 1.48 (s,
9H), 1.43 (s, SH); High resolution mass spectrum (FAB)
calculated (M+H*) 708.3179, found 708.3205

(
(
(
(

B. 3-[1-13-(N-pvridin-2-vljamipopropvllindazol-5-vl}-

| ) aming-2(S) -] lami 1 lam; L
acid trifluoroacetate, Using the procedure of Example
1129 Part H, the product prepared according to Example
1155 Part A (21 mg, 30 umol) was converted to the title
product (19 mg, 96%): l!H NMR (DMSO-d¢) & 8.56 (m, 2H),
8.33 (s, 1H), 8.24 (s, 1H), 7.90-7.70 (m, 4H), 7.49 (d,
1H), 7.43 (t, 1H), 7.23 (m, SH), 6.96 (4, 1H), 6.80 (¢,
1H), 4.56 (t, 2H), 4.20-3.60 (m, 5H), 3.59 (m, 2H), 2.18
(t, 2H); High resolution mass spectrum (FAB) calculated
(M+H*) 552.2029, found 552.2042.
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Zxample 11780
3-[1-(3-(N-3,4,5,6-Tetrahvdrepvrimidin-2-vlamino) -

~-5-v] i - -

ranzonagyul f i j i i i r
A, 1-(3- lami =95- -
indazole, A mixture of the product prepared according

0 Example 1129 Part B (5.0 g, 18 mmol) and
zriecthylamine (7.5 mL, 19 mmol) in dichloromethane (100
mL) was cooled on an ice bath and treated with benzyl
chloroformate (2.7 mL, 19 mmol). The mixture was
stirred at room temperature for 16 h, then was
concentrated under vacuum. The residue was dissolved in
dichloromethane and washed with water several times,
then was dried over anhydrous magnesium sulfate,
filtered and concentrated to provide the title product
(3.4 g, 49%) as a white solid. While this material was
suitable for further use, it could be purified by flash
chromatography (dichloromethane:methanol 95:5): IH NMR
(CDCly) & 8.50 (s, 1H), 8.06 (m, 2H), 7.38 (m, 6H), 5.20
(bm, 1H), 5.02 (s, 2H), 4.42 (m, 4H), 3.18 (m, 2H), 2.18
(m, 2H), 1.40 (m, 3H); Mass spectrum (ESI) m/z 382.5
(100%, M+H*).

B. - {3~ ] -5~ -
indazole. A mixture of the product prepared according
to Example 1178b Part A (3.08 g, 8.07 mmol), lithium
hydroxide hydrate (678 mg, 16.2 mmol), ethanol (160 mL)
and water (40 mL) was stirred at room temperature.
Tetrahydrofuran was added until the mixture was
homogeneous, then stirring was continued for 5 days.
The solution was concentrated, and the residue was taken
up in water. The mixture was washed with ethyl acetate,
and the aqueous phase was acidified to pH 4-5 with
aqueous hydrochloric acid (1.0 M). This mixture was
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then extracted with ethyl acetate. The extract was
dried over anhydrous magnesium sulfate, filtered and
concentrated to provide the title product (1.6 g, 56%)
as a sticky solid: IH NMR (DMSO-dg) & 8.44 (s, 1H), 8.26
(s, 1H), 7.93 (4, 1H), 7.72 (d, 1H), 7.35 (m, SH), 5.00
(s, 2H), 4.46 (t, 2H), 3.01 (m, 2H), 1.98 (m, 2H).

C. Ne-(2.4.6 crimethvlbenzenesulfonvl) -L-asparagine

L- Asparagine (20.0 g, 0.15 mol) was suspended in a
mixture of tetrahydrofuran (130 mL) and water (250 mL).
Triethylamine (68 mL, 0.48 mol) was added, followed by
mesitylenesulfonyl chloride (49.7 g, 0.23 mel) added
over 20 min. The reaction mixture became slightly
warmer and the solids dissoclved to yield a yellow
solution. The reaction mixture was stirred for 3 h at
room temperature, then washed twice with ether, and

twice with dichloromethane. The agqueous layer was
acidified to pH 1.5 with concentrated agqueous HC1,
during which time a thick precipitate formed. After
being stirred for 30 min the solid was collected by
filtration, washed with water and dried to yield the
title product (34.1 g, 72%) as a white solid: m.p.193.5-
195°C; lH NMR (DMSO-dg¢) 812.58 (bs, 1H), 7.82 (d, 1lH),
7.32 (bs, 1H), 6.99 (s, 2H), 6.88 (bs, 1H), 3.98 (m,
1H), 2.55 (s, 6H), 2.45 (d4d, 1H), 2.28 (dd, 1H), 2.24
(s, 3H); Mass spectrum (ESI) m/z 315.2, (100%, M+H*).

D. 3-Amino-2-(S)-(2.4.6-trimethvibenzenesulfonylaming) -
propionic acid, Sodium hydroxide (32 g, 0.80 mol), was
dissolved in water (200 mL) and cooled in an ice bath.
Bromine (6.2 mL, 0.12 mol) was added dropwise over 5 min
and the mixture was allowed to stir for 15 min. The
product prepared according to Example 1178b Part C
(31.44 g, 0.10 mol) was added in several portions over a
period of ca. 10 min, during which time the yellow color
faded. After stirring for 15 min more, the reaction
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mixture was heated rapidly to an internal temperature of
ca. 85°C. After lh, the reaction mixture was allowed to
cocl to room temperature, then cooled in an ice bath.
The reaction mixture was cautiously acidified to pH 6
with concentrated agueous HCl, during which time a solid
ormed and gas was evolved. The solid was collected by
iltration, washed with cold water, and allowed to dry
overnight to provide the title product (23.9 g, 83%) as
a white solid: 'H NMR (DMSO-dg) & 7.06 (s, 2H), 3.07 (d4d,
1H), 3.35 (broad), 2.94 (dd, 1H), 2.80 (d4d, 1H), 2.59

(s, 6H), 2.26 (s, 3H); Mass spectrum (ESI) m/z 287.2
(100%, M+H*).

th th

E. cert-Butvl 3-amino-2-(S)-(2.4.6-trimethylbenzene-
sulfonvlaminolpropionate. The product prepared
according to Example 1178b Part D (11.45 g, 0.04 mol)
was placed in a pressure bottle and dissolved in dioxane
(170 mL) . Concentrated sulfuric acid (11 mL) was added
and the reaction mixture was cooled in a dry ice-
acetone bath. Liquid isobutylene (ca. 185 mL) was
added, and the bottle was sealed and agitated for 114 h.
The bottle was de-pressurized, then purged with nitrogen
for a brief time. The reaction mixture was poured into a
rapidly stirred mixture of water (225 mL) containing
sodium hydroxide (17 g) and ether (600 mL) which had
been pre-cooled in an ice bath. The layers were
separated, and the aqueous layer was extracted with
additional ether. These organic extracts were
discarded. The pH of the agqueous layer was carefully
adjusted with concentrated agueocus HCl to pH 11.0 and
extracted four times with ether. The organic layers from
the pH 11 extraction were combined, dried with anhydrous
sodium sulfate, filtered and concentrated to yield the
title product (8.64g, 63%) as a viscous oil which
gradually solidified: 1H NMR (CDCli3) & 6.95 (s, 2H),

3.69 (m, 1H), 2.93 (m, 2H), 2.67 (s, 6H), 2.28 (s, 3H),
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1.28 (s, 9H); Mass spectrum (ESI) m/z 343.3 (100%,
M+H*) .

F. tert-Butyl 3-11-(3-benzvloxvcarbonvliaminopropvl) -

indazol-S-vicarbonvlamingel-2(8)-(2.4.6-trimethvlbenzene-

PCT/US96/20523

sulfonviaminglpropionate, Using the procedure of
Example 1129 Part E, the product prepared according to
Example 1178b Part B (100 mg, 283 umol) and the product
prepared according to Example 1178b Part E (107 mg, 283
umcl) were converted to the title product (130 mg, 68%)
as a yellowish solid: IH NMR (CDCli) 8 8.24 (s, 1lH),
8.09 (s, 1H), 7.85 (d, 1H), 7.42 (d, 1H), 7.36 (m, SH),
6.93 (s, 2H), 6.83 (m, 1H), 5.78 (d, 1H), 5.09 (s, 2H),
4.47 (t, 2H), 4.02 (m, 1H), 3.84 (m, 1H), 3.7-3.4 (m,
2H), 3.18 (m, 2H), 2.66 (s, 6H), 2.26 (s, 3H), 2.15 (m,
2H), 1.21 (s, 9H); Mass spectrum (ESI) m/z 678.4 (41%,
M+H*) .

aminolpropionate, A mixture of the product prepared
according to Example 1178b Part F (50 mg, 74 umol),
palladium hydroxide on charcoal (Pearlman's catalyst; 15
mg), 1l,4-cyclohexa-diene (1 mL) and methanol (2 mL) was
heated at reflux. After 4 h, the mixture was ccoled and
filtered through Celite®, and the solids were rinsed
with methanol. The filtrate was concentrated under
vacuum to provide the title product (34 mg, 85%) as a
solid which was used in subsequent reactions without
further purification: !H NMR (CDCl3) & 8.03 (s, 1lH),
7.80-7.65 (m, 3H), 7.31 (d, 1H), 6.84 (s,H), 4.40 (m,
2H), 4.02 (m, 1H), 3.78 (m, 2H), 3.06 (m, 2H), 2.63 (m,
1H), 2.59 (s, 6H), 2.27 (m, 2H), 2.19 (s, 3H), 1.23 (s,
9H); Mass spectrum (ESI) m/z 544.5 (100%, M+H*) .
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mixture of the product prepared according to Example
1178b Part G (100 mg, 184 umol) and 2-methylthio-
3,4,5,6-tetrahydropyrimidine hydriodide (57 mg, 221
pumol) in pyridine (5 mL) was heated at 120 "C. After 1o
h, the mixture was cooled to room temperature and

concentrated under vacuum. The residue was purified by
flash chromatography (dichloromethane:methanol, step

gradient from 95:5 to 90:10) to provide the title
product (37 mg, 27%): 14 NMR (CDCl3) & 8.30 (s, 1H),

8.10 (bm, 1H), 8.08 (s, 1H), 7.392 (d, 1H), 7.85 (t, 1lH),
7.51 (&, 1H), 7.10 (bt, 1H), 6.95 (s, 2H), 4.47 (m, 2H),
3.95 (m, 1H), 3.85 (m, 1H), 3.61 (m, 1lH), 3.44 (m, 4H),
3.27 (m, 2H), 2.64 (s, 6H), 2.28 (s, 3H), 2.15 (m, 2H),
2.00 (m, 2H), 1.30 (s, 9H); Mass spectrum (ESI) m/z
626.5 (100%, M+H*).

I. 3-[1-[3-(N-3.4.5.6-Tetrahvdropyrimidin-2-vlamino)-
propvllindazol-S-vlicarbonyvlaminol-2(S)-(2,4,.6-trimethyl-
1 1 ] ami .. g £

Using the procedure of Example 1129 Part H, the product

prepared according to Example 1178b Part H was converted
to the title product: 'H NMR (DMSO-dg¢) & 8.46 (bt, 1H),
8.24 (s, 1H), 8.19 (s, 1H), 8.07 (4, 1H), 7.79 (d, 1lH),
7.32 (bt, 1H), 6.84 (s, 2H), 4.47 (t, 2H), 4.02 (m, 1lH),
3.6-3.4 (m, 2H), 3.21 (m, 4H), 3.03 (m, 2H), 2.52 (s,
6H), 2.07 (s, 3H), 2.05 (m, 2H), 1.78 (m, 2H); Mass
spectrum (ESI) m/z 570.5 (100%, M+H*).

Example 1198

3-71-[3-(N-4.5-Dihvdroimidazol-2-viaminolpropyllindazol-

5-vicarbonvlaminol-2(S) - (benzvloxyvcarbonvlamino) -

. 3 crifl
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A. l-(3-aminopropvl)-S-ethoxycarbonvlindazole, A
mixture of the product prepared according tc Example
1081 Part A (4.20 g, 11.1 mmol), ethanol (75 mL), dry
cetranydrofuran (75 mL) and anhydrous hydrazine (1.5 mL)
was stirred at room temperature for 16 h. Dry
terrahydrofuran (100 mL) was added, the mixture was
filtered and the filtrate was concentrated to provide
the title product, which was used directly in the
subsequent reaction without purification: !H NMR (CDClj)
6 8.51 (s, 1H), 8.10 (s, 1H), 8.06 (d, 1H), 7.46 (4,
1H), 4.52 (t, 2H), 4.41 (g, 2H), 2.68 (t, 2H), 2.06 (m,
2H), 1.72 (bs, 2H), 1.43 (t, 3H).

B. 1-[3-(N-4.9-Dihvdreoimidazol-2-viamino)propyll-S-
ethoxvcarbonviindazole hyvdriodide, The crude product of
Example 1198 Part A was combined with 2-methylthio-4,5-
dihydroimidazole hydriodide (2.71 g, 11.1 mmeol) and

pyridine (125 mL), and the mixture was heated at 80°C
for 5 h. The mixture was allowed to cool to room
temperature and concentrated under vacuum. The residue
was purified by flash chromatography (dichloromethane:
methanol 80:20) to provide the title product (3.73 g,
75%) as a gum: !H NMR (DMSO-dg¢) & 8.50 (s, 1H), 8.30 (s,
1H), 8.24 (bs, 1H), 7.98 (4, 1H), 7.75 (d, 1lH), 4.49 (¢,
2H), 4.34 (g, 2H), 3.57 (s, 4H), 3.13 (m, 2H), 2.05 (m,
2H), 1.35 (t, 3H); High resolution mass spectrum (NH3-
CI) calculated (M+H*) 316.1774, found 316.1765.

C. tert-Butvl 3-{1-[3-(N-4.5-Dihvdroimidazol-2-vi-
(benzvloxycarbonylaming) propionate hvdrochloride, A
mixture of the product prepared according to Example

1198 Part B (3.39 g, 7.64 mmol), aqueous sodium
hydroxide (1.0 M; 16 mL, 16 mmol) and ethanol (35 mL)
was stirred at reflux for 16 h. The mixture was allowed
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to cool to room temperature and was treated with agueous
hydrochloric acid (1.0 M; 16 mL, 16 mmol). The solvent
was evaporated under vacuum, rcenzene was added and
solvent was again evaporated. A portion of the
resulting residue (77 mg, 240 pumol) was combined with
tert-butyl 3-amino-2(S)-benzyloxycarbonylamino-
propionate (prepared according to Mokotoff and Logue, J.
Med. Chem. 1981, 24, 554; 70 mg, 240 umol), l-ethyl-3-
(3-dimethylaminopropyl)carbodiimide hydrochloride (60
mg, 313 umol), l-hydroxybenzotriazole hydrate (10 mg),
dry N,N-dimethylformamide (5 mL}) and triethylamine (0.1
mL), and the resulting mixture was stirred at room
temperature for 16 h. The mixture was concentrated
under vacuum and benzene (20 mL) was added. The solvent
was evaporated and the residue was purified by flash
chromatography (dichloromethane:methanol 90:10) to
provide the title product (122 mg, 85%) as a yellow gum:
lH NMR (DMSO-d¢) & 8.53 (bt, 1H), 8.30 (s, 1lH), 8.24
(s+m, 2H), 7.88 (4, 1H), 7.71 (4, 1H), 7.70 (m, 1lH),
7.34 (m, S5H), 5.04 (s, 2H), 4.47 (t, 2H), 4.23 (m, 1lH),
3.75-3.50 (m, 2H), 3.55 (s, 4H), 3.12 (g, 2H), 2.06 (m,
2H), 1.33 (s, 9H); High resolution mass spectrum (NH3-
CI) calculated (M+H*) 564.2934, found 564.2959.

D. 23-[1-[3-(N-4,5-Dihvdroimidazol-2-viaminolpropyll-

amino) -propionic acid trifluorocacetate, Using the
procedure of Example 1081 Part H, the product prepared
according to Example 1198 Part C (108 mg, 180 umol) was
converted to the title product (74 mg, 75%) as a
hygroscopic, off-white solid: lH NMR (DMSO-de¢) 8 8.57
(bt, 1H), 8.31 (s, 1H), 8.28 (m, 1H), 8.24 (s, 1H), 7.88
(d, 1H), 7.72 (d, 1H), 7.62 (m, 1H), 7.32 (m, SH), 5.02
(s, 2H), 4.47 (t, 2H), 4.29 (m, 1H), 3.65 (m, 2H), 3.55
(s, 4H), 3.11 (g, 2H), 2.06 (m, 2H); High resolution
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mass spectrum (FAB) calculated (M+H*) 508.2308, found
508.2323.

sulfonvliamino)propionate hvdrochloride, A mixture of
tert-butyl 3-benzyloxycarbonylamino-2-(S)-benzene-
sulfonylaminopropionate (200 mg, 460 umol), methanol (15
mL) and 10% palladium on charcoal (25 mg) was stirred at
room temperature. Hydrogen gas was bubbled through the
solution for 5 minutes, and a hydrogen-filled balloon
was then placed on the reaction flask. The mixture was
stirred at room temperature for 3 h, then was filtered
through Celite®. The solids were washed with methanol
and the filtrate was concentrated. The residue was
mixed with a portion of the intermediate residue
obtained in Example 1198 Part C (149 mg, 460 umol), 1-
ethyl-3-(3-dimethylaminopropyl)carbodiimide
hydrochloride (120 mg, 626 umol), l-hydroxybenzotriazole
hydrate (20 mg), dry N,N-dimethylformamide (10 mL) and
triethylamine (0.2 mL). The mixture was stirred at room
temperature for 16 h. The solvent was removed under
vacuum and the residue was purified by flash
chromatography (dichloromethane:ethanol 75:25) to
provide the title product (220 mg, 78%) as a gum: !H
NMR (CDCl3) & 8.66-7.04 (m, 13H), 5.99 (bs, 1H), 4.52-
1.98 (m, 15H), 1.30 (s, 9H); High resolution mass
spectrum calculated (M+H*) 570.2499, found 570.2503.
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B. 3-[1-[3-(N-4,5-Dihvdroimidazol-2-viamino)propvll -

-

5 -

propionic acid trifluoroacetate, Using the procedure of
Example 1081 Part H, the product prepared according to
Example 1213 Part A (202 mg, 333 pumol) was converted to

the title product (151 mg, 82%) as a hygroscopic solid:
1H NMR (DMSO-dg) & 8.56-7.08 (m, 15H), 4.54-2.01 (m,

-2 - r -

13H); High resolution mass spectrum calculated (M+H*)
514.1873, found 514.1879.

trimechylbenzenesulfonylamino)propjonate hydriodide. A
mixture of the product prepared according to Example
1178b Part G (60 mg, 110 umol), 2-methylthioimidazoline
hydriodide (32 mg, 130 umol) and pyridine (5 mL) was
heated on an oil bath at 120 °C. After 16 h, the
mixture was cooled to room temperature and concentrated
under vacuum. The residue was purified by flash
chromatography (dichloromethane:methanol, step gradient
from 98:2 to 90:10) to provide the title product (30 mg,
37%): H NMR (CDCl;) & 8.03 (s, 1H), 7.82 (s, 1H), 7.73
(d, 1H), 7.70 (bm, 1H), 7.31 (d, 1H), 6.84 (s, 1lH), 4.39
(m, 2H), 3.99 (m, 1H), 3.78 (m, 2H), 3.48 (s, 4H), 3.01
(m, 2H), 2.60 (s, 6H), 2.21 (m, 2H), 2.17 (s, 3H), 1.24
(s, 9H); High resolution mass spectrum (FAB) calculated
(M+H*) 612.2968, found 612.2975.
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sulfonvlamino)propionic acid trifluoroacetacte, Using
the procedure cof Example 1129 Part H, followed by
purification by preparative reverse phase high pressure
liquid chromatography (acetonitrile:water containing
0.05% trifluorocacetic acid; gradient from 10:90 to
30:10), the product prepared according to Example 1216b
Part A was converted to the title product (15 mg, 48%):
lH NMR (MeOH-d4) & 8.16 (s, 2H), 7.79 (d, lH), 7.59 (4,
1H), 6.76 (s, 2H), 4.52 (t, 2H), 4.16 (d4d, 1H), 3.77
(dd, 1H), 3.59 (s, 4H), 3.47 (44, 1H), 3.16 (m, 2H),
2.57 (s, 6H), 2.18 (m, 2H), 2.02 (s, 3H); High
resolution mass spectrum (FAB) calculated (M+H*)
556.2372, found 556.2342.

Example 1326b
31-[1-11-(RS) -Methvl-3- (N-pvridin-2-viaminolpropyll-

£ . . (4 trifl

A. 1-(1-(RS)-methvl-2-cyvancethyl)-5-ethoxycarbonyl-
indazole., A mixture of the product prepared according
to Example 1050e Part C (1.90 g, 10 mmol), crotono-

nitrile (4.9 mL, 60 mmol), sodium bis(trimethylsilyl)-
amide (1.0 M in tetrahydrofuran; 0.5 mL, 0.5 mmol) and
ethanol (20 mL) was heated at reflux for 18 h. The
solution was cooled to room temperature and treated with
aqueous hydrochloric acid (1.0 M; 0.5 mL). The solvent
was removed under vacuum, and the residue was taken up
in dichloromethane and washed with water. The organic
phase was dried over anhydrous magnesium sulfate,
filtered, and concentrated under vacuum. The residue
was purified by flash chromatography (hexanes:ethyl
acetate 60:40) to provide the title product (2.49 g,

96%) as a viscous syrup which gradually solidified on
standing: IH NMR (CDCl3) & 8.53 (s, 1H), 8.17 (s, 1lH),
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8.11 (d, 1H), 7.45 (4, 1lH), S5.93 m, 1H), 4.41 (g, 2H),
3.05 (m, 2H), 1.74 (d, 3H), 1.43 (t, 3H); High
resolution mass spectrum {(NH3-CI) calculated (M+H*)
258.1243, found 258.1248.

B 107 - -3 -ami -5

indazole hvdrochloride. Using the procedure of Example
1123 Part B, the product prepared according to Example
1326b Part A (2.0 g, 7.8 mmol) was converted into the
title product (2.22 g, 96%) as a pale yellow,
hygroscopic glass: !H NMR (DMSO-d¢) & 8.48 (s, 1H), 8.33
(s, 1H), 8.10 (bs, 3H), 7.%96 (4, 1H), 7.88 (4, 1H), 5.11
(m, 1H), 4.34 (g, 2H), 2.75 (bm, 1H), 2.45 (bm, 1H),
2.30 (bm, 1H), 2.15 (bm, 1H), 1.49 (d, 3H), 1.35 (t,

3H); high resolution mass spectrum (NH3-CI) calculated
(M+#H*) 262.1556, found 262.1561.

C. 1-(1-(RS)-methvli-3-IN-(l-oxidolpovridin-2-vilaminotl-
propvl) -S-ethoxycarbonvlindazole, Using the procedure
of Example 1081 Part C, the product prepared according

to Example 1326b Part B (596 mg, 2.0 mmol) was converted
into the title product (312 mg, 44%) as a tan glass: 1H
NMR (CDCl3) & 8.52 (s, 1H), 8.18 (s, 1H)}, 8.09 (4, 1lH),
7.98 (4, 1H), 7.38 (4, 1H), 6.99 (t, 1lH), 6.82 (bt, 1H),
6.51 (4, 1H), 4.90 (m, 1H), 4.41 (g, 2H), 3.12 (m, 1lH),
2.95 (m, 1H), 2.61 (m, 1H), 2.22 (m, 1H), 1.62 (d, 3H),
1.42 (t, 3H); High resolution mass spectrum (NH3-CI)
calculated (M+H*) 355.1770, found 355.1771.

D. 1-(1-(RS)-methyl-3-IN-pyridin-2-viaminolpropyl)-9-
ethoxycarbonylindazole, A mixture of the product
prepared according to Example 1326b Part C (292 mg, 824
pumol), polymer-supported triphenylphosphine (550 mg, ca.
1.65 mmol) and N,N-dimethylformamide (5 mL) was heated
on an oil bath at 160 °‘C. After 18.5 h, an additional
aliquot of polymer-supported triphenylphosphine (550 mg)
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was added, and the reaction was heated for 24 h more.
The mixture was cooled to room temperature and filtered.
The solid was washed with N,N-dimethylformamide, and the
filtrate was concentrated under vacuum. The residue was
purified by flash chromatography (dichloromethane:
methanol 96:4) and rotary thin-layer chromatography
(dichloromethane: methanol 97:3) to provide the title
product (189 mg, 67%) as a pale yellow gum which
gradually solidified on standing: H NMR (CDCli) 8§ 8.52
(s, 1H), 8.16 (s, 1lH), 8.05-8.00 (m, 2H), 7.41 (4, 1H),
7.33 (t, 1H), 6.54 (t, 1H), 6.19 (d, 1H), 4.87 (m, 1lH),
4.50-4.30 (m, 3H), 3.16 (m, 1H), 3.05 (m, 1H), 2.45 (m,
1H), 2.23 (m, 1H), 1.61 (d, 3H), 1.42 (t, 3H); High
resolution mass spectrum (NH3-CI) calculated (M+H')
339.1821, found 339.1832.

E. -(l- - -3-IN- idin-2-
carboxyindazole, A mixture of the product prepared
according to Example 1326b Part D (180 mg, 532 umol),
aqueous sodium hydroxide (1.0 M; 2.13 mL, 2.13 mmol) and
ethanol (4 mL) was heated to reflux. After 4.25 h, the
solution was cooled to room temperature and concentrated

under vacuum. The residue was used directly in the next
reaction without purification or characterization.

- - - - - -

trimethyvlbenzenesulfonvlamino)propionate. The product
of Example 1326b Part E was combined with the product
prepared according to Example 1178b Part E (183 mg, 535
umol), l-hydroxybenzotriazole hydrate (72 mg, 535 umol),
N,N-dimethylformamide (8 mL), and triethylamine (1
drop), and the mixture was treated with
dicyclohexylcarbodiimide (121 mg, 589 pmol) and stirred
at room temperature. After 21.75 h, the mixture was
diluted with ethyl acetate and filtered. The filtrate

-162-



WO 97/23480 PCT/US96/20523

Y

10

15

20

25

30

35

was concentrated under vacuum, and the residue was
purified by flash chromatcgraphy (dichloromethane:
methanol 97:3) to provide the title product (286 mg,
85%) as a colorless glass: !H NMR (CDCly) & 8.21 (s,
1), 8.12 (s, 1H), 8.04 (dd, 1H), 7.77 (dt, 1H), 7.40
(d, iH), 7.33 (=, 1H), 6.93 (s, 2H), 6.87 (bt, 1H), 6.53
(dd, 1H), 6.18 (d, 1H), 6.01 (bs, 1H), 4.86 (bm, 1H),
4.51 (m, 1H), 4.0-3.8 (m, 2H), 3.65 (m, 1H), 3.15 (m,
1H), 3.03 (m, 1H), 2.66 (s, 6H), 2.44 (m, 1H), 2.26 (s,
3H), 2.22 (m, 1H) 1.61 (d, 3H), 1.30 (s, 9H); High
resolution mass spectrum (FAB) calculated (M+HY)
635.3016, found 635.3019.

G. 3-[1-[1-(RS)-Methyl-3- (N-pyridin-2-viamino)propvll-
indazol-S-vicarbonvlaminol-2(S)-(2,.4,.6-trimethylbenzene-
sulfonvl)aminopropionic acid trifluyoroacetate Using the
procedure of Example 1129 Part H, the product prepared
according to Example 1326b Part F (109 mg, 172 umol) was
converted to the title product (92 mg, 77%) as a white
powder: IH NMR (DMSO-dg) & 8.43 (bt, 2H), 8.27 (s, 1lH),
8.17 (s, 1H), 8.06 (d, 1H), 7.8-7.6 (m, 4H), 6.87 (d,
1H), 6.82 (4, 2H), 6.74 (t, 1lH), 5.02 (m, 1H), 4.02 (q,
1H), 3.57 (m, 1H), 3.40 (m, 1H), 3.07 (m, 2H), 2.53 (s,
6H), 2.37 (m, 1H), 2.21 (m, 1H), 2.05 (s, 3H), 1.52 (4,
3H); High resolution mass spectrum (FAB) calculated
(M+H*) 579.2390, found 579.2405.

A. J3-Bromo-S-ethoxycarbonvlindazole. A solution of the
product prepared according to Example 1050e Part C (3.80
g, 20 mmol) in acetic acid (120 mL) was stirred at room
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temperature and treated with bromine (1.55 mL, 30 mmol).
The mixture was stirred in the dark for 51 h, then was
poured into water (600 mL). The resulting slurry was
stirred at room temperature and treated with small
pecrrtions of solid sodium bisulfite, whereupon the
original orange color faded to almost white. After
stirring 20 min more, the solid was collected by
filtration, rinsed with water and dried to provide the
title product (5.14 g, 96%) as a white solid. While
pure enough for use in subsequent reactions, this
material could be purified further by flash
chromatography (hexanes:ethyl acetate 70:30): IH NMR
(DMSO-dg) 6 13.80 (bs, 1H), 8.20 (d, 1H), 8.01 (dd, 1H),

7.69 (4, 1H), 4.36 (g, 2H), 1.37 (£, 3H); Mass spectrum
(NH3-CI) m/z 269 (100%), 271 (95%) (M+H*).

B. 23-Phenvl-S-ethoxvcarbonvlindazole. A mixture of the
product prepared according to Example 1326f Part A (2.69
g, 10.0 mmol), phenylboronic acid (1.71 g, 14.0 mmol),
triethylamine (5.6 mL, 40.0 mmol), and N,N-
dimethylformamide (20 mL) was purged of oxygen by
bubbling with nitrogen for 20 min. Tetrakis-
(triphenylphosphine)palladium (580 mg, 500 umol) was
added, and the mixture was heated on an oil bath at 110
‘C under nitrogen. After 48 h, the mixture was cooled
to room temperature and diluted with water. The mixture
was extracted with ethyl acetate, and the organic phase
was dried over anhydrous magnesium sulfate, filtered and
concentrated under vacuum. The residue was purified by
flash chromatography (hexanes:ethyl acetate 80:20) to
provide the title product (542 mg, 20%) as a white
solid: 1H NMR (CDCl3) & 11.44 (bs, 1H), 8.78 (s, 1lH),
8.06 (d, 1H), 8.01 (4, 2H), 7.57 (t, 2H), 7.49 (t, 1H),
7.30 (4, 1H), 4.44 (g, 2H), 1.43 (t, 3H); High
resolution mass spectrum (NH3;-CI) calculated (M+H™")
267.1134, found 267.1132.
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C. l1=(2-Cvancethvl)-3-phenvi-S5-ethoxvcarhonvlindazole.

Using the procedure of Example 1129 Part A, followed by
purification by flash chromatography (hexanes:ethyl
acetate 70:30),the product prepared according to Example
1326f Part B (266 mg, 1.0 mmol) was converted to the
title product (263 mg, 82%) as a white solid: mp 99-102
"C; H NMR (CDCl3) & 8.77 (s, 1H), 8.16 (d, 1H), 7.96
(m, 2H), 7.60-7.40 (m, 4H), 4.73 (t, 2H), 4.43 (g, 2H),
3.10 (t, 2H), 1.44 (t, 3H); High resolution mass
spectrum (NH3-CI) calculated (M+H*) 320.1399, found
320.1386.

D. 1-(3-amj -3- -5

hvdrochloride, Using the procedure of Example 1129 Part
B, the product prepared according to Example 1326f Part
C (214 mg, 670 umol) was converted to the title product
(260 mg, >100%) as a tan solid which was not purified,
but was used directly in subsequent reactions: !H NMR
(DMSO-de) & 8.64 (s, 1H), 8.05 (4, 1H), 8.0-7.9 (m), 7.60
(t, 2H), 7.49 (m, 1H), 4.63 (t, 2H), 4.37 (g, 2H), 2.90
(m, 2H), 2.18 (m, 2H), 1.36 (t, 3H); High resolution
mass spectrum (ESI) calculated (M+H*) 323.1634, found
323.1645.

n

S-ethoxvcarhonvylindazole, Using the procedure of
Example 1081 Part C, the crude product of Example 1326f
Part D was converted into the title product (122 mg,

43%) as a tan glass: lH NMR (CDCl3) 6 8.78 (s, 1H), 8.13
(d, 1H), 8.07 (4, 1H), 7.99 (d, 2H), 7.55 (t, 2H), 7.47
(d, 1H), 7.42 (d, 1H), 7.09 (t, 1H), 6.97 (bt, 1lH), 6.56
(t, 1H), 6.47 (4, 1H), 4.59 (t, 2H), 4.43 (g, 2H), 3.32
(g, 2H), 2.41 (m, 2H), 1.43 (t, 3H); High resolution
mass spectrum (NH3-CI) calculated (M+H*) 417.1927, found
417.1918.
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F. l1-[3-(N-pyridin-2-viamizolpropvll-3-phenvyl-S-
ethoxyvcarbonvlindazole, Using the procedure of Example
1129 Part F, the product prepared according to Example
1326f Part E (106 mg, 255 umol) was converted to the
citle product (39 mg, 38%) as a glass: IH NMR (CDCli) §
8.77 (s, 1H), 8.08 (m, 2H), 7.98 (d, 2H), 7.54 (t, 2H),
7.5-7.3 (m, 3H), 6.56 (t, 1H), 6.32 (d, 1H), 4.77 (bt,
1H), 4.55 (t, 2H), 4.42 (g, 2H), 3.35 (g, 2H), 2.30 (m,
2H), 1.43 (t, 3H); High resolution mass spectrum (NH;3-
CI) calculated (M+H*) 401.1978, found 401.1977.

G. rert-Butvl 3-[1-[3-{(N-pyridin-2-viamipolipropyll-3-

phenvlindazol-5-vlcarbonvliaminel-2(S)-(2.4.6-trimethyl-
benzenesulfonvlaminolpropionate. Using the procedures
of Example 1326b Parts E and F, the product prepared
according to Example 1326f Part F (38 mg, 95 umol) was
converted to the title product (59 mg, 89%) as a glass:
1y NMR (CDCl;) & 8.57 (s, 1H), 8.08 (d, 1H), 8.01 (4,
2H), 7.85 (4, 1H), 7.53 (t, 2H), 7.5-7.4 (m, 3H), 6.97
, 1H), 6.92 (s, 2H), 6.57 (dd, 1H), 6.33 (d, 1H), 5.86
4, 1H), 4.57 (t, 2H), 3.98 (m, 1H), 3.83 (m, 1H), 3.53
, 1H), 3.35 (g, 2H), 2.65 (s, 6H), 2.31 (m, 2H), 2.24
)

m

o

(
(
(m

(s, 3H), 1.31 (s, 9H); High resolution mass spectrum
(FAB) calculated (M+H*) 697.3172, found 6592.3184.

H. 3-[1-{3-(N-pyridin-2-vliaminopropyll-3-phenyl-

indazal-5-vllcarbonvlamino-2(S)-(2.4 . 6-trimethylbenzene-

sulfonvl)aminopropionic acid trifluoroacetate., Using

the procedure of Example 1129 Part H, the product
prepared according to Example 1326f Part G (44 mg, 63
pumol) was converted to the title product (32 mg, 80%) as
an off-white powder: IH NMR (DMSO-de¢) & 8.61 (bt, 1H),
8.38 (s, 1H), 8.08 (d, 1H), 8.01 (4, 2H), 7.88 (d, 1lH),
7.82 (4, 1H), 7.75 (4, 1H), 7.71 (bm, 1H), 7.57 (t, 2H).
7.47 (¢, 1H), 6.86 (bd, 1H), 6.72 (bt, 1lH), 6.70 (s,
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2H), 4.61 (t, 2H), 4.07 (m, 1H), 3.58 (m, 1H), 3.5-3.3
(m, 3H), 2.51 (s, 6H), 2.23 (m, 2H), 1.392 (s, 3H); High
resolution mass spectrum (FAB) calculated (M+H*)
641.2546, found 641.2569.

Example 1326g

2-(1-13-(N-pyridin-2-viaminoipropyll-3-(2-phenvlethvl) -
indazol-5-vicarbonvlaminol-2(8)-(2.4.6-trimethylbenzene-

sulfonviamino!propionic acid rrifluoroacetate

A. 2-Phepvlethvnvl-S-ethoxvcarhonvlindazole A mixture

of the product prepared according to Example 1326f Part
A (269 mg, 1.0 mmol), triphenylphosphine (21 mg, 80
umol), copper(I) iodide (8 mg, 40 umol), phenylacetylene
(165 ML, 1.5 mmol) and diethylamine (5 mL) was purged of
oxXygen by bubbling with nitrogen for 35 min. Bis(tri-
phenylphosphine)palladium(II) chloride (14 mg, 20 umol)
was then added, and the mixture was heated to reflux
under nitrogen. After 16.5 h, the mixture was cooled to
room temperature and concentrated under vacuum. The
residue was purified by flash chromatography
(hexanes:ethyl acetate 80:20) to provide the title
product (227 mg, 78%) as a yellowish solid: H NMR
(CDCl3) & 8.66 (s, 1H), 8.13 (d, 1H), 7.68 (m, 2H), 7.55
(d, 1H), 7.42 (m, 3H), 4.45 (q, 2H), 1.45 (t, 3H); High
resolution mass spectrum (NH3-CI) calculated (M+H*)
291.1134, found 291.1111.

B -(2- -3 (2- -5~ -

carbonylindazole, Using the procedure of Example 1129
Part A, the product prepared according to Example 1326g
Part A (278 mg, 958 umol) was converted to the title

product (254 mg, 77%) as a tan solid: mp 90-94 °C; lH
NMR (CDCl3;) & 8.63 (s, 1H), 8.17 (d, 1H), 7.67 (m, 2H),

7.52 (d, 1H), 7.42 (m, 3H), 4.70 (t, 2H), 4.45 (q, 2H),
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3.09 (t, 2H), 1.46 (t, 3H); High resolution mass
spectrum (NH3-CI) calculated (M+H*) 344.1399, found
344.1391.

C. 1l-(3-Aminopropvl)-3-(2-phenvlethyl)-5-echoxy-
gcarbonyiin ! Using the procedure of
Example 1129 Part B, the product prepared according to
Example 1326g Part B (240 mg, 699 umol) was converted to
the title product (277 mg, >100%) as a pale yellow solid
which was not purified, but was used directly in
subsequent reactions: !H NMR (DMSO-dg) & 4.50 (m, 2H),

3.28 (t, 2H), 3.05 (t, 2H), 2.80 (m, 2H), 2.10 (m, 2H).

D. 1-I3-IN-(l-oxidolpyridin-2-viaminolpropyll-3-(2-
phenvlethvl) -S-ethoxvcarbonylindazole. Using the
procedure of Example 1081 Part C, the crude product of
Example 1326g Part C was converted into the title
product (145 mg, 46%) as a pale yellow glass which was
not purified but was used in subseqguent reactions: Mass
spectrum (ESI) m/z 445.4 (100%, M+HY).

E. 1-[3-[N-pvridin-2-vlaminolpropyll-3-(2-phenylethyvl) -
s-ethoxvcarbonviindazole., Using the procedure of
Example 1326b Part D, the impure product of Example
1326g Part D was converted to the title product (90 mg,
70%) as a yellow gum, which impure but was used in

subsequent reactions without further purification.

F. tert-RButvl 3-[1-[3-(N-pyridin-2-vliaminolpropyll-3-
iz;nhgnxlgthyl)indazolrS-vlcarbonvlamino]—2(S)—(2.4,6:
trimethylbenzenesulfonvliamino)propionate, Using the
procedures of Example 1326b Parts E and F, the impure
product of Example 1326g Part E was converted to the
title product (98 mg, 64%) as a glass, which was impure

but was used without further purification in the
subsequent reaction.
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G. 2=(1-I3-(N-pvridin-2-viaminolproovll-3-(2-phenv]-

ethyl)ipndazol-S-vicarbonvlaminel-2(S)-(2.4,6-rrimerhv] -

benzenesulfonvlaminolpropionic acid rrifluorcacetate.

Using the procedure of Example 1129 Part H, the impure
product of Example 1326g Part F was converted to the
title product. The crude material was purified by
preparative reverse-phase high pressure liquid
chromatography (acetonitrile-water containing 0.05%
trifluorocacetic acid, gradient from 10:90 to 90:10) to
provide the title product (20 mg, 20%) as an off-white
powder: High resolution mass spectrum (FAB) calculated
(M+H*) 669.2859, found 669.2881.

A. - (2= - -5~ -
indazole., A mixture of the product prepared according
to Example 1050e Part C (2.0 g, 10.5 mmol), tert-butyl
acrylate (9.3 mL, 63.5 mmol) and ethanol (21 mL) was
treated with sodium bis(trimethylsilyl)amide (1.0 M in
tetrahydrofuran; 530 uL, 530 umol). The resulting
solution was heated at reflux for 3 h, then was cooled
to room temperature. Aqueous hydrochloric acid (1.0 M;
550 ML, 550 pumol) was added, and the mixture was
concentrated. The residue was partitioned between ether
and water, and the agueous phase was extracted further
with ether. The combined organic phases were dried over
anhydrous sodium sulfate, filtered and concentrated
under vacuum. The residue was purified by flash

chromatography (hexanes:ethyl acetate 85:15) to provide
the title product (830 mg, 25%): !H NMR (CDCl3) & 8.49
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(s, 1H), 8.10 (s, 1H', 8.07 (4, 1H), 7.50 (d, 1H), 4.64
(t, 2H), 4.41 (g, 2H), 2.91 (t, 2H), 1.42 (t, 3H), 1.33
(s, 9H); high resolution mass spectrum (NH3-CI)
calculated (M+H*) 319.1658, found 319.1655.

B. l-{2-Carboxyethyl)-5-ethoxvcarbonvlindazole, A
solution of the product prepared according to Example
1327b Part A (791 mg, 2.49 mmol) in dichloromethane (28
mL) was treated with trifluorocacetic acid (6 mL). The
mixture was stirred at room temperature for 16 h, then
was concentrated under vacuum. Addition of ether to the
residue produced, after filtering and drying, the title
product (571 mg, 88%) as a white solid: lH NMR (CDCli) &
8.52 (s, 1H), 8.12 (s, 1H), 8.09 (4, 1H), 7.49 (d, 1H),
4.67 (t, 2H), 4.41 (g, 2H), 3.07 (t, 2H), 1.42 (t, 3H);
Mass spectrum (ESI) m/z 263.3 (100%, M+H*).

C. l1-(2-(N-imidazol-2-vlaminocarbonyllethyl)-9=-
ethoxycarbonviindazole, A mixture of the product
prepared according to Example 1327b Part B (352 mg, 1.34
mmol), 2-aminoimidazole sulfate (0.55 g, 4.15 mmol),
diisopropylethylamine (1.17 mL, 6.7 mL) and N,N-
dimethylformamide (7 mL) was treated with benzotriazol-
l1-yloxy-tris (dimethylamino)phosphonium hexafluoro-
phosphonate (BOP Reagent; 891 mg, 2.0 mmol) and warmed
to 70 °C on an oil bath. The mixture was stirred at
this temperature for 18 h, then was cooled to room
temperature and diluted with water (75 mL). The
resulting precipitate was collected by filtration to
provide the title product (310 mg, 71%) which was used
in subsequent reactions without further purification:
1§y NMR (CDCl3) & 8.49 (s, 1H), 8.11 (s, 1H), 8.07 (d,
1H), 7.88 (b, 1H), 7.55 (4, 1H), 7.40 (b, 1H), 4.75 (t,
2H), 4.41 (q, 2H), 3.01 (t, 2H), 1.42 (t, 3H); high
resolution mass spectrum (NH3-CI) calculated (M+H*)
328.1046, found 328.1031.
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D. 1-(2-(N-imidazol-2-viaminocarbonvl)lethyl)-5-
carboxvindazole, A mixture of the product of Example
1327b Part C (145 mg, 443 umol), tetrahydrofuran (2 mL)
and water (2 mL) was treated with aqueous lithium
nydroxide (1.0 M; 0.56 mL, 560 pmol) and stirred at room
temperature for 21 h. The reaction was incomplete by
thin-layer chromatography, so additional lithium
hydroxide solution (a total of 1.35 mL) was added in
four portions over the next 8 h. After stirring for 16
h more, the reaction was acidified with aqueous
hydrochloric acid (1.0 M) and concentrated under vacuum.
The residue was partitioned between water and

dichloromethane, and the organic phase was dried over
anhydrous magnesium sulfate, filtered and concentrated
to provide the title product (49 mg, 37%): lH NMR
(DMSO-de) 0 8.41 (s, 1H), 8.24 (s, 1H), 7.94 (4, 1H),
7.76 (d, 1lH), 6.67 (s, 2H), 4.73 (t, 2H), 3.00 (t, 2H);
High resolution mass spectrum (NH3-CI) calculated (M+H*)
300.1097, found 300.1097.

Denzenesulfonviaminolpropionate. Using the procedure of
Example 1326b Part F, the product prepared according to
Example 1327b Part D (48 mg, 160 umol) was converted to
the title product (32 mg, 32%): Mass spectrum (ESI) m/z
624.4 (100%, M+H*).

F. 3=[1-[2-(N- -2- -

sulfonylamino)propionic acid trifluoroacetate, Using
the procedure of Example 1081 Part H followed by
purification by preparative reverse phase high pressure
liquid chromatography (acetonitrile:water containing
0.05% trifluorocacetic acid, gradient from 10:90 to
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90:10), the product prepared according to Example 1327b
Part E (32 mg, 52 umol) was converted to the title
product (28 mg, 95%) as a white powder after
lyophilization: !H NMR (MeOH-d4) & 8.11 (s, 1H), 8.09
{s, 1H), 7.77 (d, 1H), 7.68 (4, 1H), 7.10 (s, 2H), 6.73
(s, 2H), 4.81 (t, 2H), 4.14 (44, 1H), 3.75 (dd, 1H),
3.47 (d4, 1H), 3.19 (t, 1H), 2.56 (s, 6H), 1.97 (s. 3H);

high resclution mass spectrum (FAB} calculated (M+H')
568.1978, found 568.1972.

Example 2328
3-71-[4-(N-4,.5-Dihvdroimidazol-2-viaming)butvlliindazol-

. \d rrifl

A. Methyl 2-methyl-3-aminobenzoate, A mixture of
methyl 2-methyl-3-nitrobenzoate (3C¢ g, 154 mmcli, 1J%
palladium cn charcoal {3.0 g) and ethanoi (350 ml) was
shaken under hydrcgen at 59 psig. After 4 h, the
mixture was filitered through celite® and the solids were
washed with additional ethancl. The filcrate was
~oncentrated to provide the title product (24.4 g, 56%)
as a tan oil: 1H NMR (CDCls3) & 7.18 (m, 1H), 7.06 (m,
1H), 6.78 (m, 1H), 3.85 (s, 3H), 2.34 (s, 3H); high
resolution mass spectrum (NH3-CI) caiculated (M+H™Y)
166.08£8, found 166.L865.

B. 4-Methoxycarbonvlindazole. The product prepared
according to Example 2328 Part A {l24.25 g, 147 mmol; was
combined with concentrated hydrechloric acid (3C.1 mi)
and water (170 nL). Armonium tetraflucroborate (2C.62
g, 197 mmol) was added and the mixture was stirred ac ©
‘C. A solution of scdium nitrite (10.14 g, 147 mmoi) in
water (25 mL) was added dropwise, and the mixture was
stirred for 40 min after additicn was complete. The
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white precipitate was collected by filtration and washad

with water (3 « 30 ml., then with methanc! /80 xLi and
finally with ether (1 % 40 al;. The rasulzing sclid was
dded tc a stirred rmaixoure ct potassi'un acetate (17.839

z, 182 mmely, i8-crown-4 (1.29 g, 4.5 mmcl) and

N 1250 mi: was
zdded and the layers were separated. The org

was washed with water (252 i and brine (2035 mLi, and
drisd over anhvdrcocus magnesium sulifate, filtered and

’
sncentratad under reduced pressure. The residue was

9
<

crituvated with hexanes and fiitered to provide afcer
drying the nitle product (1¢.35 g, 6%} as an orange
goiid: IH NMR (CDCl3) & 8.60 (s, 1H), 7.98 (d, 1H), 7.74
(d, 1H), 7.42 (t, 1H), 4.01 (s, 3H); High resolution
mass spectrum (NH3-CI) calculated (M+H*) 177.0664, found

177.0669.

C. -[4- (N~ imi -4- -
indazole, Focllowing the procedure of Example 1081 Part
A, the product prepared according to Example 2328 Part B
(2.97 g, 16.9 mmol) and N-(4-bromobutyl)phthalimide

(4.99 g, 16.9 mmol) were converted to the title product
(1.88 g, 29%) as an orange oil: !H NMR (CDClj) & 8.45
(s, 1H), 7.91 (4, 1H), 7.82 (m, 2H), 7.72 (m, 2H), 7.66
(d, 1H), 7.43 (t, 1H), 4.46 (t, 2H), 4.02 (t, 3H), 3.75
(c, 2H), 1.99 (m, 2H), 1.72 (m, 2H); Mass spectrum (NH,-
CI) m/z 378.0 (100%, M+H*).

D. 1-[4-(Amipnobutvl)-4-methoxycarbonylindazole, Using
the procedure of Example 1081 Part B, the product
prepared according to Example 2328 Part C (1.8l g, 4.8
mmol) was converted to the title product (0.72 g, 60%)
as a yellow oil: H NMR (CDCl;) & 8.48 (s, 1H), 7.93 (d,
1H), 7.64 (4, 1H), 7.44 (t, 1H), 4.44 (t, 2H), 4.02 (s,
3H), 2.74 (t, 2H), 2.00 (m, 2H), 1.84 (bs, 2H), 1.47 (m,
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2H); High resolution mass spectrum (NH3-CI) calculated
(M+H*); 248.1399, found 248.1391.

E. 1-[d-(N-4,5-Dihvdroimid 1-2- . .
rethoxvcarbonvlindazole hydriodide. Using the procedure
of Example 1198 Part B, the product prepared according
to Example 2328 Part D (247 mg, 1.0 mmol) was converted
to the title product (223 mg, 50%) as a gum. 1H NMR
(DMSO-dg) & 8.37 (s, 1H), 8.11 (bs, 1H), 8.01 (4, 1H),
7.82 (d, 1H), 7.51 (t, 1H), 4.46 (t, 2H), 3.90 (s, 3H),
3.53 (s, 4H), 3.08 (m, 2H), 1.81 (m, 2H), 1.38 (m, 2H);
High resolution mass spectrum (NH3-CI) calculated (M+H')
316.1774, found 316.1772.

F. tert-Butvl 3-[1-[4-(N-4,5-dihvdroimidazol-2-v1i-
amino) butvlilindazol-4-vicarbonvlaminol-2(S)-{(benzyloxy-
carbonvlamino)propionate hvdrochloride. Using the
procedure of Example 1138 Part C, the product prepared
according to Example 2328 Part E (215 mg, 485 pmol) was
converted to the title product (178 mg, 59%) as a clear
gum: lH NMR (DMSO-de) & 8.52 (m, 1H), 8.32 (s, 1H), 8.13
(bm, 1H), 7.85 (d, 1H), 7.69 (4, 1H), 7.50 (t, 2H), 7.45
(m, 1H), 7.30 (m, S5H), 5.01 (s, 2H), 4.44 (t, 2H), 4,24
(m, 1H), 3.75-3.50 (m, 2H), 3.50 (s, 4H), 3.19 (m, 2H),
1.80 (m, 2H), 1.37 (m, 2H), 1.31 (s, 9H); High
resolution mass spectrum (FAB) calculated (M+H*);
578.3091, found 578.3119.

G. 3_[1-[4-(N-4,5-Dihvdroimidazol-2-viamino)butyll-
indg;ol-4:vlcarbonvlamino]-2(S)-(benzvloxvcarbonvl-
amino)propionic acid hvdrochloride. Using the procedure
of Example 1081 Part H, the product prepared according
to Example 2328 Part F (121 mg, 197 umol) was converted
to the title product (88 mg, 80%) as a hygroscopic white
solid: 1H NMR (DMSO-d¢) & 8.57 (m, 1H), 8.31 (s, 1H),

8.18 (bm, 1H), 7.86 (d, 1H), 7.63 (4, 1lH), 7.50-7.35 (m,
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3H), 7.30 (m, SH), 5.00 (s, 2H), 4.43 (t, 2H), 4,28 (m,
1H), 3.75-3.40 (m, &H), 3.07 (m, 2H), 1.78 (m, 2H), 1.38
{m, 2H); High resolution mass spectrum (FAB) calculated
(M+H*); 522.2465, found 522.2484.

Example 3003
3-{1-Methyl-3-13-(N-imidazol-2-viamino)proovllindazol-4-
vicarbonvliaminel-2(Si-(2.6-dimethvibenzenesul fonyl -

. . . id rrifl

A. A-Methoxycarbonvlindazole, Using the procedure of
Example 2323 Fart 3, methyl 3-amino-4-methylbenzoate
(12.39 g, 75 mmcl) was converted to the title product
(8.85 g, 67%) which could be recrystallized from
acetonitrile to give pale orange crystals: mp 142-144
"C; lH NMR (CDCli3) & 11.17 (bs, 1H), 8.30 (s, 1H), 8.18
{s, 1H), 7.83 (m, 2H), 3.97 (s, 3H); Mass spectrum
(NH3-CI) m/z 177 (100%, M+H*).

B. 2-Bromo-S-methoxvcarbonylindazole., Using the
procedure of Example 1326f Part A, the product prepared
according to Example 3093 Part A (3.52 g, 20 mmol) was
converted to the title product (4.46 g, 87%) as a light
yvellow powder: mp 186-189 °C; 1H NMR (CDCli3) & 8.24 (s,
1H), 7.91 (4, 1H), 7.70 (4, 1H), 3.92 (s, 3H); Mass
spectrum (NH3-CI) m/z 255 (100%), 257 (96%) (M+H*):

High resolution mass spectrum (EI) calculated (M*)
253.9691, found 253.9694.

C. l-Methyl-3-bromo-6-methoxvcarbonylindazole, Sodium
hydride (60% in mineral oil; 600 mg, 15 mmol) was placed
in a dry flask under nitrogen and suspended in dry N,N-
dimethylformamide (20 mL). The suspension was stirred
on an ice bath and treated with a solution of the
product prepared according to Example 3093 Part B (2.55
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g, 10 mmol) in dry N,N-dimethylicrmamide (20 mL) cver
ca. 3 min. The resulting yellow solution was stirred
for 10 min more, then was treated with iodomethane (0.7

mL, 11 mmol). The mixture was stirred at room
temperature for 22.5 h, then was poured into water (ca.
500 mL;. After being stirred for 10 min, the suspension

was filtered, and the solid was washed with water and
dried to provide the title product (2.57 g, 95%) as a
yvellow solid, which could be recrystallized from
ethanol: mp 122-125 °C; lH NMR (CDCli3) & 8.16 (s, 1lH),
7.87 (4, 1H), 7.65 (4, 1lH). 4.13 (s, 3H), 3.99 (s, 3H);
Mass spectrum (NH3-CI) m/z 269 (100%), 271 (92%) (M+H*);
High resolution mass spectrum (NH3-CI) calculated
268.9926, found 268.9914.

D. - -3- -di -f = -
indazole, A mixture of the product prepared according
to Example 3093 Part C (1.93 g, 7.2 mmol), 3,3-
diethoxypropyne (1.65 mL, 11.5 mmol), triphenylphosphine
(190 mg, 720 umol), copper(I) iodide (68 mg, 360 pmol)
and triethylamine (60 mL) was purged of oxygen by
bubbling with nitrogen for 25 min. Bis(triphenyl-
phosphine)palladium(II) chloride (126 mg, 180 umol) was
added, and the mixture was heated at 100 "C. After 14
h, the mixture was concentrated under a nitrogen stream
and cooled to room temperature. The residue was
purified by flash chromatography (hexanes:ethyl acetate
85:15) to provide an orange, sticky solid. This was
recrystallized (methanol) to provide the title product
(1.26 g, 56%) as light yellow fibrous needles: mp 91-393
‘c; 1 NMR (CDCl3) & 8.18 (s, 1H), 7.88 (4, 1H), 7.83
(d, 1H), 5.59 (s, 1H), 4.14 (s, 3H), 3.98 (s, 3H), 3.89
(m, 2H), 3.72 (m, 2H), 1.30 (t, 6H); Mass spectrum
(ESI) m/z 317.4 (100%, M+H*).
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-

indazole, A mixture of the product prepared according
to Example 3093 Part D (1.24 g, 3.382 mmol), 10%
palladium on charcoal (130 mg), methanol (40 mL) and
tetrahydrofuran (60 mL) was placed in a pressure bottle
and shaken under an atmosphere of hydrogen (60 psig).
After 60 min, the bottle was vented and the mixture was
filtered through Celite.® The solids were rinsed with
methanol and tetrahydrofuran, and the filtrate was
concentrated under vacuum to provide the title product
(1.31 g, >100%) as a slightly cloudy cil which was not
purified further: IH NMR (CDCliy) & 8.11 (s, 1H), 7.77
(d, 1H), 7.72 (4, 1H), 4.57 (t, 1H), 4.08 (s, 3H), 3.97
(s, 3H), 3.69 (m, 2H), 3.52 {(m, 2H), 3.06 (t, 2H), 2.13
(m, 2H), 1.22 (t, 6H); High resolution mass spectrum
(NH3-CI) calculated (M+H*) 321,1814, found 321.1830.

F. 1- -3-(3- -6-
A mixture of the product prepared according to Example
3093 Part E (1.29 g, 4.0 mmol), acetic acid (20 mL) and
water (30 mL) was heated on an oil bath at 80 °‘C. After
30 min, the solvent was removed under vacuum, and the
residue was dissolved in ethyl acetate. The solution
was washed with saturated aqueous sodium bicarbonate,
dried over anhydrous magnesium sulfate, filtered and
concentrated under vacuum to provide a light brown oil.
On further concentration under vacuum, a tan solid
slowly formed, which was the title product (982 mg,
98%): mp 80-83 °‘C; IH NMR (CDCl3) 8§ 9.92 (s, lH), 8.11
(s, 1H), 7.79 (4, 1H), 7.71 (d, 1H), 4.07 (s, 3H), 3.98
(s, 3H), 3.31 (t, 2H), 3.03 (t, 2H); High resolution
mass spectrum (NH3-CI) calculated (M+H*) 247.1083, found

247.1077.

G. l1-Methvl-3-[3-[N-{l-triphenvimethvlimidazol-2-v1-
aminolpropvll-6-methoxvcarbonvlindazole, A solution of
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the product prepared according to Example 3093 Par:c F
(300 mg, 3.65 mmol) and the product prepared according
to Example 1050e Part I (1.19 g, 3.65 mmol) in toluene
(130 mL) was heated at reflux under an empty Dean-Stark
water trap. After 22.5 h, additional toluene (ca. 40
mL; was removed by distillation, and the solution was
cooled to room temperature under a nitrogen atmosphere.
The solution was then cooled on an ice bath and treated
with sodium triacetoxyborohydride (3.09 g, 14.5 mmol)
and the mixture was stirred at room temperature for
21.75 h. Water {(ca. 4 mL) was added cautiously and the
mixture was stirred for 15 min. Additional water (75
mL) was added, and the layers were separated. The
aqueous phase was extracted with ethyl acetate, and the
combined organic phases were dried over anhydrous
magnesium sulfate, filtered and concentrated under
vacuum. The residue was purified by flash
chromatography (toluene:ethyl acetate 50:50) to provide
the title product (1.56 g, 77%) as a pale tan glass: !H
NMR (CDCl3) & 8.07 (s, 1H), 7.72 (d, 1H), 7.43 (d, 1H),
7.30 (m, 9H), 7.20 (m, 6H), 6.68 (d, 1lH), 6.38 (4, 1lH),
4.01 (s, 3H), 3.97 (s, 3H), 3.13 (g, 2H), 2.96 (t, 1H),
2.61 (t, 2H), 1.61 (m, 2H); High resolution mass
spectrum (NH3-CI) calculated (M+H*) 556.2713, found

556.2732.

H. Methvyl 3-amino-2-(3) -benzovlaxycarbonvlamino-
propionate, hvdrochloride salt. A suspension of 3-
amino-2- (S) -N-benzyloxycarbonyl-amincpropionic acid
(11.0 g, 46.2 mmol) in methanol (165 mL) was stirred on
an ice/acetone bath until the internal temperature was
below 0 ‘C. Thionyl chloride (3.7 mL, 50.8 mmol) was
added dropwise over 10 min. The mixture was stirred for

an additional 10 min at 0 °C, then for 17.25 h at room
temperature. The mixture was concentrated under vacuum
and the gummy residue was stirred in ether (300 mL) to
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provide a white solid. This was collected by
filtration, rinsed with additional ether and dried to

provide the title product (12.9 g, 97%) as a white
powder: H NMR (DMSO-dg) & 8.32 (bs, 3H), 7.94 (d, 1H),

7.37 (SH), 5.07 (s, 2H), 4.45 (m, 1lH), 3.68 (s, 3H),
3.22 {m, 1H), 3.07 (m, 1H).

Wl

+~

I. Methyl 3-(cert-butvloxvcarbonvlaminol-2-(benzvloxy-
carbenvlamingolpropionate, A suspension of the product

1) prepared according to Example 3093 Part H (8.00 g, 27.7
mmol) in dichloromethane (140 mL) and saturated aqueous
sodium bicarbonate (85 mL) was stirred at room

temperature and treated with di-tert-butyldicarbonate
(6.11 g, 28 mmol). The mixture was stirred at room

15 temperature for 16.5 h, then filtered and the layers
were separated. The aqueous layer was extracted with
additional dichloromethane, and the combined organics
were washed with brine, dried over magnesium sulfate,
and concentrated under vacuum. The resulting viscous

20 o0il was stirred in hexane (ca. 200 mL) overnight. The
resulting solid was collected by filtration, washed with
hexane and dried to provide the title product (7.66 g,
78%) as a white powder: !H NMR (CDCl3) & 7.36 (5H), 5.80
(bd, 1H), 5.12 (s, 2H), 4.84 (b, 1H), 4.41 (b, 1H), 3.77

25 (s, 3H), 3.55 (b, 2H), 1.42 (s, 9H).

J. - = i -2-amino-
propionate., A solution of the product prepared
according to Example 3093 Part I (7.50 g, 21.3 mmol) in
30 ethanol (200 mL) was treated with 10% palladium on
charcoal (0.75 g) and stirred under hydrogen (1
atmosphere) for 8.5 h. The mixture was filtered through
Celite® and the solids were rinsed with additional
ethanol. The filtrate was concentrated to provide the
35 title product (4.65 g, 100%) as a viscous oil: IH NMR
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(CDCly) 8 5.02 (bs, 1H), 3.75 (s, 3H), 3.59
(m, 1H), 3.27 (m, 1H), 1.57 (bs, 2H), 1.44 (s, 9H).

K. - - i i PR - -
dimettvibenzenesulfonviaminolprepionate, A solution of
the product prepared according to Example 3093 Part J
(6.24 g, 24.5 mmol), and diisoprcpylamine (6.34 g, 49
mmol) in dichloromethane (25 mL) was cooled on an ice
bath. A solution of 2,6-dimethylbenzenesulfonyl
chloride (prepared according to Wagenaar and Engberts,
J. Royal Neth. Chem. Soc. 1982, 1Q1(5), S91-94; 5.01 g,
24.5 mmol) in dichloromethane (75 mL) was added over 15
min. The ice bath was removed and the mixture was
stirred at room temperature for 18 h. Additional
dichloromethane was added and the solution was washed
with water. The organic phase was dried over anhydrous
magnesium sulfate, filtered and concentrated under
vacuum. The residue was purified by flash
chromatography (hexanes:ethyl acetate, step gradient
rom 80:20 to 60:40) to provide the title product (7.25
g, 76%) as a colorless gum: !H NMR (CDCl3) & 7.29 (t,
1H), 7.14 (4, 2H), 5.78 (bd, 1H), 4.89 (bt, 1lH), 3.92
(m, 1H), 3.55 (s, 3H), 3.47 (m, 2H), 2.68 (s, 6H), 1.42
(s, SH).

L. Methvl 3-amino-2-(8)-(2.6-dimethvlbenzenesulfonyl-
amino)propionate (+)-camphorsulfonate. The product
prepared according to Example 3093, Part K (7.25 g, 18.8
mmol) was dissolved in HCl/dioxane (4.0 M; 50 mL) and
the solution was stirred at room temperature for 18 h.

The mixture was concentrated under vacuum to yield a
hygroscopic solid (6.63 g) which was dissolved in
tetrahydrofuran and treated with triethylamine (1.0
equiv.). The resulting solid was removed by filtratioen,
and the filtrate was treated with (+)-camphorsulfonic
acid (1.0 equiv.). The mixture was stirred at room
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temperature for 15 min, and the resulting solid was
collected by filtraticn, rinsed with tetrahydrofuran,
and dried to provide the title product (6.63 g, 68%) as
a white solid: !H NMR (DMSO-dg) & 8.30 (bs, 1H), 7.94

(bs, 3H), 7.33 (t, 1H), 7.19 (4, 2H), 4.09 (bt, 1H),

.22 (s, 3H), 3.10 (dd, 1H), 2.93 (dd, 1H), 2.83 (d,
1H), 2.64 (v, 1H), 2.56 (s, 6H), 2.34 (4, 1H), 2.20 (dm,
1H), 1.90 (m, 2H), 1.80 (d, 1H), 1.24 (d4d, 2H), 1.01 (s,

3H), 0.70 (s, 3H).

M. Methyl 3-Tl1-methyl-3-13-(N-(l-triphenvimethvl-
imidazeol-2-viaminoipropyllindazol-S-vlcarbonvlaminol -

2/8)-(2.6-dimethvlbenzenesy fonviamino)propionate, A

mixture of the product prepared according to Example

3093 Part G (1.43 g, 2.57 mmol), agueous sodium
hydroxide (1.0 M; 13 mL, 13 mmol) and ethanol (32 mL)
was heated at reflux. After 80 min, the mixture was
cooled to room temperature and aqueous hydrochloric acid
(1.0 M; 13 mL, 13 mmol) was added. The mixture was
concentrated under vacuum and dried. A portion of this
material (which contains sodium chloride; 77 mg, 92
pmol) was combined with the product prepared according
to Example 3093 Part L (52 mg, 101 umol), l-hydroxy-
benzotriazole hydrate (13 mg, 92 umol), and triethyl-
amine (25 uL, 184 pumol) in N,N-dimethylformamide (5 mbL)
and treated with dicyclohexylcarbodiimide (19 mg, 92
umol). The mixture was stirred at room temperature for
2.5 days, then was concentrated under vacuum. The
residue was partially purified by flash chromatography
(dichloromethane:methanol $5:5) to provide the title
product (75 mg, 100%) which was impure but was used
directly in the subsequent reaction.

N ~[1- -3-f3-{N- -2 -
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the procedure of Example 1050e Partc M, the product
prepared according o Example 3083 Part M (75 mg, 92
umol) was converted to the title product as a white
powder (after lyophilization): !H NMR (MeOH-d4) & 7.90
{s, 1H), 7.76 (4, 1H), 7.47 (4, 1H), 7.09 (m, 1lH), 7.01
(m, 2H), 6.81 (s, 2H), 4.16 (m, 1H), 4.04 (s, 3H), 3.78
(dd, 1H), 3.52 (dd, 1H), 3.34 (t, 2H), 3.09 (t, 2H),
2.62 (s, 6H), 2.14 (m, 2H); High resolution mass

spectrum {(FAB) calculated (M+H*) 554.2186, found
554.2184.

Example 3142

3-M1-Methvl-3-[3- (N-pvyridin-2-viaminoloropvyllindazol-6-

- - -rvi -

. . 3 trifl

A. l1-Methyl-3-[3-[N-pyridin-2-viaminoipropyll-6-
methoxvcarbonvlindazole, A solution of the product
prepared according to Example 3093 Part F (201 mg, 816
umol) and 2-aminopyridine (154 mg, 1.63 mmol) in
dichlorocethane (4 mL) was stirred at room temperature
and treated with sodium triacetoxyborohydride (346 mg,
1.63 mmol). After 16.5 h, the mixture was diluted with
water (ca. 5 mL) and saturated agueous sodium
bicarbonate (ca. 2 mL) and stirred for 15 min. The
mixture was extracted three times with dichloromethane,
and the combined organic phases were dried over

anhydrous magnesium sulfate, filtered and concentrated
under vacuum. The residue was purified by flash
chromatography (dichloromethane:isopropanol 95:5) to
provide the title product (214 mg, 81%) as a white
solid: mp 101-104 °C; !H NMR (CDCl3) & 8.13 (s, 1H),
8.07 (d, 1H), 7.76 (4, 1H), 7.67 (d, 1H), 7.39 (t, 1lH),
6.56 (dd, 1H), 6.36 (d, 1H), 4.65 (bt, 1lH), 4.08 (s,
3H), 3.98 (s, 3H), 3.38 (g, 2H), 3.10 (t, 3H), 2.16 (m,
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2H); High resoluticn mass spectrum (NH3-CI) calcuiarced
(M+H*) 325.1665, found 325.1653.

B. fert-Butvyl 3-{l-methyl-3-[3-(N-pyridin-2-vliamino)-
propvlilindazol-6-ylcarbonviaminol-2(8)-(2,4,5-trimethyl-
Lenzenesulfonvlaminoprepionate. Using the procedures
of Example 1326b Parts E and F, the product prepared
according to Example 3142 Part A (59 mg, 182 umol) was

converted to the title product (108 mg, 93%) as a
colorless glass: 'H NMR (CDCl;) & 8.08 (d, 1H), 7.55 (s,

1), 7.70 (d, 1H), 7.46 (4, 1H), 7.40 (m, 1H), 6.94 (s,
2H)., 6.92 (m, 1H), 6.56 (m, 1H), 6.37 (4, 1H), 5.79 (d,
1H), 4.67 (m, 1H), 4.08 (s, 3H), 3.95 (m, 1H), 3.83 (m,
1H), 3.61 (m, 1lH), 3.38 (g, 2H), 3.10 (t, 2H), 2.66 (s,
6H), 2.27 (s, 3H), 2.16 (m, 2H), 1.32 (s, 9H); High

resolution mass spectrum (FAB) calculated (M+H*)
635.3016, found 635.3028.

C. -1~ ~3-1~- (N~ -) - -

sulfonvlaminolpropionic acid trifluoroacetate, Using
the procedure of Example 1129 Part H, the procduct
prepared according to Example 3142 Part B (100 mg, 158
umol) was converted to the title product (84 mg, 77%) as
a white powder: !H NMR (DMSO-dg) & 8.52 (m, 2H), 8.08
(d, 1H), 7.85 (s, 1H), 7.90 (4, 1H), 7.82 (t, 1H), 7.77
(d, 1H), 7.46 (4, 1H), 6.97 (d, 1H), 6.79 (s+m, 3H),
4.05 (m, 1H), 4.01 (s, 3H), 3.59 (m, 2H), 3.39 (m, 2H),
3.03 (t, 2H), 2.52 (s, 6H), 2.07 (m, 2H), 2.00 (s, 3H);
High resolution mass spectrum (FAB) calculated (M+H*)
579.2390, found 579.2400.
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J-fl-Benzvl-3-73- (N-pyridin-2-viamino'propyllindazcl-5-
vicarbonvlaminoi-2(S)-(2.4.6~-trimethvlibenzenesul fonyvl -

AL -(3.3-Dj e~ . ]

Using the procedure of Example 3093 Part D, the product
prepared according to Example 3093 Part B (2.55 g, 10
mmol) was converted to the title product (1.49 g, 49%)
as a brown gum: H NMR (CDCliy) & 8.28 (s, 1H), 7.90 (4,
iH), 7.85 (4, 1H), 5.61 (s, 1H), 3.98 (s, 3H), 3.88 (m,
2H), 3.75 (m, 2H), 1.31 (t, 6H); Mass spectrum (NH3-CI)
m/z 257 (100%, (M+H-EtCH)™*).

B. - -Dj -6~

Using the procedure of Example 3093 Part E, the product
prepared according to Example 3339 Part A (263 mg, 870
umol) was converted to the title product (106 mg, 40%)
as an orange oil, which contained a contaminant but was
used directly in the subsequent reaction: IH NMR (CDClj3)
5 8.20 (s, 1H), 7.81 (d, 1H), 7.76 (4, 1H), 4.60 (¢,

1H), 3.96 (s, 3H), 3.68 (m, 2H), 3.51 (m, 2H), 3.09 (m,

2H), 2.17 (m, 2H), 1.22 (t, 6H); High resolution mass
spectrum (NH3-CI) calculated (M+H*) 307.1658, found

307.1636.

C. 1l-Benzvl-3-(3.3-diethoxypropvl)-6-methoxycarbonyl-
indazole. A solution of the product prepared according

to Example 3339 Part B (230 mg, 750 umol) and benzyl
chloride (95 uL, 826 pumol) in dry N,N-dimethylformamide
(4 mL) was stirred on an ice bath and treated with
sodium hydride (60% in mineral oil; 36 mg, 900 pmol).
The mixture was stirred 10 min, then was allowed to warm
to room temperature and stirred for 23 h. The mixture
was diluted with water and extracted three times with
ethyl acetate. The combined organic phases were washed
twice with water, then dried over magnesium sulfate,
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filtered and concentratad under vacuum. The residue was
purified by flash chromatograpny (hexanes:ethyl acetate
85:15) to provide the title precduct (152 mg, 51%) as an
0il, which was impure but was used directly in the
subsequent reaction: IH NMR (CDCl3) & 8.08 (s, 1H), 7.75
‘m, 2H), 7.25 (m, 3H), 7.17 (m, 2H), 5.59 (s, 2H), 4.56
(t, 1H), 3.94 (s, 3H), 3.67 (m, 2H), 3.50 (m, 2H), 3.08

(m, 2H), 2.2-2.05 (m, 2H), 1.22 (t, 6H); Mass spectrum
(NH3-CI) m/z 387.5 (10%, M+H*), 351 (100%, (M+H-EtCH)*+).

D. Jl=Benzvl-3-(3-oxopropvl)-f-methoxvcarbonviindazale

Using the procedure of Example 3093 Part F, the product
of Example 3339 Part C (115 mg, 567 umol) was converted
to the title product (110 mg, 60%) as an oil which
solidified on standing: H NMR (CDCl3) & 9.91 (s, 1H),
8.08 (s, 1H), 7.78 (d, 1H), 7.72 (d, 1lH), 7.27 (m, 3H),
7.16 (m, 2H), 5.57 (s, 2H), 3.93 (s, 3H), 3.33 (t, 2H),
3.05 (t, 2H); Mass spectrum (ESI) m/z 323.4 (24%,
M+H*) .

E. l-Benzyl-3-[3-(N-pvridin-2-viaminolpropyll-©6-
methoxycarbonvlindazole, Using the procedure of Example
3142 Part A, the product prepared according to Example
3339 Part D (91 mg, 282 umol) was converted to the title
product (90 mg, 80%) as a viscous o0il which solidified
on standing. This material contained a contaminant but
was used directly in the subsequent reaction: lH NMR
(CDCl3) & 8.08 (m, 2H), 7.77 (d, 1H), 7.70 (4, 1H), 7.36
(m, 1H), 7.3-7.2 (m, 3H), 7.17 (m, 2H), 6.54 (dd, 1H),
6.30 (4, 1H), 5.60 (s, 2H), 4.65 (bt, 1H), 3.93 (s, 3H),.
3.37 (q, 2H), 3.13 (t, 2H), 2.16 (m, 2H); High
resolution mass spectrum (FAB) calculated (M+H')
401.1978, found 401.1982.

F. trert-Butvl 3-[1-benzvl-3-[3-(N-pyridin-2-viamino)-
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benzenesulfonvi)aminopropionate. Using the procedure of
Example 1326b Parts E and 7, the product prepared
according to Example 3339 Part E (81 mg, 202 umol) was
converted to the title product (162 mg, >100%) as a
colorless glass which contained a contaminant but was
used directly in the subsequent reaction: !H NMR (CDClj)
5 8.07 (m, 1H), 7.94 (s, 1H), 7.71 (4, 1H), 7.47 (4,

1H), 7.38 (m, 1H), 7.26 (m, SH), 6.92 (s+bm, 3H), 6.55
m, 1H), 6.33 (4, 1H), 5.81 (d, 1H), 5.59 (s, 2H), 4.65
bt, 14), 3.94 (m, 1H), 3.81 (m, 1lH), 3.56 (m, 1H), 3.38
g, 2H), 3.13 (t, 2H), 2.63 (s, 6H), 2.26 (s, 3H), 2.17
m, 2H), 1.29 (s, 9H); High resolution mass spectrum
FAB) calculated (M+H*) 711.3329, found 711.3341.

G. 3-(1-Benzyl-3-13-(N-pvridin-2-viamino)lpropyll-
indazol-f-vicarbonvlaminol-2(s)-(2.4.6-trimethvl-
Using the procedure of Example 1129 Part H, the product
prepared according to Example 3339 Part F (136 mg, 191
umol) was converted to the title product (110 mg, 75%)
as a white powder: 'H NMR (DMSO-dg¢) & 8.49 (t, 1H), 8.07
(d, 1H), 8.05 (s, 1H), 7.92 (4, 1H), 7.81 (d, 1H), 7.72
(m, 1H), 7.45 (d, 1H), 7.35-7.20 (m, SH), 6.88 (d, 1lH),
6.73 (s+m, 3H), 5.62 (s, 2H), 4.05 (m, 1H), 3.58 (m,
14), 3.5-3.3 (m, 3H), 3.05 (t, 2H), 2.52 (s, 6H), 2.07
(m, 2H), 1.95 (s, 3H); High resolution mass spectrum
(FAB) calculated (M+H*) 655.2703, found 655.2701.

Using the methods described above and modifications
thereof known to one skilled in the art of organic
synthesis, the following additional examples in Tables
1-8 can be prepared.
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The compounds of Formula Ia, Ib or Ic of the
present invention possess activity as antagonists of
integrins such as, for example, the af3 or vitronectin
recepter, afs ¢r asPy, and as such have utility in the
creatment and diagrnosis of cell adhesiocon, angiogenic
disorders, inflammation, bone degradation, cancer
metastases, diabetic retinopathy, thrombosis,
restenosis, macular degeneration, and other conditions
mediated by cell adhesion and/or cell migration and/or
angiogenesis. The integrin antagonist activity of the
compounds of the present invention is demonstrated using
assays which measure the binding of a specific integrin
to a native ligand, for example, using the ELISA assay
described below for the binding of vitronectin to the
ayfi3 receptor.

The compounds of the present invention possess
selectivity for the ayf3 receptor relative to the
GPIIb/IIIa receptor as demonstrated by their reduced
activity in standard assays of platelet aggregation,
such as the platelet aggregation assay described below.

One of the major roles of integrins in vivo is to
mediate cellular interactions with adjacent cells. Cell
based adhesion assays can be used to mimic these
interactions in vitro. A cell based assay 1s more
representative of the in vivo situation than an ELISA
since the receptor is maintained in membranes in the
native state. The compounds of the present invention
have activity in cell-based assays of adhesion, for
example as demonstrated in using the cell adhesion
assays described beiow.

The compounds of Formula Ia, Ib or Ic of the
present invention may be useful for the treatment or
prevention of other diseases which involve cell adhesion
processes, including, but not limited to, osteoporosis,
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rheumatoid arthritis, autcimmune disorders, bone
degradation, rheumatoid arthritis, asthma, allergies,
adult respiratory distress syndrome, graft versus host
disease, organ transplantation, septic shock, psoriasis,
eczema, contact dermatitis, osteoarthritis,
atherosclerosis, metastasis, wound healing, inflammatory
bowel disease and other angiogenic disorders.

The compounds of Formula Ia, Ib or Ic have the
ability to suppress/inhibit angiogenesis in vivo, for
example, as demonstrated using animal models of ocular
neovascularization.

The compounds provided by this invention are also
useful as standards and reagents in determining the
ability of a potential pharmaceutical to inhibit
integrin-ligand binding. These may be provided in a

commercial kit comprising a compound of this invention.

As used herein "ug" denotes microgram, “mg" denotes
milligram, "g" denotes gram, "pL" denotes microliter,
"mL" denotes milliliter, "L" denotes liter, "nM" denotes
nanomolar, "HM" denotes micromolar, "mM" denotes
millimolar, "M" denotes molar and "nm" denotes
nanometer. "Sigma" stands for the Sigma-Aldrich Corp.
of St. Louis, MO.

The utility of the compounds of the present
invention may be assessed by testing in one or more of
the following assays as described in detail below:
Purified ayf3 (human placenta) - Vitronectin ELISA,
ayfi-Vitronectin Binding Assay, Human Aortic Smooth
Muscle Cell Migration Assay, In Vivo Angiogenesis Model,
Pig Restenosis Model, Mouse Retinopathy Model. A
compound of the present invention is considered to be
active if it has an ICsg or K;i value of less than about
10 uM for the inhibition of avB3-Vitronectin Binding
Assay, with compounds preferably having K; values of
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less than about 9.1 uM. Tested compounds of the present
invention are active in the aopi-Vitronectin Bindin

Assay.
31!*‘Fiad gllﬁ}. (buman Q'Iacenrlal - t!]'r-anECrin ELISA

The a.f3 receptor was isolated from human placental
extracts prepared using octylglucoside. The extracts
were passed over an affinity column composed of anti-a.f;
monoclonal antibody (LM609) bound to Affigel. The
column was subsequently washed extensively at pH 7 and
oH 4.5 followed by elution at pH 3. The resulting
sample was concentrated by wheat germ agglutinin
chromatography to provide two bands by SDS gel
electrophoresis which were confirmed as af3 by western
blotting.

Affinity purified protein was diluted at different
levels and plated to 96 well plates. ELISA was performed
using fixed concentration of biotinylated vitronectin
(approximately 80 nM/well). This receptor preparation
contains the ayf3 with no detectable levels of afis
according to the gel and according to effects of
blocking antibodies for the af3 or aufs integrins in the
ELISA.

A submaximal concentration of biotinylated
vitronectin was selected based on a concentration
response curve with fixed receptor concentration and
variable concentrations of biotinylated vitronectin.

ayfia-Vitronectin Binding Assay

The purified receptor is diluted with coating
buffer (20 mM Tris HC1l, 150 mM NaCl, 2.0 mM CaClz, 1.0 mM
MgCl,-6H0, 1.0 mM MnCl;-4H0) and coated (100 uL/well)
on Costar (3590) high capacity binding plates overnight
at 4°C. The coating solution is discarded and the
plates washed once with blocking/binding buffer (B/B
puffer, 50 mM Tris HCl, 100 mM NaCl, 2.0 mM CaClp 1.0 mM
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MgCl;-6H20,1.0 mM MnCl,-4H,C). Receptor is then blocked
(200 uL/well) with 3.5% BSA in B/B buffer for 2 hours ar
room temperature. After washing orice with 1.0% BSA 1in
B/B buffer, biotinylated vitronectin (100 pL) and either
inhibicor (11 UL) or B/B buffer w/1.0% BSA (11 pL)is
added to each well. The plates are incubated 2 hours at
room temperature. The plates are washed twice with B/B
buffer and incukated 1 hour at room temperature with
anti-biotin alkaline phosphatase (100 uL/well) in B/B
buffer containing 1.0% BSA. The plates are washed twice
with B/B buffer and alkaline phosphatase substrate (100
puL) is added. Color is developed at room temperature.
Color development is stopped by addition of 2N NaOH (25
pL/well) and absorbance 1s read at 405 nm. The ICsq 1is
the concentration of test substance needed to block 50%
of the vitronectin binding to the receptor.

Integrin Cell-Based Adhesion Assays

In the adhesion assays, a 96 well plate was coated
with the ligand (i.e., fibrinogen) and incubated
overnight at 4° C. The following day., the cells were
harvested, washed and loaded with a fluorescent dye.
Test compounds and cells were added together and then
were immediately added to the coated plate. After
incubation, loose cells are removed from the plate, and
the plate (with adherent cells) is counted on a
fluorometer. The ability of test compounds to inhibit
cell adhesion by 50% is given by the ICso value and
represents a measure of potency of inhibition of
integrin mediated binding. Compounds were tested for
their ability to block cell adhesion using assays
specific for af3, ayPs and asf; integrin interactions.

Platelet Aggregation Assay
Venous blood was obtained from anesthetized mongrel
dogs or from healthy human donors who were drug- and
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aspirin-free for at least two weeks prior to blood
collection. Blood was collected into citrated Vacutainer
tubes. The blood was centrifuged for 15 minutes at 150
X g (850 RPM in a Sorvall RT6000 Tabletop Centrifuge
with H-1000 B rotor) at room temperature, and platelet-
rich plasma (PRP) was removed. The remaining blood was
centrifuged for 15 minutes at 1500 x g (26,780 RPM) at
room temperature, and platelet-poor plasma (PPP) was
removed. Samples were assayed on a PAP-4 Platelet
Aggregation Profiler, using PPP as the blank (100%
transmittance). 200 uL of PRP (5x108 platelets/mL) were
added to each micro test tube, and transmittance was set
to 0%. 20 pL of ADP (10 uM) was added to each tube, and
the aggregation profiles were plotted (% transmittance
versus time). Test agent (20 pL) was added at different
concentrations prior to the addition of the platelet
agonist. Results are expressed as % inhibition of
agonist-induced platelet aggregation.

H AQrric S h M le Cell Mi .
A method for assessing ap3-mediated smooth muscle cell
migration and agents which inhibit api-mediated smooth
muscle cell migration is described in Liaw et al., J.
Clin. Invest. (1995) 95: 713-724).

A quantitative method for assessing angiogenesis and
antiangiogenic agents is described in Passaniti et al.,
Laboratory Investigation (1992) 67: 519-528

g F < Model
A method for assessing restenosis and agents which
inhibit restenosis is described in Schwartz et al., J.
Am. College of Cardiology (1992) 19: 267-274.
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A method for assessing retinopathy and agents which
inhibit retinopathy is described in Smith et al.,
Invest. Ophthal. & Visual Science (1994) 35: 101-111.

Dosage and Formulation

The compounds ¢f this invention can be administered
by any means that produces contact of the active agent
with the agent's site of action, the oyf3 integrin, in
the bedy of a mammal. They can be administered by any
conventional means available for use in conjuncticon with
pharmaceuticals, either as individual therapeutic agents
or in a combination of therapeutic agents, such as a
antiplatelet agent such as aspirin, piroxicam, or
ticlopidine which are agonist-specific, or an
anti-coagulant such as warfarin or heparin, or a
rhrombin inhibitor such as a boropeptide, hirudin or
argatroban, or a thrombolytic agent such as tissue
plasminogen activator, anistreplase, urockinase oOr
streptokinase, or combinations thereof. The compounds
of the invention, or compounds of the invention in
combination with other therapeutic agents, can be
administered alone, but generally administered with a
pharmaceutical carrier selected on the basis of the
chosen route of administration and standard
pharmaceutical practice.

The dosage of the novel compounds of this invention
administered will, of course, vary depending upon known
factors, such as the pharmacodynamic characteristics of
the particular agent and its mode and route of
administration; the age, health and weight of the
recipient; the nature and extent of the symptoms; the
kind of concurrent treatment; the frequency of
treatment; and the effect desired. A daily dosage of
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active ingredient can be expected to be about 0.2901 =o
10 milligrams per kilogram of body weight.

Dosage forms (compositions suitable for
administration) contain from about 0.1 milligram to
about 190 milligrams of active ingredient per unit. In
tnese pnarmaceutical compositions the active ingredient
will ordinarily be present in an amount of about 0.5-95%
by weight based on the total weight of the composition.

The active ingredient can be administered orally in
solid dosage forms, such as capsules, tablets, and
powders, or in liquid dosage forms, such as elixirs,
syrups, and suspensions. It can also be administered by
injection, 1in sterile liquid dosage forms.

Gelatin capsules contain the active ingredient and
powdered carriers, such as lactose, starch, cellulose
derivatives, magnesium stearate, stearic acid, and the
like. Similar diluents can be used to make compressed
tablets. Both tablets and capsules can be manufactured
as sustained release products to provide for continuous
release of medication over a period of hours. Compressed
tablets can be sugar coated or film coated to mask any
unpleasant taste and protect the tablet from the
atmosphere, or enteric coated for selective
disintegration in the gastrointestinal tract.

Liquid dosage forms for oral administration can
contain coloring and flavoring to increase patient
acceptance.

In general, water, a suitable o0il, saline, aqueous
dextrose (glucose), and related sugar solutions and
glycols such as propylene glycol or polyethylene glycols
are suitable carriers for parenteral solutions.
Solutions for parenteral administration preferably
contain a water soluble salt of the active ingredient,
suitable stabilizing agents, and if necessary, buffer
substances. Antioxidizing agents such as sodium
bisulfite, sodium sulfite, or ascorbic acid, either
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alone or combined, are suitable stabilizing agents.

Also used are citric acid and its salts and sodium EDTA.
In addition, parenteral solutions can contain
preservatives, such as benzalkonium chloride, methyl- or
oropyl-paraben, and chlorobutanol.

Suitable pharmaceutical carriers are described in
Remington's Pharmaceutical Sciences, Mack Publishing
Company, a standard reference text in this field.

Useful pharmaceutical dosage-forms for
administration of the compounds of this invention can be
illustrated as follows:

Capsules

A large number of unit capsules are prepared by
filling standard two-piece hard gelatin capsules each
with 10 milligrams of powdered active ingredient, 150
milligrams of lactose, 50 milligrams of cellulose, and 6
milligrams magnesium stearate.

Soft Gelatin Capsules

A mixture of active ingredient in a digestable oil
such as soybean oil, cottonseed oil or olive oil is
prepared and injected by means of a positive
displacement pump into gelatin to form soft gelatin
capsules containing 10 milligrams of the active
ingredient. The capsules are washed and dried.

Iablets

A large number of tablets are prepared by
conventional procedures so that the dosage unit was 10
milligrams of active ingredient, 0.2 milligrams of
colloidal silicon dioxide, 5 milligrams of magnesium
stearate, 275 milligrams of microcrystalline cellulose,
11 milligrams of starch and 98.8 milligrams of lactose.
Appropriate coatings may be applied to increase
palatability or delay absorption.
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The combination products of this invention, such as
the novel a,f3 antagonist compounds of this invention in
combination with an anti-coagulant agent such as
warfarin or heparin, or an anti-platelet agent such as
aspirin, piroxicam or ticlopidine, or a thrombin
inhibitor such as a boropeptide, hirudin or argatroban,
or a thrombolytic agent such as tissue plasminogen
activator, anistreplase, urokinase or streptokinase, cr
combinations thereof, can be in any dosage form, such as
those described above, and can also be administered in
various ways, as described above.

In a preferred embodiment, the combination products
of the inventicn are formulated together, in a single
dosage form (that is, combined together in one capsule,
tablet, powder, or liquid, etc.). When the combination
products are not formulated together in a single dosage
form, the a.f3 antagonist compounds of this invention and
the anti-coagulant agent, anti-platelet agent, thrombin
inhibitor, and/or thrombolytic agent may be administered
at the same time (that is, together), or in any order,
for example the compounds of this invention are
administered first, followed by administration of the
anti-coagulant agent, anti-platelet agent, thrombin
inhibitor, and/or thrombolytic agent. When not
administered at the same time, preferably the
administration of the compound of this invention and any
anti-coagulant agent, anti-platelet agent, thrombin
inhibitor, and/or thrombolytic agent occurs less than
about one hour apart, more preferably less than about 30
minutes apart, even more preferably less than about 15
minutes apart, and most preferably less than about 5
minutes apart. Preferably, administration of the
combination products of the invention is oral. The
terms oral agent, oral inhibitor, oral compound, or the
like, as used herein, denote compounds which may be
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orally administered. Although it is preferable that the
ayf3 antagonist compounds of this invention and the
anti-coagulant agent, anti-plateletr agent, thrombin
inhibitor, and/or thrombolytic agent are both
administered in the same fashion (that is, for example,
poth orally), if desired, they may each be administered
in different fashions (that is, for example, one
component of the combination product may be administered
orally, and another component may be administered
intravenously). The dosage of the combination products
of the invention may vary depending upon various factors
such as the pharmaccdynamic characteristics of the
particular agent and its mode and route of
administration, the age, health and weight of the
recipient, the nature and extent of the symptoms, the
kind of concurrent treatment, the frequency of
treatment, and the effect desired, as described above.

As discussed above, where two or more of the
foregoing therapeutic agents are combined or
co-administered with the compounds of this invention,
generally the amount of each component in a typical
daily dosage and typical dosage form may be reduced
relative to the usual dosage of the agent when
administered alone, in view of the additive or
synergistic effect which would be obtained as a result
of addition of further agents in accordance with the
present invention.

Particularly when provided as a single dosage form,
the potential exists for a chemical interaction between
the combined active ingredients (for example, a novel
compound of this invention and an anti-coagulant such as
warfarin or heparin, or a novel compound of this
invention and an anti-platelet agent such as aspirin,
piroxicam or ticlopidine, or a novel compound of this
invention and a thrombin inhibitor such as a
boropeptide, hirudin or argatroban, or a novel compound
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of this invention and a thrombolytic agent such as
tissue plasminogen activator, anistreplase, urokinase or
streptokinase, or combinations thereof). For this
reason, the preferred dosage forms of the ccmbination
croducts of this invention are formulated such that
aithcugh the active ingredients are combined in a single
dosage form, the physical contact between the active
ingredients is minimized (that is, reduced).

In order to minimize contact, one embodiment of
this invention where the product is orally administered
provides for a combination product wherein one active
ingredient is enteric coated. By enteric coating one of
the active ingredients, it is possible not only to
minimize the contact between the combined active
ingredients, but also, it 1i1s possible to control the
release of one of these components in the
gastrointestinal tract such that one of these components
is not released in the stomach but rather is released in
the intestines. Another embodiment of this invention
where oral administration is desired provides for a
combination product wherein one of the active
ingredients is coated with a sustained-release material
which effects a sustained-release throughout the
gastrointestinal tract and also serves to minimize
physical contact between the combined active
ingredients. Furthermore, the sustained-released
component can be additionally enteric ccated such that
the release of this component occurs only in the
intestine. Still another approach would involve the
formulation of a combination product in which the one
component is coated with a sustained and/or enteric
release polymer, and the other component is also coated
with a polymer such as a low viscosity grade of
hydroxypropyl methylcellulose (HPMC) or other
appropriate materials as known in the art, in order to
further separate the active components. The polymer
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coating serves t0 form an additional barrier to
interaction with the other component.

Dosage forms of the combination products of the
present invention wherein one active ingredient is
enteric cocated can be in the form of tablets such that
che enteric coated component and the other active
ingredient are blended together and then compressed into
a tablet or such that the enteric coated component is
compressed into one tablet layer and the other active
ingredient is compressed into an additional layer.
Optionally, in order to further separate the two layers,
one or more placebo layers may be present such that the
placebo layer is between the layers of active
ingredients. In addition, dosage forms of the present
invention can be in the form of capsules wherein one
active ingredient is compressed into a tablet or in the
form of a plurality of microtablets, particles, granules
or non-perils, which are then enteric coated. These
enteric coated microtablets, particles, granules or non-
perils are then placed into a capsule or compressed into
a capsule along with a granulation of the other active
ingredient.

These as well as other ways of minimizing contact
between the components of combination products of the
present invention, whether administered in a single
dosage form or administered in separate forms but at the
same time by the same manner, will be readily apparent
to those skilled in the art, once armed with the present
disclosure.

Pharmaceutical kits useful in, for example, the
inhibition of thrombus formation, the prevention of
blood clots, and/or the treatment of thromboembolic
disorders., which comprise a therapeutically effective
amount of a compound according to the method of the
present invention along with a therapeutically effective
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amount of an anti-coagulant agent such as warfarin or
heparin, or an antiplatelet agent such as aspirin,
piroxicam or ticlopidine, or a thrombin inhibitor such
as a boropeptide, hirudin or argatroban, or a
thrombolytic agent such as tissue plasminogen activator,
anistreplase, urokinase or streptokinase, or
combinations thereof, in one or more sterile containers,
are also within the ambit of the present invention.
Sterilization of the container may be carried out using
conventional sterilization methodology well known to
those skilled in the art. The sterile containers of
materials may comprise separate containers, or one or
more multi-part containers, as exemplified by the
UNIVIAL™ two-part container (available from Abbott Labs,
Chicago, Illinois), as desired. The compounds according
to the method of the invention and the anti-coagulant
agent, anti-platelet agent, thrombin inhibitor,
thrombolytic agent, and/or combinations thereof, may be
separate, or combined into a single dosage form as
described above. Such kits may further include, if
desired, one or more of various conventional
pharmaceutical kit components, such as for example, one
or more pharmaceutically acceptable carriers, additional
vials for mixing the components, etc., as will be
readily apparent to those skilled in the art.
Instructions, either as inserts or as labels, indicating
quantities of the components to be administered,
guidelines for administration, and/or guidelines for
mixing the components, may also be included in the kit.

-199-



PCT/US96/20523

WO 97/23480

(1AtozexosT-v) ZHOZOOHN H H H £ (ZHn) -outure -z~ (ozeprut Z101
(1A1ozetya-g) THOTOOHN H H H £ (THD) -outureTA-Z- Tozeprut 1101
(TA1ozeTya-p) “HOTOOHN H H H € (THD) ~outwe[A-Z- [OZepTWT 0101
(1A1ozPe1y3-2) “HOZODHN H H H £ (ZHD) -outure[A-Z-tozeprut 6001
(1AutptaAd-p) THOZOOHN H H H £ (CHD) -outure[A-Z-1ozZeplur 8001
(1AutrpraAd-¢) IZHOTOOHN H H H € (ZHo) -outure[A-Z-TozZepPIUT L00T
(1AutrptaAd-z) 7HOZODHN H H H £ (ZHD) -outure(K-Z-[ozepTwit 9007
(EHD-1) - PHIDIHOTOOHN H H H £ (ZHo) -outuwre{A-z-1ozZepTUT 50071
(EHO-¢) - YHIDTHOTOOHN H H H € (2HD) -outure{ A-Z-JozepTUl 00T
(€HD-2) -VHIDTHD ODHN H H H £ (ZHD) -outureA-Z-ozeprut €001
yd CHOZ0DHN H H H € (ZHD) -outureA-Z- [ozepTWY zZoot
H H H H € (ZHD) -outwreTA-Z-1OozZepTUT 1001
SH 1 vid grd ord 8 "ON
-~
nd
)
ad b z\
\
T s19eL

-200-



PCT/US96/20523

WO 97/23480

ng-UOJHN
1Axeyo124A0-00HN

(1 Axayo1242) THOOOHN
(1Aua2143-27) ZHOOJHN
(1ozexosT-1) THOOOHN
(1A1ozetya-5) ZHOODHN
(TA1ozPeTYy3-¥) “HOODHN
(1A1ozetya-z) ZHOODHN
(1AutpraAid-p) “HOOOHN
(1Autptakd-¢) "HOODHN
(TAutpraAd-z) THOOIHN
YdHO=HDOOHN

Yd ZHOTHOODHN
(EHD-v) - PHIOTHDOOOHN
(EHD-€) -VHIDTHO0DHN
(EHD-2) ~PHID"HDOOIHN
4d 7HO0DHN

UJOOHN

ng-3Z0DHN

ng- 1ZODHN

ng-uZOOHN
(1A102zeX0S1-G) "HITODHN
(TAuaty3-2) "HOZOOHN

I © & T T X X XX X L T XX @I I T T I XT & @ T = =

I T X XX T m»m X L X &=-n T X T T L T T XX & X T T =

r & XX X &m x©x x & X & X X T X X I &n =» X x = T =

£ (ZyD) ~outure1A-7Z-[ozepruy
€ (ZHD) -outure(A-Z-TozepTut
€ (ZHD) -ouTure{A-Z-1oZRpPTWT
€ (THD) -outure T X-Z-1ozeptuiy
€ (THD) -outweX-z-TozepTUT
€(ZHD) -outureA-z-Tozeptur
€ (ZHD) -outuwreA-z-1ozepTUt
€ (ZHD) -outwe1A-Z-TOoZRpPTUT
€ (ZYo) -outure1A-z-rozepruy
€ (CHO) -outweA-Z-[0ZepTUT
€ (THD) -outare1A-Z-1ozepTUY
€(Zyo) -outweA-z-1ozepTUY
€ (THO) -outureA-Z-1oZepIUT
€ (ZHD) -outwretA-Z-T0ZRpPTUT
€(7HD) -outarerA-g-[ozeprurt
€ (ZHD) -outwre1A-Z2-10zeptur
€(ZHD) -outweTA-Z-[ozeptuy
€ (ZHO) ~outure14-z-1ozeprwr
€(ZHD) -outwe1A-7-10ZepTUT
€(CHO) -~outure1A-z-[ozepTUT
€ (ZHD) ~outure[A-7Z-[ozepTuy
€(ZHo) -outureyA-z-1ozepTUY
€ (THD) -ouTweA-Z-[0ZepPTUT

0€0T
q6c01
v6Cot
6201
8201
Lzot
3201
S20T1
vZot
€20t
czTot
qteot
eyzot
1201
020t
6101
8T0T
eLI0T
LT10T
9101
ST0T
P10T
€10t

-201-



PCT/US96/20523

WO 97/23480

(1g-7) - YHID7OSHN
[TAtozexosT { TAYlawIp

-G '€) -7 ] COSHN
(1A1ozexosT-¥) COSHN

{1AtozeTyl (oUuture
-Z-1Ayarau-¢)-5)-COSHN
(1A10zeTya-¢£)”OSHN
(14A10-2z®1Yya-2Z) COSHN

[ TAuaTy3l (ox0TY2 TP
-6'Z)-£1-COSHN

(1Auatyi-z) COSHN

(T Ap1xAd-%) ZOSHN

(1Ap11Ad-¢) "OSHN

(1Ap1aAd-Z) “OSHN

b bSS  E(EHD-9'p’7) -THIDTOSHN
b ovs Z(EHD-9'7) - EHIDTOSHN
(EHD-v) -VHID OSHN

(EHD-£) ~VHIDTOSHN

(EHO-7) -YHID OSHN

€° 215 Ud "OSHN
Ud CTHOHNOOHN

YdHNODHN

ng-300HN

=<

r T L ¥ &L ™ T X T™T X - X* T =

T & = T X T X = & W™ r X = X

=

T T T X X X T T & - =& & X T

£ (ZHo) -outure [ A-Z-1ozepTUl

€ (ZHo) -outwreA-Z-1ozeprut

£ (ZHD) -cuTwe(A-Z-1O0ZRpPTUT

£ (ZHD) -outure1A-z-10ZPpTUT
£ (Zyo) -outwe1X-Z-1ozZRpPTUY

€ (ZHD) -outwe|A-Z-10ZepTUT

€ (ZHD) -outwe [A-Z-[0ozZepTUL
€ (THD) ~outuwre1A-Z-(ozepTUt
€ (THD) -outweA-Z-T0ZRpPTUT
€ (CHD) -outwreA-z-1oZepTUY
€ (THD) -outwreA-Z-10ZRPTUY
€ (THD) -outuwre1A-Z-[oZepPTUT
€ (THD) -outureA-Z-10zZepTUT
€ (THo) -outwe1A-z-fozepIur
€ (THD) -outuwre1A-z-ozeprurt
€ (THO) -outwre[A-Z-TozRPTUT
£ (ZTHo) -outure(A-Z-[ozeprurt
€ (CHD) -outwerA-z-1ozeprut
€ (CTHo) -outwe[A-Z-[ozepTut

£ (ZHD) -outwe[A-Z-(oZepTul

Evol

Zvol
Tvot

e0¥0t
ovort
6€0T1

qgeotl
egeol
8e0Tl
LEOT
9t01
qseot
ese0l
SE0t
veol
£eotl
zeol
qteol
ereol
T1€01

-202-



PCT/US96/20523

WO 97/23480

£°919

v 886
v-Z9S

2°089

TAyjautp-9‘z- (1A102
-exAd-¢)-v-ZHIDZOSHN
1Ayrswtp-9'zZ- (14A102
-ex0-7)-v-ZHIDTOSHN
TAYy3lawtp-9°Z- (TApT1Ad
-€)-v-ZHIDOTOSHN
1Ay3awtp
-9'Z-ud-v-ZH9OCOSHN
(1Atozexkd
-g)-v-PH90%0SHN
(1A{ozexo
-2)-v-PH9DC0OSHN
(1Aptakd
-¥)-v-YHIDZOSHN
(Ud-v) -YHIDZOSHN
(1A4aydeu-1) “OSHN
(1Ay3ydeu-z) CoSHN
(C10-9'2) -tHIDTOSHN
(4-9) -VHIDTOSHN
(d-¢) -VH9D?0SHN
(2-2) -PH9570SHN
(19-¥) - VH9D"OSHN
(1g-¢) -YHIOT0OSHN

T X T ©T X X o°- =T X =X

T &N - I T xXx & =& = X

T T T I X ©X X T X =

€(ZHD) -outureA-Z-TozepTUT

€ (ZHD) -outuret K-z -1OoZPpTWTY

£(ZHo) -outureA-z~10zepTUT

€ (THD) -outweTA-Z- [ozZRpTWT

€(THD) -outure1A-z-1ozeprut

€ (ZHD) -outwreA-z-1ozepTUy

€(THD) -outure1A-Z-1ozZepTUY
€ (ZHD) -outureA-z-1ozeprur
€(ZHD) -outureTA-Z-Jozepruy
€(ZHD) -outure1A-z- [ozepTUY
£(ZHD) ~outweX-z-(ozeprut
€ (CHO) -outweA-Z-1ozZepTUTY
€(ZHD) -outure1A-z- rozepruy
£ (ZHD) -outuwre1A-z-Jozeprut
€ (THO) -ouTweA-Z-1ozepTul

€ (ZHD) -outweA-z-10ZRpPTIUY

Hosot

bosot

30sS01

20501

P0SOT

350501

q0s0T
©0S0T1
0S0T
6v01
egrol
8v01
Lyot
9tot
Svot
vpot

-203-



PCT/US96/20523

WO 97/23480

£°8LS

(ToW-9 '2) - EDIOHNZOSHN
(EHD-p) - VHIOHN7OSHN
{EHD-¢£) - PHIOHNCOSHN
{EHD-2) - VHIOHN"OSHN

YdHNZOSHN
ng-2-?0SHN
ng-1-Z0SHN
ng-u-Z0SHN

UYd -HO=HDI"HD" OSHN

Ud "HO?OSHN
UdHO=HO"OSHN
0101Y2TP-9°'7

- (1AIn3-7)-p-ZHIOZOSHN
TAy3swtp-9°¢
-{1A1n3-¢)-p-TH2DCOSHN
TAyjsutp-9 ‘Z- (1ApTaAd
-p) -v-ZHIDZOSHN
(1AptaAd
-£)-p-CHIDZ0OSHN
(TAan3-¢) -p-ZHIDZOSHN
(1Aan3-2) -v-YH90Z0SHN
OTIOTYDIp

-9'7-Yd-v-CHIOZOSHN

LT O X X X @ &I XX X X =X

n T xz X X ® ;X T T T =

T T T X» =& & X T = T =

€ (ZHD) -outwre[ -2 -TozZepPTUY
€ (ZHo) -outure(A-z-10zepray
€ (ZHD) -outure1A-z-fozepiut
£ (ZHD) -outweTA-Z-1ozPpPTUT
€ (THD) -outureA-Z-ToZRpPTUT
€(THD) -outwre1A-Z-10ZepPTUT
€ (ZHD) -outure(A-z-1ozZRpTUT
€ (THD) -outure1A-2-10ZPPTUWT
€ (ZHO) -outwre1A-Z-TOoZPPTUY
€ (ZHD) -outuwre[A-Z-10ozZPpPTUT
€ (ZHD) -outweA-Z-10ZEPTUT

€ (TH)) -outuref A-z-[ozeprut

€ (ZHD) -outwreA-z-~10ZPpPTUL

€ (ZHo) -ourwreA-z-10zZeprut

€ (ZHD) -outure1A-z-[ozepruy

€ (THD) -outweA-Z-TozepIWT

£ (ZHo) -outure1 K- Z-ozeptur

€ (ZHD) -outure [ A-Z-ozepiut

®0901
0901
6501
8501
LSO1
9501
SS01
?S01
€S0T
Zs01
1501

00S01

uQsot

wosol

10501

30501

(0S0T

10501

-204-



PCT/US96/20523

WO 97/23480

Yd-HO=HOHNZOSHN
(ox0TUYD1P
-9'Z-4d- %) -ZHIDOHNZOSHN
(1Ayasutp
-9°2-4d-p) - THIOHNZOSHN
(ud-v) - V"HIDOHNZOSHN
(1Ayaydeu- 1) HNZOSHN
{1Ayaydeu-z) HNZOSHN
(d-v) - VHIOHN? OSHN
(d-¢€) - VHIOHN?OSHN
{xd-%) - PHIOHNZ OSHN
(1g-¢) - VHIOHNCOSHN
(16-2) - VHIOHN? OSHN
[tATozexos T ( (Ayjautp
-5 '€)-%]“OSHN
(1A10zZeX0ST- ¥ ) HNCOSHN
(1A1ozeTya-p) HNZOSHN
{1A10ZP1Y3-2) HN?OSHN
(TAptaAd-v) HNUOSHN
(1ApTaAd-¢) HNOSHN
(1ApT114d-Z) HNTOSHN
(tan
-9'%'2)-<090HNZOSHN

T I &I x©T T X T I =

X T T X T T =x

LT XN & T X N T X =

r ©T X T ™ T =

r X © X X o x©n =& x =

L X X X X X X

£ (THD) -~outureA-Z-[ozZepTuit

€ (ZHD) -outure K-z - [ozeprwt

€ (THD) -outure(A-Z-[ozeptur
€ (THD) -outure1A-z-1ozeprult
€ (ZHD) ~outure1A-z-(ozepTUT
€(ZHD) -outureA-z-ozepTIIT
€(Zyo) -outure1A-z-1ozeprut
£ (THD) -outweA-Z-(ozeprut
€(ZHD) -ouTureA-z-10zZepTUT
€(ZHD) -outuwre( A-Z-1ozZepTUT
€ (CHD) -outweA-z-10zZepTUT

€ (THD) -outure1A-Z-T10ZepTUT
€ (THO) -ouTwre1A-Z- 10zZepTUT
€(ZHD) ~outuwe(A-Z-1ozeprul
€(CHD) -outurefA-zZ-[ozeprut
€(ZHD) -outure1A-z-TozepTUT
€ (ZHD) -outure(A-Z-[ozeprut
€ (ZHD) -outure1A-Z-10zZepTUT

£ (ZHD) -outwreTA-Z-[ozZepPTIWT

SLOT

oveLot

qrLot
epLot
vLOT
€L01
Lot
TL0T
0L01
6901
8901

L9ot
9901
S901
v901
€901
Z901
1901

q090T

-205-



PCT/US96/20523

WO 97/23480

v 108
€ LBY

S g8y

€ LIS

4d ZHOOOHN

YJODHN

ng-3Z0D0HN

ng- 1ZODHN

ng-uZOOHN

(TAuatya-2) “HOCOOHN
(1A1ozexost-b) CHOCOOHN
(1Atozeryi-s) ZHOZOOHN
(1A1ozerya-p) “HOCOOHN
{1Atozetyl-z) {HOCTOIHN
(1Autpr2Ad-t) ZHOCOOHN
(1Autptakd-¢) “HOTODHN
{1AutptraXkd-z) ZHOTOOHN
(E€HD-¥) - PHID7HOZOOHN
(EHD-€) - PHOD"HOCOOHN
(EHD-2) "YHIDTHOCZOOKN
yd ZHO? 0OHN
ng-3-HN”OSHN

ng- 1-HNZOSHN

ng-u-HN" OSHN
1Ax34o12X5-HNCOSHN
Yd - HO=HO "HOHN’ OSHN

yd  "HOHN? OSHN

IIII::I:IIIIIIII:II::::

IIEIIIIII::I::I::IIII:I

II:III:I::::II:II:::III

€ (TH)) -outureA-z-utpraid
€ (THD) -outweA-z-urpraid
€ (ZHo) -outwre(A-zZ-utpraid
£ (ZHo) -outwretA-z-utptaid
€ (ZHD) -outureTA-z-utprid
€ (ZHD) -outure(X-z-utpTaid
€ (ZHD) -outwe&-Z-utpraid
€ (ZHD) -outweA-z-urpr1id
€ (ZHD) -outwreTA-z-uTptaid
€ (ZyD) -outwre(A-z-urpraid
€ (ZHD) -outue{A-z-utptaAid
€ (ZHD) -outwe(k-z-utpr14id
€ (THD) -outwe(A-z-utpraid
€ (ZHD) -outwreA-Z-urprIid
€ (Z4D) -outure(X-z-utrpr14d
€ (ZHD) -outure(A-z-uTptr1id
€ (Zyd) -outure{A-z-utp1IAd
€ (D) -ourwe(A-z-ozeprut
£ (ZHD) -outweA-z-1ozERpTUT
€ (THD) -outweA-Z-1ozZEpPTWT
€ (THO) -outure(A-z-Tozeprut
£ (THD) -outweA-Z-1ozZepTUT

€ (THD) -outweA-zZ-ozeprut

9601
eGg601
5601
V601l
€601
7601
1601
0601
6801
8801
L801
9801
5801
80T
€801
r4: 1)
1801
0801
6L01
8LOT
eLLot
LLOT
9L01

-206-



PCT/US96/20523

WO 97/23480

2 ezs
S°91S
LARAI]

v eEev
€°L0S

v-18v

£ el1S
b SIS

(EHO-¢) -PHIDTOSHN
(€HD-2) -PHIDZOSHN
YdZ0SHN

Ud CHOHNODHN

YJHNOOHN

ng- 300HN

Ng-UQDHN

1 Axayo1245-0DHN

(1 Axayo[042) ZHDODHN
{TAuaTy1-Z) ZHDODHN
(1ATozexos1-¥%) “HOOOHN
Z (€HD) HOTHOTHOODHN
(1A10Z®1Yy3-5) THDODHN
(1AtozeT1y3-t) ZHOODHN
(TATozeT1Yy3-7) "HOODHN
{tAutptaAd-y) 7THOODHN
{TAutptaAd-¢) THDODHN
(1AutpraAd-7) THOOJHN
YdHD=HDOOHN

Ud CHOTHOOOHN

(€HD-v) ~VHIDTHDODHN
(tHD-£) ~PHID-HDODHN
(EHD-2) - YHIOTHOODHN

T LT X @&» I & M ¥ XT & » T T ™ n »T - X ™ - X I X

T I T X ™ X XX X T - X &L T & T . X X T X T T X

T &n X XTI »® N &I X X XX X ™ XX I &n T X - - T T T =

€(ZHD) -outweA-z-urpr1id
€ (THD) -ouvare1A-z-utpraid
€ (CHD) -outwreA-z-utpriAd
€ (ZHD) -outwre(X-z-utpr1Aid
€(ZHD) ~outureA-z-urpr1id
€ (ZHD) -outweA-z-urpr1id
€ (ZHD) -outure1A-Z-urptaid
€ (THD) -outurerA-z-utpraAd
€ (ZHD) -outure1A-z-utpraid
€ (ZHd) -ourure1A-z-utprIAd
€ (ZHD) -outure(A-z-urpraid
€ (ZHD) -ouruwre1A-z-utpraid
€ (THD) -outwreT4-Z-urpraid
€ (ZHD) -oururerA-z-urpraid
€ (THo) -outure1A-Z-uTptIid
€ (ZHd) -outwerA-Z-urpriid
£ (Zyo) ~ourwrerA-z-utpraid
€ (ZHD) -outwe(A-z-utpraid
€ (Zyd) -outuwreA-z-utrpraid
€ (THO) -outwre{A-Z-utpr1id
€ (ZHD) -outuwre1A-z-urpriid
€ (ZHD) -outwreA-z-utpraid
€(ZHD) -outwreA-z-urpraid

£Ttt
(AR
TTT1
qQoTTtt
AL ARN
(I Rat
6011
q8011
egoll
8011
LO11
9011
SOT1
$OT1
€011
201t
1011
0011
q6601
©6601
6601
8601
L60T

-207-



PCT/US96/20523

WO 97/23480

£ 165 (€12-9'7) -tH2OZ0SHN
(d-v) -VYHID"OSHN

(d-€) -PHID70OSHN

(3-27) -VHIDZOSHN
(ag-v) - VHIDOTOSHN

{xg-¢) -VHIOTOSHN

(1g-2) -VH9D70SHN
[TATozZexOST ( [AYIBWTpP

A4 2] -5'g)-v]-70SHN
{1A1ozexosT-¥) ZOSHN

{1ATozZeTY] (OUTWE

2655  -z-TAy3rsuw-p)-5]-ZOSHN
{T1A10zZeTyI-1) COSHN
{1A1oze1y3-Z) 70SHN
[1Auatyl(0I0TY2TP

1°L6S -5'Z)-£]-COSHN
27625 (1AueTtya-z) ZOSHN
{1ApT14Ad-v) TOSHN
(1AptaAd-¢) 7 OSHN
(TAptaAd-Z)"OSHN

2696 €(ftHD-9'p’'Z) -THIDTOSHN
Z(EHO-9'Z) -EHIOZOSHN

(EHO-v) -PHID OSHN

x = X ® XX T X =

=

X & =™ T - xx =R X

=~ xT T - X =& & X

=]

T X T T T T X X

- r & - = - T =

=

ZT & - T X T =® =

£ (ZHD) -outuwreA-z-urptxid
€ (ZYo) -outuretA-z-urpriid
€ (ZH)) ~outweTA-z-urpraid
£ (ZHo) -outwretA-z-urptraid
€ (ZHD) -outwre1A-Z-utpTIAd
€ (ZHD) -outwreA-z-utp114id
€ (Zyo) -outuwre(A-z-urpraid

£ (ZH)) -outweTA-z-urptraid
€ (ZHD) -outweTA-z-urpraid

€ (ZHo) -outwreTA-z-urpraid
£ (ZHD) -outuwreA-z-urpraAd
£ (ZHD) -outweyA-z-urpriid

€ (THD) -outwreA-z-utpraid
€ (ZHD) -outwreA-Z-uTpTIAd
€ (ZHD) ~outureA-Z-urptaid
£ (THD) -outwreA-z-uTpTaAd
€(Zyo) -outweA-z-utptaid
£ (ZHD) -outwreA-z-utpraid
€(ZHD) -outureTA-z-utptaAd
€ (2yo) -outwre1A-z-uTp1IAd

eLzit
Leit
9211
YA
| ZARS
[ XAN)
(440

AN
octy

eelTl
6111
8Tt

qLitt
eLITl
LTt
9Ttll
STITT
aqritl
epllt
| AR

-208-



PCT/US96/20523

WO 97/23480

(1Ap11Ad
-€)-v-THIOTOSHN
(1XAan3-¢) -p-THIDTOSHN
(1A1n3-2)-p-PHIDZOSHN
ol1o1Yatp
-9'Z-4d-v-ZHIOCOSHN
1AYy38wIp-9 ‘' Z- (14102
-e1Ad-¢) -v-CHIDZOSHN
1Ayasutp-9°zZ-(1AT102
-exo-7)-t-CHIDTOSHN
1Ay3autp-9°Z- (TAPT1Ad
-£)-v-CHIDOCTOSHN
TAyjsutp

-9 '2-4d-p-ZHIDCOSHN
(1A1ozeaid
-£)-v-VHIOZOSHN
(1A1ozexo
~-7)-v-VH9D3Z0SHN
{1Aptraid

-p)-p-YHIOTOSHN

v 665 {(4d-v) -PHIDCOSHN
2 ELS {1Ayaydeu- 1) "OSHN
bELS (1Ayauydeu-7) TOSHN

T & T =

X x©x - =T

- - & =

€ (ZHD) -outure1A-z-utpt1id

€ (THD) -outure{A-z-utTpt14d

€ (ZHD) -outureTA-z-utptxAd

€ (THD) -outuwreTA-Z-uTpTIAd

€ (THD) -outuretA-z-urpraAd

€(ZHD) -outure1 A-Z-utpraid

€ (ZHD) -ourure[A-Z-utprIid

€ (ZHD) -outure(A-z-utptraAd

€ (ZHD) -outweTA-Z-urptaid

€ (ZHo) -outure A-z-utpraid

€ (ZHD) -outureTA-z-utpr1id

€ (THD) -outweA-z-utpraAd

€ (THD) -outweA-z-urpT1Ad
€ (ZHD) -outure [ A-z-utptaid

16211

A6C11

Cez11

TeZll

6211

bezit

I TAN!

26CT1

pPeZtl

26¢11

qecil

e6Cll

611
8zZ1tl

-209-



PCT/US96/20523

WO 97/23480

£°08s

€ €05

brLES

(1A1oze1y3-Z) HNZOSHN
(1ApTaAd-p)HN”OSHN
(1AptraAd-¢) HNCOSHN
(1ApT1Ad-2) HN7OSHN

{(Ean

-9'p'Z) -CO9DHNZOSHN

(Cop-9 '2) - €£09DHNZOSHN

(€HD-¥) - PHIDOHNTOSHN

(EHD-£) - VHIDHNTOSHN

(€HD-Z) - PHIOHN? OSHN

YdHNZOSHN
ng-2-70SHN
ng-1-"0SHN
ng-u-Z0SHN

Yd-HDO=HO"HD- "OSHN

4d "HO”OSHN

Yd -HO=HO"OSHN
oI0TYLTP-9°¢
-(1A1n3-2) -p-ZHIOC0SHN
TAyjsutp-9°2
-{1Aan3-¢) -v-ZHIDOCOSHN
1Ayrawtp-9°z- (TApraAd

-p)-bv-CH9DC0SHN

T ® T =

T X T T T =™ T XX & T X T

xT X T =

T I & X & T T X T x| = =

£ T x T

n &n & & T & XX X & X I =

€ (ZHD) -outure1A-z-utpraid
£ (2ZHD) ~outwetX-z-urptriid
€ (ZHO) -outweTA-z-utpraid
€ (ZHD) -outweyk-z-urpraid

€ (ZHD) -outweA-zZ-urpriid
€ (ZHD) -outureXA-z-utpraid
€ (ZHD) -outureA-z-urpraid
€ (ZHD) -outwre{A-z-utprIAd
€ (ZHD) -outweA-z-urpraid
£ (ZHD) -outweTA-zZ-urpraid
€ (ZHD) -outuretA-z-utpriid
€ (ZHD) -outureA-Z-uTpriAd
€ (ZHD) -outureA-z-urpriid
€ (ZHD) -outureA-Z-utpraid
€ (ZHO) -outweX-z-urpraid
€ (ZHD) -outure(A-z-urptraid

€ (ZHD) -outureA-z-utprIid

€ (ZHD) -outweTA-z-urpraid

£ (Zy)) -outare[ K- z-utprakd

12 AR
Zrit
IvIit
orty

qeell
PRETT
6€ETT
BETY
LETT
9eT1l
SETT
PETT
€ETT
(ARG
TETT
0ETT

o6Z11

ugZll

wezZIl

-210-



PCT/US96/20523

WO 97/23480

v'81S

|- 4 41

v 7SS

ng-3-HN?OSHN

ng- T-HN”OSHN
ng-u-HN"OSHN

1 Axayo 1245 -HNZOSHN
UYd-HI=HD"HOHN?OSHN

Yd “HOHNCOSHN

Ud - HO=HOHNZOSHN
(oxotyo1p
-9'Z2-Ud-p)-ZHIDHNCZOSHN
(T1Ay3aurtp

-9'2-Ud-v) -THIOHNCOSHN
(4d-v) -PHIDOHNTOSHN

(T Ayaydeu-1 (HN-OSHN
{1Ay3aydeu-z) HNOSHN
(d-v) -VHIDHNTOSHN
(d-¢) - VHIOHN" OSHN
(1d-9) - VHIDHN OSHN
(19-¢) -VHIOHN OSHN
(18-2) - YHIOHNCOSHN
(1ATozexosT | [AYyl1autp
-5'¢)-p]-“0OSHN
(1A1ozexos1-§) HN7OSHN

(1A10zeTY3-%) -HN OSHN

x X X T T =X =

L I T T X X I X x

=

o I T X T I X

r X NI X XX & X @ x

x

LT - X X =& = =

oo - - - - - - - X

=

€ (CHO) -outuwreA-z-utpraid
€ (CHD) -outure1A-z-utpr1Ad
€(ZHD) -outureyA-z-urptaid
£ (THD) -outweA-z-utpraid
€ (THD) -outwreTA-z-utpr14Ad
£ (ZHD) -outweA-z-urpraid
€ (THD) -outure1A-z-urptraid

€ (ZHD) -outweA-z-urpraid

€(ZHD) -outwe1A-z-urpri1Ad
€(ZHD) -outweA-z-urptaid
€(ZHD) -outuretA-z-utptaid
€ (ZHD) -outwretA-z-utpraid
€(THD) -outwerA-Z-utptraid
€(ZHD) -outweA-Z-utpt1id
€ (ZHD) -outure1A-z-utpraAd
€(ZHD) -outweA-z-urpr1id
€(ZHD) -outurefA-z-utrpraAd

£ (ZHo) -outwre1A-z-urptraAd
£ (2ZHD) -outwe1A-z-urpraid
€ (THD) -outwe1A-z-urptaid

6511
8511
LSTT
©9sT11
9611
SST1
STl

SeSTl

qestl
eESTY
ESTT
(418 ¢
1611
0sT11
6V1lL
8vIl
LY1t

9v11
SPIT
PPIT

-211-



PCT/US96/20523

WO 97/23480

S°0LS

(€aW-9 'y 'Z) -THIDOTOSHN
(ToW-9'Z) - EHIDTOSHN
(€HD-¥) - YHID?OSHN
(EHD-¢£) - VHIOTOSHN
(EHD-2Z) - PHIOTOSHN

yd Z0SHN

ng-3C0OHN

ng- TCOOHN

ng-uZOoJHN

(1Auatyl-z) ZHOTOOHN
(1Atozexost-p) IZHOTOOHN

(1A1ozetya-g) "HOTOOHN

(tA1ozetya-p) ‘HOTOOHN
(1A1ozetyai-z) "HOCOOHN
(1Autptakd-) "HOTOOHN
(1Autpraid-¢) "HOTOOHN
(TAutptaid-g) “HOTOOHN
(EHD-v) - PHID7HOCOIHN
(EHD-£) - VHID HOCTOOHN
(€HD-7) - PHIO"HOZOOHN

Ud ZHOOO0DHN

T XX T XX X & m o x- =™ T =T =

I & T - X T X = X

T ™ @I N I T & n & T X X

T I T n &m =& - X I

T T @& T T X ™ =™ x® T - T

T T - XX X =.- =TT & X

£ (ZHD) -outure A-z -urpTwiIAdoipAyerial
£ (CHD) -outwe A-z-utptutxAdoapiyeried
£ (ZHD) -outwe A-g-urtprutriAdoapAyeiial
€ (ZHD) -outweX-z-urprutrxidoapiyeriay
£ (ZHD) -outuweTA-Z-utprutxAdoapiyerial
€ (Zyo) -outure1A-z-urprut 1AdoapAye13al
£ (Zyo) -outure] A-z-utpruraAdoapiyexial
£ (ZHo) -outwetA-z-utprutiAdoapiyerlal
£ (Z4o) -outweTA-z-urprurxAdorpiyerial
€ (Zyd) -outwe(A-z-urtpturiidoapiyerial
£ (THH) -outureA-z-utprut1idoapiyerial
£ (ZHo) -outweTA-Z-utptut1AdoipAye11al

€ (THD) -outure(A-z-utprutxAdoapiyerial
£ (ZHD) -outwreA-z-utpturxAdorpiyerialy
€ (ZHD) -outureA-z-utpruriidoipiyexial
€ (ZHD) -outweTA-Z-urptur1idoapAyerial
£ (ZHo) -outuretA-z-urptutxAdoipiye13al
mszuvlo:ﬁEca>|Nu=wvﬁEuu>&0uv>£cuuwu
mAmzov|o:«Ed~>uN|cﬂqudN>Q0un>:cpumu
€ (ZHH) -outureT A-Z-utprwt 1Aidoapiyerisl

£ (ZHD) ~outure1 X-Z-utprwtikdoapAyeiial

gLttt
egLIl
8LIT
LLTt
9LTT
SLIT
vLll
€Lt
LIt
Lt
oLl
6911

8911
L9ttt
9911
6911
$a1l
€911
Z91t
1911
0911

-212-



PCT/US96/20523

WO 97/23480

(tApraid
-v)-p-PHIDOCOSHN
(Uud-v) -Yu90Z0SHN
(t1Ayauydeu-1) COSHN
(1Ayaydeu-7) LOSHN
(T12-9°2)-EtH95C0SHN
(d4-9) - PHIDZOSHN
(3-¢) - YH9DZOSHN
(d-2) -YH92%0SHN
(1g-¢€) - PHID7OSHN
(18-2) -YHIO?0OSHN
[1A1ozexosT (1AY3swIp
-5'€)-p)-ZOSHN
(1A1ozexosT-p) ZOSHN
(1Atozetyl-p) COSHN
(TAT0ZRTYI-Z) “OSHN
(TAustyl (oIx0TY21P
-6'2)-¢}-Z0sHN
(TAusty3-7) ZOSHN
(TAptaAd-p) "O0SHN
(1AptaAd-¢) “O0SHN

(1Ap1a1Ad-z) 70SHN

T & T ©T X I X X XX =

X x©x = =

T T =T =

T X T X & T X x =X =

T T T X

= X T X

T N & X I X X X =X =

T T T x

z X X X

€ (ZHD) -outure1A-z-utpTutiAdoapAyeaialy
€ (THD) ~ouTureTA-Z-urprurxidoapAyeriay
€(ZyD) -outuretA-z-utprutiidoipiyexial
€ (CHD) ~outwreTA-z-urprut xAdoapAyeryay
£ (ZHD) -outwetA-z-utprutaidoipAyexlal
€ (CHD) -outure1A-z-urprurxAdoapiyeriey
£ (THD) -outwe1A-z-utprurxidorpiyvijey
£ (ZHD) ~outwre(A-z-utpruyxidoapAyerier
£ (CTHD) -outwre1A-z-urprurxAdoapAyeaiay
€ (ZHD) -outweA-z-urtprutxAdoapAyeaiay

€ (ZHD) -outwreA-z-urprurikdoapAyerjay
€ (ZHD) -outwretA-z-utpturxAdoipAyexialy
£ (THD) -outweA-z-urptrutiAdoapAyerial

€ (ZHD) -outweA-Z-utpruyiAdoapAyexjay

€ (ZHD) -outweTA-z-utpturaidoapAyeaiel
€ (THD) -outureA-z-utptutiidoapAyeaiay
€ (ZyD) -outureA-z-utpruyraAdoapAyeryaly

€ (THD) -outureA-z-utpturiAdoapiAyexiey

€ (THD) -outureTA-z-urptutrxAdoapAyexiay

qzelt
BZ611
611
1611
v0611
0611
6811
8811
L81l
9811

S8t
| 2: 201
€811
(4201

qsit
eIBll
1811
0811

6LTT

-213-



PCT/US96/20523

WO 97/23480

1Ayasutp-9°7
-(1A1n3-¢)-p-ZHIDOZOSHN
1Ay3autp-9 'z~ (1ApTraAd
-%)-v-CHIDCOSHN
(1Aprakd
-£)-p-THIDCOSHN
(1Xan3-¢)-y-THIOTOSHN
(14AIn3-72)-p-YHIDZOSHN
o1oTY21Pp
-9'Z7-4d-v-CHIDTOSHN
TAyjaurp-9°z- (14102
-e1Ad-¢)-p-CHIDTOSHN
TAy8uTp-9°Z-~ (1A102
-ex0-7)-p-ZHIDZOSHN
1Ayaswip-9°'Z- (TApTaAd
-£)-p-ZHIDCOSHN
TAy3swtp
-9'Z-4d-p-CHIDCOSHN
(1A1ozexid
-€)-v-YHIDCOSHN

{{Atozexo

-2)-p-YH9DC0SHN

€ (YD) -outuwre(A-z-utrprwriAdoapAyerialy

£ (ZHD) -outwre [ A-z-urpTwraidoapiyeaialy

£ (ZHo) -outwe[A-z-urpturiidoapiAyerier

£ (ZHD) -outureA-z-utpruriAdoapAyexiay

€ (Z4D) -outweA-z-urpruriidoapiAyeiial

£ (ZHD) -outwre[A-z-urpruraAdoapiyeriay

€ (ZHD) -outuwreTA-z-utptruriAdoapAyexyaly

£ (ZH>) -outure( A-z-utptwy 1XdoapAye13al

£ (CHD) -outure A-Z-utpruyxAdoapiyerial

£ (ZHD) -outureA-z-urprurxAdoapAyexia)

£ (ZHD) -outweA-z-utpruriidoapAyeaiay

€ (THD) -outuwre A-Z-urprutaidoapAye1lal

uzell

wZetl

12611

AZ6TT

fzett

1Z611

yzeltlt

b6z611

JToll

azell

pPZe6Tt

o611

-214-



PCT/US96/20523

WO 97/23480

(ox0{Y>1P
-9'7-4d-v) -THIDOHNCZOSHN
(T1Ayasutp
-9'Z-Yd-v) - THIOHNTOSHN
(ud-v) -PHIOHNZOSHN
(1Ayaydeu-1) HNZOSHN
(1Ayaydeu-z) HN?OSHN
[TATozexosT (TAYIawTIp
-6'¢)-v)ZOSHN

(Ean

-9'p'Z) ~TD9DHNZOSHN
{TaW-9 'Z) - £29DHNCOSHN
(€HO-9) - YHIDHNCOSHN
(£HD-¢£) - PHIOHNZOSHN
(€HO-7) - VHIOHN"OSHN
YJHN’OSHN

ng- 1-Z0SHN

ng-u-"0SHN

YdHO=HD‘HD OSHN

Ud “HO"OSHN
YdHO=HO“OSHN
0107Y2Tp-9°Z

- (1A1n3-2)-p-ZHIOTOSHN

T x T =

xz

I & T I &I n X% & XX X =

& - & =

=

T T T - ™ T X XX X X X

L T T = <

=

T &-m & & X X X X T x =X

€ (THD) ~outure( A-z-urprurxAdoaipAyerial

€ (THD) -outwe A-z-utprutxAdoxpAyeiiay
€ (THD) -outure( A-z-utptrutxXdoapAyvilay
€ (ZHD) ~outureT A-z-utprwtriAdoapAyexial

€ (ZHD) -outuwre1 A-z-urptrurxidoxpAyerial

€ (ZyHD) -outweTA-z-urpTwrxAdoapAyeraal

€ (ZHD) -outwreTA-z-utptut1Adoapiyeriay
£ (ZyD) -outure1 A-z-urptut xAdoapAyeriay
€ (ZHD) -~outwreA-z-utptutiidorpAyeiial
£ (2HD) -outuwre(A-Z-urprutiidoapiyeiiay
€ (YD) -outweT A-z-urprutiidoapiyerial
€ (CHD) -outureT A-z-urprutaidoapiAyeaiay
€ (ZHD) -outweTA-Z-utptutrAdoapiyexial
€ (Zyo) -outure A-z-utpruriXdoapAyexisl
£ (ZHD) -outureTA-z-utprutiidoiplyexisy
€ (ZHD) -outureTA-zZ-utpruriAdoapiyexiay
€ (ZHD) -outure 1A~ z~-utpturaidoipiAyerie]

€ (ZHD) -outure(A-z-urpruriidoapAyexialy

uLett

u 6Tl
ALETT
CLett
yLett

Brett

JLett
a2L611
pPLETT
SL6TT
qLetl
eL6Tl
Lell
9611
G611
vell
€611

ozell

-215-



PCT/US96/20523

WO 97/23480

Vv 965

13 2 41

9°80S

(EoW-9 ' '7) ~TH9OCOSHN
(ToH-9 '7) - EHIDTOSHN
(EHO-¥) -VHIOTOSHN
(EHD-€) -VHIDIOSHN
(€HO-7) -PHIOZOSHN
Ud?0SHN

ng-3Z0DHN

ng-1Z00HN

ng-uZOOHN
(1Auatya-z) CZHOTODOHN
(1A1ozexost-p) THIZODHN

(1A10zZPTY3-G) CHOTODHN

(TAtoze1ya-v) THOZOOHN
{TA10zPTY3-7) “HOCOOHN
(1AutptaAd-p) THOCOOHN
(1AutpraAd-¢) ‘HOCOOHN
(TAuTp11Ad-7) ZHOZOOHN
(EHD-¥) ~PHIO"HOZOOHN
(€HD-£) ~PHIO"HOTODHN
(€HD-Z) ~PHID"HOTOOHN
Yd CHOO0DHN

Ud7HOHN OSHN

L T - o &nm XX X N X & T T =

r T ©T XX & =& XX T T X

ZT I XX & X @& X & X I T =

T X XX ©® I T x©x xx I =

I I & - T X-&X Xx & XX x T X

€ (THD) -outweTA-z-urTO0ZRpPTUT
€(ZHD) -outuwretA-z-utjozZepTUTY
€ (THD) -outuwre1A-z-utrozeprut
€(ZHD) ~outweA-z-uryozZEpPTWY
€ (CHD) -outureTA-z-ut(OZERpPTUY
€(ZHD) -outweA-Z-urToZEepTUY
£ (ZHD) -outwretA-z-uryozeprur
€(ZHD) -outue(A-z-uttozZepIUT
€ (ZHD) -outure1A-z-utozepruy
€ (THD) -outwe1A-Z-ut1oZepTUT
£(THD) -outweA-Z-urjozeprut

€ (ZHD) -ouTweA-Z-uTT0oZERpTUT

€ (THD) -outuwre(A-Z-urfozepruy
€ (THD) -outwe1A-Z-ut(ozZepTUY
€ (THO) -outweA-z-uryozeprut
€ (ZHD) -ourweA-z-urToZRpPTUY
€(ZHD) -outweA-z-urjozepruy
£ (CHD) -outweTX-z-uryoZRPIUT
€(ZHo) -outuweA-z-urTozepTuy
€ (THo) -outmeA-Z-urjozeplut

£ (THD) -outwe(A-z-urozepiul

€ (ZHD) -outure [ A-Z-uTprut aidoapAye11a)

Q9121
(AR
EARA
Sttt
vizt
€1zt
ATAS
11zt
otz
6021
80C1
Lozt

9021
S021
voz1
€021
zozt
1021
0021
6611
8611
drett

-216-



PCT/US96/20523

WO 97/23480

(ud-v) -YHIOZOSHN
(tAyaydeu-1) Z0SHN
(1Ayaydeu-gz) 70sHN

(T12-9°2) -tHIOZOSHN
(2-9) -YH9DZ0SHN

(d-€) -YHIDZ0SHN

(d-2) -PH9DT0SHN
(1g-¢) -YHIDO%0SHN
(19-2) -YH9D70SHN

[T1A10zEex0ST (TAY3awrp
-S'¢)-v]-7OSHN
(TAToZeX0ST-§) ZOSHN
[TATozeTYy] (OUTWE
-Z-1Au3du-p) -5] -ZOSHN
(1AT1o2z®1Y3l-7) “OSHN
[TAustya(oxoyoTp
-G'Z)-¢1-COoSHN

(1Auatya-z) ZosHN
(1Ap11Ad-p) ZO0SHN
(1Apraid-¢) ZosHN

(1Ap11Ad-Z) “OSHN

T T & XX - & T T =

= =

T x - =

r XX & T T XX X & =

T

T =T - x

T @ X X X T xXx X =

=4 b

T x T =

€ (ZHD) -outure1A-Z-utozZepTUT
€(ZHD) -outuwreTA-Z-utTOZRPTUT
€ (ZHD) ~outuwrerA-z-utToZOpPTWT
€ (CHD) -outure1A-Z-uyvroZPpTUIT
€(ZHD) -outure1A-z-utroZEpPTUT
€ (ZHD) -outweTA-Z-uttozZEpTUY
€ (ZHD) -outure1A-z-urrozZepTUTL
€(THD) -outure1A-z-uytozepTut

€ (ZHD) -outuretA-zZ-ur10zZepIWTY

£ (ZHD) -outwre{A-Z-ut(OZRpPTWT

£(ZHD) -outure A-z-uttozepTUt

€(ZHD) ~outwreTA-Z-utjozeprur

€ (ZHD) -outureyA-Z-ut1ozZepTut

€ (THD) ~outweA-z-urfozepruy
€ (ZHD) -outure1A-z-utrrozeptur
€(THO) -outurerA-z-utozepTUY

£ (CHD) ~ouTureTA-z-ut(OZRPTWT

€(ZHD) -ouTweTA-Z-utTozZep WL

eezel
621
82zt
eLeit
Lzt
9zl
144l
| 24A!
€2e1

ceet
1221

epcel
0zt

qe61ct
e61cl
61C1
81zt

L1zt

-217-



PCT/US96/20523

WO 97/23480

TAy3autp-9°Z- (1ApT24Ad
-v)-v-ZHIDCOSHN
(1AptaAd
-£)-v-CH90Z%0SHN
(1A1n3-¢)-p-CHIDCZOSHN
A~>u3u|Nv|vnv=wUNOm:Z
o10TY2TP
-9'z-4d-v-CHIDTOSHN
1Ay3awip-9°Z- (TAT0Z
-exAd-¢)-p-TH9DZOSHN
TAyqsutp-9‘Z- (1A102
-exo-7)-p-CHIDCOSHN
TAyaswip-9 ‘'Z- (TApT2Ad
-£)-v-THIDZOSHN
T1Ayasuwtp
-9'Z-yd-¥-CHIDTOSHN
(1A1oze1Aid
-£)-v-PH92Z0OSHN
(TAtozexo
-2)-v-VH92Z0SHN
(1ApraAd

-%) -p-VHIDOCOSHN

£ (ZHD) -outweA-z-utrToZOpPTWT

€ (ZHD) -outweTA-Z-utjozeprut

€ (ZHD) -outure[A-Z-utTozZEpPTWT

£ (ZHD) -ouTueTA-Z-UTOZRPTWT

€ (ZHD) -ouTweTA-Z-ur{OZEPIWY

£ (ZHD) -outureA-Z-urOoZOpPTWL

£ (ZHD) -outTweTA-Z-ur{ozepTut

£ (ZHD) -ouTwe -z -uTToZRPTUY

€ (ZHD) -outuwreA-Z-uryozepIWT

€ (THD) -outweA-Z-uyozepruY

£(ZHD) -ouTwreA-Z-ut(ozepTUT

£ (TH)) -outwe1A-zZ-urjozeprut

wezZl

16221

X6zt

f6zZ1

tezl

yezZzt

bezel

jecel

2622l

pecil

26221

qeZZl

-218-



PCT/US96/20523

WO 97/23480

(oxoTy>1Pp
-9°Z-ud-v) - CHIOHNCOSHN
(TAyaautp
-9'Z-4d-¥) - CZHIOHNTOSHN
(ud-v) - YHIOHNZOSHN
(tAyaydeu-1 (HNTOSHN
(TAyaydeu-z) HNZOSHN
(Eap
-9'p'Z)-TO9DHNTOSHN
(TaW~9 ' 7) - ED9OHNTOSHN
(£HD- 1) - VHIOHNCOSHN
(EHD-€) ~VHIDOHNCOSHN
(€HD-Z) ~YHIOHN"OSHN
YdHNTOSHN

ng-1-“0SHN

ng-u-70SHN
YdHO=HO{HD“OSHN

Yyd CHO”OSHN
UYdHO=HD"OSHN
oI10TYSTP-9°2

- (1A1n3-2) -p-THIOTOSHN
TAyjawrp-9°7

- (1AIn3-¢) -p-ZHIDTOSHN

- T T X

T »T & T X T X - X X =

& - =X =

T X T T " - =™ T X = =

T x* = X

T ©®T T X &» T n x XX T =

€ (ZHD) -outuwre[X-Z-utrToZRPTUT

€ (THD) -outuwre(A-z-utoZRpPTUT
£(ZHo) -ouvureyA-z-urozeprut
€ (THO) ~outwe(A-Z-urrozZepruy

£(Tyo) -outwretA-zZ-uryozepIuY

€ (ZHD) -outweA-Z-urOoZRpIUT
€ (THD) -outureX-z-utroZEpPTWT
£ (THD) ~outuwreA-z-utrozepruy
€ (ZHO) -outure[A-Z-utrrozeptUt
€ (ZHD) -outweA-z-utozZepIUT
€ (ZHD) -outureTA-z-utrOoZepTUY
€ (ZHD) -outuwreyA-z-utrgozepluy
€ (THD) -outweA-Z-ut(ozepruy
€(ZHD) -outweTA-Z-uttozepruy
€ (THD) -outureA-z-utrozepTUY

€ (ZHD) -outwreA-z-uT10oZRpPTUT

€ (THD) -outwreA-Z-utyozZRPTWT

€ (THD) -outweTA --utfozepTUT

upe?l

upeel
(vezt
uyvezt
Byez

jvect
apell
prect
opect
qrect
epect
| 4341
tect
zect
[SXA¢
0ect

o6zl

ugzl

-219-



PCT/US96/20523

WO 97/23480

(31-2) -PH9D70SHN
(2d-¢) -YHIDLOSHN
(18-2) -YHIOTOSHN

[1Atozexost ([AYyaautp
-5'€)-v}-TOSHN
(1A10ZeX0ST-b) COSHN
[TATozeTYy] (OUTWE
-Z-T1Ay3aw-p) -6} -ZOSHN
{1AtozeT14y31-Z) ZOSHN
[TAuatyjy(cxoTyotp

-6’'Z)-¢]-COSHN
(1Auetya-7) ZOSHN
(1AptaAd-p) “OSHN
(1AptaAd-¢) "OSHN

(1ApTaAd-Z) COSHN
(Ean-9 'y '2) -CHIDTOSHN
(TopW-9 'Z7) -EHIDZOSHN
(€HD-1v) - PHIDTOSHN
(€HD-€) -PHID7OSHN
(EHD-2) -PH2D70OSHN

Yd “OSHN

UYd“HOHNT OSHN

=

=z x* X =

T T T T T X X =

=

T X X X

T & & X T X T X

=

T T T =

T X &n T X x© x =

£ (ZHD) -outurey k- Z- fozeprurzuaqg
£ (ZHD) ~outureA-Z - ToZRpTWTZUAQ

€ (THD) -outure A-Z- [ozepTWTZUAq

£ (ZHD) -outurey A-Z- [ozZeprutzuaq

€ (CHD) -outwe T A-Z-1ozZepluI2zuaq

£ (THD) -outuwre A-Z- [oZepPTWIZUA]

€ (ZHD) -outwe(A-z-1ozZepturzuaq

£ (ZTHD) -outwreA-Z-(ozepTutzuaq
€ (ZHD) -outwe1A-Z-102PPTUWTIZUA]
€ (ZHD) -outwre{A-Z-10zZepturzusq

€ (ZHD) -outure1A-7-[0zepTUITZUAQ

£ (THD) -outwe1A-Z-[OozZepTRITZUaq
£ (CHD) -outare[A-Z-1ozepraiTZUaq
£ (ZH>) -outwre(A-Z-10zZepPTUTZUS]
£ (ZHD) -outure[A-Z-1ozeprUTZUuaq
£ (ZHH) -outweTA-Z-[ozeprwTZUaq
£ (ZHD) -outwe1A-7Z- ozep Tt ZUeq
£ (ZHD) -outureTA-z-[ozeprUiTZUaq

€ (ZHD) -outweTA-z-utrTozeptut

Lyl
9721
svel

|4 XA
£rzl

ezvil
(4 XAS

qreet
eivzt
1844
obct

6€C1
qgect
egezl
BeZl
LETT
9¢21
SEZT
dpezt

-220-



PCT/US96/20523

WO 97/23480

(1Ayaydeu-z)HN”OSHN
(€aR
-9'p'Z)-COIDOHNCOSHN
(TaH-9 'Z) -€29OHNTOSHN
(EHD-¥) - PHIOHNZOSHN
(EHO-£) - PHIOHNZOSHN
(€HD-Z) - VHODHNTZOSHN
YdHNCOSHN

ng- 1-Z0SHN
ng-u-70SHN
YdHO=HO?HOTOSHN

Yd “HO?OSHN
YdHO=HO?OSHN
(oxo1yoTp

-9'Z-Ud-v) -TH9DZ0SHN
(1Ay3autp
-9'Z-ud-r)-CHIDZ0SHN
{Ud-v) -YHIOCOSHN
(1Ayaydeu-1) “0SHN
(1Ayaydeu-z) “OSHN
(T12-9'2) - EH9DZ0OSHN
(d-%) -PHIDO OSHN

(d-€) -VH9DZ0OSHN

L T T &L T & X & - = =

=

T T T T X T =

T X XX X T XX x -&T & T =

=

LT T - XL X = =

T & T =N ¥ XX X &I o X =

-]

T - T X T x =

€ (ZHD) ~outurer -z -[ozepTHITZUaq

t(ZHD) -outure(A-z-10ZepTWITZUAq
€ (CHD) -ouTure1A-Z-1ozZepTUITZUB]
€ (ZHD) -outure1A-z-1ozepTWITZUaq
€ (ZHD) -outwe1A-Z-[ozZepTUTZUS]
€ (ZHD) ~outweTA-Z-10ZPpIwWIZUaq
£ (ZHD) -outure1A-7-[ozepTUITZUaq
€ (THD) -outureK-2-[ozepTUITZUaq
£ (ZHD) -~outure 1A~z -[ozeprurzuaq
€ (THD) ~outweTA-7- [ozepTUT 2Uaq
€ (CHD) -ouTwre T A-Z-TOZepPTWTZUS]

t (CHD) -outwreTA- 7 - {OZepPTWT ZUdqQ

£ (ZHD) -outweTA-Z-(ozZepTUITZUaQ

€ (ZHD) -outweTA-2-TozZeplIUWTZUaq
€ (Cyo) -outwe(A-Z-1OoZRpPIWTIZUdQ
€ {CHD) -outwreTA-Z-[ozeptutzuaq
€ (ZHD) -ouTweTA-Z-TOoZRPTWTZUSq
€ (THD) ~outwreTA-7Z- [ozepTUWITZUaq
£ (ZHD) -outwre[A-z-TozPpTMTZUdQ

£ (THD) ~outure1A-z- [ozepTWTZUaq

nevet

A6VTT
S6bz1
16p21
bevz1
devzt
ugrzl
wepzZ1
L (1241
fevzt
{3 ZA
Bebz1

Jevct

26921
pP6veI
o6vCl
qQevel
L1414

6vcl

gvel

-221-



PCT/US96/20523

WO 97/23480

(1Atozexost (TAylautp
-6’¢)-%]-"OSHN
(1AtozexosT-b) ZOSHN
(1A10ze1Ya-2) "OSHN
{1Ap1aAd-p) TOSHN
(1Apt1Ad-¢) ZOSHN
(1Ap11Ad-Z) ZO0SHN
(€oW-9'p ’'7) -CHIDTOSHN
(Taw-9'2) -tHIDZOSHN
(EH3-%) -VHID7OSHN
(€HD-€) -PHIDTOSHN
(€HD-7) - PHODOZOSHN
YdZOSHN

ng-1Z0JHN

ng -uZOJHN

ydZHOZOOHN
Ud7HOHNTOSHN
(oxo1y21p
-9'Z-4d-v) - CHIDOHNZOSHN
(TAyaautp
-9°Z-ud-v) - CHIOHNTOSHN
(Ud-v) - PHIDHNZOSHN
{1Ayaydeu- 1 (HN?OSHN

r T r T T T X X ™ - &® x®m T X T X

I::I:::I:I::II:I

III:S:&:I:::::I:

£ (ZHD) - [A-9-utpraAdouture-7
£ (ZHo) - 1K-9-utprakdourure-z
€ (ZHD) - 1A-9-utpraidouture-g
£ (ZHD) -1A-9-utptakdouture-g
£ (ZHD) - 1A-9-utpr1Adoutue-g
€ (ZHD) - 1A-9-utrprakdouture-g
€ (Z2HD) - 1A-9-utpraidouture-g
€ (ZHD) - TA-9-utpraidouture-7
€ (ZHD) - 1A-9-utptakdouture-g
£ (ZHD) -1A-9-utptiidouture-z
€ (ZHD) -1A-9-utpraidourure-g
€ (ZHD) - 1A-9-utpraAdouture-g
€ (ZHD) -outure{ A-Z-[ozeprutzUaq
€ (ZHD) -ouTure1A-Z-[ozZepIWTIZUA]
£ (ZHD) -outue{A-Z-1ozeptwIZUaq

€ (Zyo) -outweA-z-[ozepruTZULq

€ (ZHD) ~outure1A-z-[ozeptutzuaq

£ (ZHD) -outweA-Z-(ozepruitZuaq

€ (Zyo) -outureyA-z-[ozeplurzuaq

£ (ZHD) -outure &~z - [ozepTWIZUS]

7921
1921
0921
6SC1
8scl
Lset
qg9szl
©95T1
9571
FETA
| ATAl
£SCT
[ATA
1521
0sct
z6¥C1

I3 24

xX6vZl

mevel
AGVCT

-222-



PCT/US96/20523

WO 97/23480

(TaR-9 7)) -E2IDHNZOSHN
(EHD- 1) - PHIDOHN?OSHN
(EHD-¢) - YTHIOHNZOSHN
(EHD-Z) - PHIOHNTOSHN

YdHNZOSHN
ng-1-Z0SHN
ng-u-Z0SHN

YdHO=HOCHO"OSHN
Yd “HOCOSHN
YdHD=HD”OSHN

(oxoTy21p

-9'Z-ud-v)-TH9DZOSHN

(TAy3autp

-9°'Z-ud-v)-ZHIDOC0SHN

(ud-%) -¥YHIOTOSHN
(TAyaydeu-1) “OSHN
(1AYyaydeu-7) “OSHN
(€10-9'2) -EH9OZ0SHN
(d-%)-PHID OSHN
{(d-¢) -PHID OSHN
(3-2)-PH9070SHN
(1g-¢) -VHID OSHN

(19-2) -VYH9570SHN

=~ I & & &I X T - =z = =

T X T =& T T T T T =T

T X T xXxT @ =& = & X T

Z &I &Z = =& & &=m =™ x =X

T X T T XX & XX x = X

T T T XX XX T = XX T =

£ (ZHD) -1A-9-utptakdoutue-z
€(THD) -1A-9-utprakdouTure-z
£ (CHD) -1A-9-utpraAdouture-7
£ (ZHD) -14A-9-urprakdouture-g
€(THD) -14-9-urprakdoutwe-7z
€(ZHd) -14-9-urpriidouture-z
€(ZHD) -1A-9-utpraidoutue-7
€(ZHD) -14h-9-urpraidouture-7
€(ZH)) -1A-9-urpraidoutue-7
€(THD) -1A-9-urpriAdouture-g

€(ZHD) -1A-9-urpraAdouture-z

€ (ZHD) -1A-9-urpraidoutwe-Z
€(ZHD) -1LA-9-utpraiAdoutwe-z
€(CHD) -TA-9-urptakdoutwe-2
t(CHD) -1A-9-urpraidoutwe-g
£ (THD) -14A-9-urpraidoutwe-gz
£(THD) -T1A-9-utpraidouture-g
€(CHD) -1A-9-urprIAdouture-z
t(CHD)-TA-9-urptaAdoutwe-g
£ (ZHD) -TA-9-urpraidoutwe-7
£ (ZHD) -1A-9-urprakdourture-z

SL92T
1921
brazt
dr9zt
uL9zt
w9zl
3L921
(SR:4 1
yL9zt
Brozt

IL9T1

?L9z1
PLIT1
2L9¢t
qLoct
eL9cl
L9zt
9921
5921
pac1
€921

-223-



PCT/US96/20523

WO 97/23480

H
H
H
[TATOozexosT (TAYl2wTp

-5'€)-v]-TOSHN
[1ATozexosT (TAyla2wTp
-g'¢)-p]-ZOSHN
(T1ATozexosT-p) LOSHN
(1A1ozexosT-p) LOSHN
Ud?oSHN

ud COSHN

ng- 1ZODHN

ng-uZodHN

yd?HO?OOHN

(oxoTYo1p
-9'z-4d-t) - THIOHNCOSHN
(1Ayaswtp

-9'Z-4d-t) -CHIDOHNZOSHN
(4d-v) - VHIOHNZOSHN
(1Ayaydeu-T (HN OSHN

{ TAyaydeu-z) HN“OSHN
(EaW
-9'p'7)-CD9OHNCOSHN

tAurpraid-¢
1Autptihd-¢

1AutpraAd-¢

T X & =& =™ X ® o=

r * £ =T

r & @& & = X I X

x

- T =X =T

T - T = X =N =X X

n X - X

£ (ZHD) -outwerA-Z-urjozepyut
€ (ZHD) -outwreA-z-urpriid

€ (ZHD) ~outureA-z-[ozZepIUT

€ (ZHD) -outwe [A-p-1oZeprut

€ (ZHD) - 1A~ L-utdazvoutwt-g
€ (CH)) -outure T A-p-[ozepTUT
€ (ZHD) - TA-L-utdazeoutur-7
£ (ZHD) -outwe [ A-p-TozZRpPIUT
€ (ZHd) -T1K-L-urdezeoutTwl-Z
€(ZHo) - 1A-9-utpt1hdouture-7
€ (ZHD) - 1A-9-utprakdoutwe-z
€ (ZHD) -1A-9-utptaAdoutwe-7

£ (ZHD) -1A-9-utptakdouture-Z
€ (ZHD) -1A-9-utpraAdouture-g
€ (ZHD) -T1A-9-utpriidoutwe-g
£ (ZHD) -1K-9-utprakdoutwe-z

€ (ZHD) -1A-9-uTprakdouture-z

€ (ZHD) -1A-9-utpraidouture-z

Lect
9621
S62C1

0621

L821
4: 1A
6LZ1
vLzl
et
oLzt
6921
89C1

K9zt

xL921

MmL9zl

AL921

nL9tt

L9t

-224-



PCT/US96/20523

WO 97/23480

Ud70SHN

Ud “0SHN

= =

x

r T T & T =

T1AutpraAd-¢
TAutpraid-¢
1Ausayd (Axotp
-~auatAyjaw-p‘'¢)
1Ausauyd (Axo1p
-auatAyqsuw-yp‘'¢g)
1Ausyd (Axotp
-auatAyjsu-p ‘¢g)
1Auayd (Axo1p
-suatAyjau-p ‘g)
1Auayd (Axo1p
-auatAyaisu-p ‘g)
1 Auayd (Axo1p
-auatAyisu-y‘g)
1Auayd (Axot1p
-auarAylau-p ‘¢g)
1 Auayd (Axo1p
-suatAylau-p’g)
TAutptrakd-¢
1Autpraid-¢
1Autprakd-¢
1Autpriid-¢
Autptraid-¢

T r = T T =

=

I - T T X =

€(ZHD) -outureA-z-urpraid
€ (ZHD) -outure1A-Z-10ZPpPTUT

€ (ZHD) -outweA-p-TozZepPTWY

€ (THD) - 1A- L -utdezeouTur-7

€ (ZYo) -1A-9-urprakdouture-z

€ (ZHD) -outwreTA-7-[ozZeprmTZUaq

£ (24o) -outwek-z-urprut xAdoxpAyeiiay

€ (ZHD) -outweA-Z-ut[OoZRpPTWY

€ (THD) -outweTA-Z2-uTpraIAd

€ (ZHD) -outweL-z-jozepTut

£ (ZHD) -outure1A-p-(ozZepTWT

£(ZHD) -TA-L-utdazeoutwt-2

€(ZHD) -1A-9-utpriAdouture-z

€ (TH)) -outureTA-Z- [ozeprutzuaq

€ (ZHD) -outure T A-Z-utpTwt 1Adoapiye1ial

| ZAN!
XAN

8TEL

STtEl

PlET

€E1El

Zuet

TTeT

otet

60¢tT

poel

T0El

ooel

6621
8621

-225-



PCT/US96/20523

WO 97/23480

E'vev

S°899

£°89S
"6LS
"699
“1v9

T N

S°6LS
V' 6LS
v 1r9

YdZHO?0OHN

4d"OSHN

YdZHOTODHN

Yd“OSHN
E(EHD-9 P 'Z) -THIDTOSHN
ydZHOZOOHN

Yd?0SHN
€(EYo-9 v '2)-ZHIDTOSHN
UYdZHOTOOHN

YaOSHN
€(EHD-9'p 'Z) -THIDZOSHN
E(EHD-9 'y Z) -THIDTOSHN
E(EHD-9 'Y 'Z) -THIOTOSHN
E(EHD-9 'y 'Z) -THIOTOSHN
E(EHD-9 'y 'Z) -THIDTOSHN
E(EHD-9’p ') -THIDTOSHN
€E(EHD-9 ‘b 'Z7) -THIDTOSHN
E(EHD-9 D ‘Z) -THIDZOSHN
E(EHD-9 'V 'Z)-CHIDCOSHN

Yd OSHN

Ud “OSHN

U
F - T x®¥r - X X @ X X =

= = =-m - T = =

H

1Auayd (AxoTp
-auatTAyiaw-p ‘¢)
1Auayd (Axo1p

-auatAylaw-y ‘¢g)

T n - &I - X» X = X T X

3e}

T X - &n - X X X X X T =

YdZHOTHO
ud

SHCH

EHD

H

Z (ZHD) -outweT A-z-urpruriAdoapAyeiial
Z(ZHD) -outwey A-z-urprutxidoapAye1ial
T (ZHD) -outweA-Z-ur(oZEepPlUY

Z(THD) -outwe[A-zZ-utjozepruy

2 (ZHD) - TAuoqies-outweTA-z-urpraid
Z(ZHo) -outurerA-z-utpT1Aid

Z(ZHD) -outweA-z-utpr2id

Z (ZHD) - TAucqaed-outueA-Z-1ozvprut
Z(ZHD) -outure[A-Z-yozeprut

Z(ZHD) -outwe(A-Z-1ozZPpPIUY

2(%yo) ~outwreA-Z-10ZPPTUT

£ (ZHD) ~outwe(A-Z-urptriAd

£ (ZHD) -outureA-z-uTpr1id

£ (Zyo) -outure(A-z-utprIAd

€ (THD) ~outure(A-Z-utpraid

€ (ZHD) -ouyruretA-z-urpraid

ZHO (EHD) HOZHO-ouTweA-Z-uTpr1id
(EHD)HOT (THD) -outureA-Z-utp1xid

(4d) HOT (THD) -outureTA-Z-utpr1id

€ (ZHD) -outure1A-z-utpraid

€ (ZHD) -outure{A-z-1ozepTUT

eogEl
0€ET
e6ZEL
6ZET
qagzet
egZEl
8zel
qarzet
eLZET
LTET
T9ZET
49zZel
bozel
392¢1
29Z¢€1
P9zZEl
29Z€l
q9zel
©9Z¢el

9¢¢tl

STl

-226-



PCT/US96/20523

WO 97/23480

£°22S

yd ZOSHN
YdZHOTOIHN
ydZoSHN
4d THOZODHN
Yd COSHN
YdZHOCODHN
Y4 Z0SHN
Yd ZHOTOOHN
Ud COSHN
udZHO?00HN
yd COSHN
ydZHOZ0OHN
Ud"OSHN
UYdTHOZOOHN
Yd“OSHN
YdZHOTOIHN
Yd “OSHN
U4 ¢HOC0OHN
Ud”0SHN

E(EHD-9 v Z) -THIDCOSHN
yd ZHOT0OHN

ud 70SHN

I X ©® ¥ XX & &L ¥ X XX X &I T T T T T x© X

=

I T &© - X X T Xx X nI - I X I & X & X =T

x

L X &I I X ¥ X X X n I &I & X XX I =® T X

x

¥ (ZHD) - TA-(-utdezeoutwy-Z

¥ (ZHD) -1 A-9-urpraAdouture-z

¥ (ZHD) -1A-9-utprakdouture-z

¥ (ZHD) -outweTA-Z-T0ZOpPIUITZUaq

P (CHD) -outweL-7Z-1OoZRpPTWTZUaq

¥ (ZHo) -outwre1 A-z-utprwtaidoapAyeier
¥ (ZHD) -outwetA-z-urprutxidoapiyerysy
Y (CHO) -outure1A-Z-utiozeplut

¥ (ZHD) -outweA-z-utr1oZRpTUY

¥ (ZHD) -outure1A-z-utpyaAd

P (THD) -outuretA-Z-utprIid

¥ (THD) -outure1A-Z-1ozepTUT

¥ (ZHD) -outweA-z-[ozepTur

Z(ZHD) -outweA-p-ToZRPTWT

Z(CTHD) ~outwre(A-p-1oZOpPTWT

C(CHD) -1A-(~-utrdazeoutut-2

Z(ZHD) -1A-~-utrdazeoutwy-2

Z(ZHD) -1A-9-urprrAdouture-7
Z(THD) -1A-9-utprakdouture-2
Z(ZHD)
-TAuoqaed-oUuIwWeTA-z-(ozepIurzuaq
Z (ZHD) -outureTA-Z-1ozZepTURITZUS]

Z (TH)) -ouTwrek-z-[ozepturzuaq

LYET
©eovET
9vel
ooyl
SPET
epvel
ovEL
vEveEl
Evel
ezvel
Zrel
eipel
el
eggtl
9¢etl
eeeel
teel
ezeel
zeel

qreel
ereet
Teel

-227-



PCT/US96/20523

WO 97/23480

(€3pW-9 ‘v 'Z) -Z09DCOSHN
YdZHOYODHN

(1 Ayaydeu-1) -COSHN
(E8W-9 v 'Z) -C090C0OSHN
ydZHO” 0OHN
(1Ayaydeu-1)-70OSHN
(EaW-9 v ‘) -T290C0SHN
UdZHO7ODHN
(TAyaydeu-1) - OSHN
(teW-9'p 'Z) -C290C0OSHN
YdZHO”ODHN
(TA4yaydeu-1) -COSHN
Y4ZHDO”0DHN

Uyd”0SHN

Ud CHO"ODHN

I &L & &L &L X I XX X T T & T T T

» T &I &I I XX & X - - & X I = X

T I &I I T @&»r X & & & X X - X X

ZHD- (VH9D-0) -outweA-z-urtozeprut
ZHO- (YH9D-0) -outure[A-Z-ur1OoZRpPTUT
ZHO- (VH9D-0) -outweA-z-urToZeprUt
ZHD- (VH9D-0) THD-ouTwe[A-Z-utjozeprut
THO- (YHID-0) THD-outweA-Z-utr[ozepluy
ZHO- (PH9D-0) THD-outweA-Z-urozepTUt
ZHO- (PH9D-0) TH)-outureA-Z-urptra4d
ZHo- (YH9D-0) THd-outweA-z-urptiid
ZHO- (YHID-0) ZHD-outweA-Z-urpr1id
ZHo- (YH9D-0) THD-outwre1A-z-(ozeprut
ZHo- (YH9D-0) THo-outwe(X-z-(ozepTul
ZHD- (VH9D-0) THD-outweA-Z- [ozZepPTUY

¥ (ZHD) -outwre[A-p- [ozRpPTUY

¥ (THD) -outuwre(A-p-10ZepPTUY

P (ZHD) -TA- L-utdazeoutit-¢

Z9¢tl

09¢1
6S¢t1
85¢el
LSET
95¢tl
SSEl
ottt
£Sel
[4°1 % ¢
15¢tT
eosel
0S¢l
eLvel



PCT/US96/20523

WO 97/23480

(TAustya-z) """ HTOOHN H H H € (ZHD) -outwre(X-z-utptakd 9102
(1A1ozexost-p) CHOTODHN H H H € (ZHD) -outwre[A-Z-10ZRpPTWT 5102
(TA1oze1yi-7) ZHOTOOHN H H H £ (ZHo) -ouTweA- - [ozZRpPTUT 0102
(1AutptaAd-¢) ZHOZODHN H H H €(ZHD) -1A--urdazeourwtr-z L00Z
(1AutpTaAd-7) THOTOOHN H H H £ (ZHD) - 1A-9-utptrxAdouture-z 9002
(EHO-1) - PH9D7HOZOOHN H H H € (ZHD) -outurer A-7-1ozeptutzuaq 5002
{€HD-¢£) -YHIOTHOTOIHN H H H € (ZHD) -outwe A-z-urprut iAdoapAyexial $002
(EHD-2) -YHIDTHOCODHN H H H €(2HD) -outure 1A-Z-urToZEPIWT €002
ydZHO00HN H H H € (ZHo) -outweTA-z-urpraid z002
H H H H € (ZHD) -outwreTA-Z-10ZRpTUIY 1002
SH 518 pid grd ord erd "oN
“x3
st eﬂ
o N (0]
ot
HO nt
/2
2\
)

-229-



PCT/US96/20523

WO 97/23480

H
ng-3- COSHN
ng- - Z0SHN

(1Ayaydeu-1) ZOSHN
(d-€) -~ PHIOTOSHN
(3-2)-VH92%0SHN

(xg-9) - PHISTOSHN

(1d9-¢) - VH9DZOSHN

(1d-27) - YHID70SHN

(1A1ozexosT (TAYyla

~wIp-6'€) -] -7OSHN

(TATozexost-p) "OSHN

(1Ap11Ad-2) 70OSHN
(EHD-2) -PH9D70SHN
Ud?0SHN
ng-31Z0JHN

ng- 1COOHN
ng-uZOOHN

1 Auayd
(AxotTpauaiAyjawu

-v'e)

& = &I &n T I X =

n =

T T T X X T

-~ T &n X - =& =& T T X

=

- T T T X =

= - X m =& X - X X =

x

= X X T = =

€ (THD) -outure1A-Z-[ozepTUIY

€ (ZHD) -outweA-z-utpraAid

€ (ZHD) -outweTA-Z-TOZRpPTIWT

€ (THD) -outwreTA-p-1oZEpPTUT

€ (ZHD) -1A- L -utdezeoutTWIl -7

€(ZHD) -14A-9-urpr1idoutwe-7

£t (ZHD) -outwre A~z -10ZepTWTZUaq

£ (2HD) -outureA-z-utprwriAdoapiyexiay

€ (ZHD) -outure{ A-z-utrOZOPTUT

£ (ZHD) -outureTA-z-utpTIAd
€ (THD) -outwre1A-Z-10ZepTWT

€ (ZHD) -outwre(A-p-[ozeprul

£ (CHD) -TA-L-utdazeoutwt-g

€ (ZHD) -1A-9-urpraidouture-z

£ (THD) -outwreA-Z-10zZPpTRITZUS]q

£ (ZHD) -outwe1h-z-urprutaidoipAyeriai

€ (ZHD) -outwreA-Z-urfozeprut

svoz
| A 44
134114
8£0¢C
S€0¢C
veoc
£E0T
ze0¢
1eoc

(113114
620¢

vcoe
1202
0202
610¢C
810¢
L1oc

-230-



PCT/US96/20523

WO 97/23480

n =

TAutpraAd-¢
T1AutpriAd-¢
1Auayd
(Axotrpauatiyjau
-v'e)

1 Ausyd
(AxotTpauatiyisu
-v'g)

1Auayd
(AxotrpauatAyzsu
-v'e)

1Auayd
{Axotrpauatiyjsu
-v'g)

1 Auayd

{ Axotrpaua1Ayjau
-y

1Auayd
(Axot1pauatAyjaum
-v'e)

1 Auayd
(AxorpauatiAyiau

-v’'¢e)

€(ZHD) -outwreTA-Z-utptraid
€(ZHD) -outure1X-z- rozeprut

€(ZHO) -outwreX-p-rozepruy

€(ZHD) - 1A- L-utrdazveoutwr-7

€ (THD) -1X-9-utprakdouture-z

€ (ZHD) -outure A-7- [ozZepTUITZUa]

€ (ZHD) -outwreTA-z-urprutaAdoapAyeriai

€ (THD) -outureTA-Z-utrozZepTut

€ (CHD) -outweA-z-utpraid

090¢
6502

$50¢

1502

0s02

6v0Z

8v0c

Lvoz

9voZ

-231-



PCT/US96/20523

WO 97/23480

€°80S

yd ZHOHNODHN

ng-uoDHN

(1Axayo124A2) THOOOHN
(1Aua1ya-7) "HOOJHN
(TAutrptaid-¢ ) ZHDOOOHN
YdHO=HDOOHN
ydZHOTHDOOOHN

Yd "HDOOHN

UYdODHN

ng-uZODHN
(1A1ozexost-g) THOCOIHN
(TAuatya-z) "HOZOOHN
(1A10z®T1Y3-Z) "HOTODHN
(TAutptaAd-¢) 7HOZOOHN
(EHD-€) -VHID"HO"OOHN
Ud ZHD“ODHN

Yd CHDO0DHN

H
H
H
H
H
H

T Oxr & In T X» ™ & =-|™W ;- - &»m X - T =

H
TAutptaid-¢
TAutptakd-¢
1AutpraAd-¢
1AutpraiAd-¢
[Autptraid-¢
TAutptaAd-¢

T r *r ¥ T T ¥ X XL =T®™- T T L T - X ;- ¥ m X & T X

L I T T X ¥ & &L T T X XL =T XX T T X T X & - = =

£ (ZHD) -outweX-Z-1oZRpPTWY
€ (ZHD) -outwreA-Z-1ozZPpPTUT
€ (ZHo) -outureTA-Z-1ozZepTWT
€ (THD) -outureA-z-10ZOpPTWT
€ (ZHD) -outwe(A-Z-TozZRpPTWT
£ (ZHo) ~ourure1A-Z - Jozeprut
€ (ZHD) -outure1A-g-1ozZepPTWT
€ (CHD) -outure(X-Z-10ZepTUT
€ (THD) -outwreA-g-TozZepPTUT
€ (ZyD) -outweA-z-TozPpTUL
€ (THD) -outwre(A-Z-OoZRPTWT
€ (ZHD) ~outuretX-z-1OoZepPTWY
€(CTHD) -outureA-z-(ozeprur
€ (THD) -outwre1A-z-TozZepTUT
€ (ZHo) -outureA-z-1ozZepTay

£ (ZHD) ~outwe(A-Z-[ozepPTWT

€ (ZHD) -outureA-z-urozepTUY

€ (ZHD) -outwe| A-p-[ozepPTUT
€ (ZHD) -1A-L-utdezeoutwt-7

€ (Z4D) -1A-9-utrprakdoutue-z
€ (ZHD) -outweTA-Z-[0ZepTUTZUaq]
£ (ZHo) -outweA-z-urpTutiAdoipAye1ial

£ (ZHD) -outure[X-z-uryozepTut

060¢
6802
880¢
L8o0c
9802
5802
14:1114
£80¢C
2802
1802
080¢
6L0C
8L0C
LLOZ
9L0¢C
SLoe
£L02
8902
5902
v90¢c
€902
290¢
1902

-232-



PCT/US96/20523

WO 97/23480

£°919

b 8859
v-299

TAy3autp
-9'Z-4d-v-ZHIOZOSHN
(1A1tozexid
-€)-v-PHIDZOSHN
(1A10zex0
-2)-v-PHI2Z0SHN
(1ApT2Ad
-9)-v-VHIDZOSHN
yd-v-YH3oZ0SHN
{1Ayaydeu-1) ZOSHN
(1AYaydeu-z) ZoSHN
(T12-92) -EHIOTOSHN
(d-¥) -PHID7OSHN
(1g-%) - PH9O70SHN
{T1ATozexosT (TAYyjzaurp
-5'¢)-p] TOSHN
(1A10201Y3-7) ZOSHN
(1Ausa1y3a-z) ZosHN
(1Aptakd-g) ZO0SHN

v°vSS E(EHO-9 v 'Z) -THIDOZOSHN

tE'ovs

C(EHD-9'2) -EHIOTOSHN
(EHD-p) -PHIDZOSHN

YdZ0OSHN

T T T x©x E T =X

T T T xXx X & T =

T T T X T - =

T X T T X T =X =

LT X X x - X =X

T - X T T T & X

E(THD) -outwreT1A-Z-1oZepTUWT

€(ZHO) -outure1&-z-1ozepTut

€ (THD) -outureT A-Z-TozZepPTMT

€(ZHD) -outure1A-z-ozepTUIT
€(ZHD) -ourure1A-z-10zZRPTWTY
€(ZHD) -outuretA-z-1ozeprut
€(THD) -outweA-z-ozeprut
£(THD) -outwerA-z-1ozeprut
€(THD) -outure1A-z-ozeprur

€ (ZHD) -outure[A-Z-1ozepTUIT

€(CHD) -outweA-Z-[ozZepTUY
€(ZHD) -outuwe1A-Z-1ozepTuUt
€ (THD) -outwe1A-Z-(OZeRpPTUY
€ (THO) ~outwreTA-Z-[OZRpPTUT
€ (THO) -ouTweTA-Z-[oZepTuIt
€ (ZHD) ~outure [ A-Z- [ozeprut
€ (ZHD) -outure1A-z-1ozepTuIt
€(THD) -outure1A-z-1ozZepTuy

S01¢

2vo01?¢

qrore

epole
p01e
€012
Zote
1012
001¢
6602

860¢C
L60C
260¢
S60¢
v60¢C
£60C
260¢C
160C

-233-



PCT/US96/20523

WO 97/23480

{ TAyaydeu-z) HNCOSHN
(4-v) - PHIOHNTOSHN
(28-v) - VHIOHNZOSHN
[1A1ozexost (TAYyrawtp
-5°¢)-v]) ZOSHN
(1AptaAd-¢) HN?OSHN
(€an
-9'p'Z)-CO9DHNTOSHN
(ZaW-9 ' 7) - ED9IDHNTOSHN
(EHD-v) - VHIOHNTOSHN
UJdHNCOSHN

ng-u-Z0SHN

Ud "HO OSHN
oxoTyo-g-TAYIBUTP
-9'Z-4d-v-HIOTOSHN
010TY2 1P
-9'Z-ud-¥-CHIDOCOSHN
T1Aylautp-9 ‘Z- (14102
-e1&d-¢) -p-CHIOZOSHN
T1Ay3eutp-9 'z~ (TA102
-exo-7) -v-ZHIDTOSHN
T1Ay32wTp-9°Z- (1Apt1id

-€£)-t-CHIDTOSHN

x

T & - =T x =

=

T - & X T =

=

T - X x T X

€ (ZHo) -ouTtweA-Z-(ozepTul
€ (THD) -outure[A-Z-TozepTUT

€ (ZHD) ~ouTweA-Z-ozZepTUT

€ (ZHD) -outwre[A-2- [ozepTWT
€ (ZTHD) -outweA-z-1ozeput

£ (THD) -outwre [ A-Z- {ozepTWt
€ (ZHD) ~outwre[A-Z-JOoZepIWT
€ (Zy)) -outwre{A-z-10zeptut
£ (Zyo) -outureTA-Z- 1ozepTWt
£ (ZHD) -outure{A-z-[ozepTUL
€ (TyD) -outwre(A-Z-1ozepruy
€ (ZHD) -outweA-Z-ozeprut
€ (ZHD) -outweA-Z-fozepTut
€ (ZH)) -outweA-z-(ozepTul

£ (ZHD) -outuret A-Z- [ozeprwr

€ (ZHo) ~outweA-Z-TozeprUT

8112
LTI
911¢

ST1e
pite

€11C

[A 44

111z

otie

601¢

8012

LOTZ

9012

25012

qsote

egotc

-234-



PCT/US96/20523

WO 97/23480

Yd?oSHN

Yd CHOHNODHN

ng-UODHN

(1AxaYyo1242) THOODHN
(1Auatya-z) ZHOODHN
(TAutptaXkd-¢) THIODHN
YdHO=HOODHN
4dZHOTHOOIHN

Ud7“HOOJHN

UJOOHN

ng- 1Z0OHN
{1A1ozexost-p) "HOZODOHN
{1A1ozeTya-7) “HOCOOHN
(TAutpraAd-¢) ZHOTOOHN
(EHD-£) -PHIO"HOZOOHN
ng-u-HN"OSHN

Yd CHOHNZOSHN

(oxoryo1p

-9 'Z-4d- ) - CHIDHNZOSHN
(1Ayzautp

-9 'Z-ud-v) - ZHIOHNZOSHN
(4d-v) - PHIOHNZOSHN
(1AY3ydeu-1) HNCOSHN

L XX &m T I I XX I ¥ & I & T X X I T

T LT &» T X I I &» T & XX X X T X I =

I T X & & X & X T &I & ® X X T I =

£(ZHD) -outurerA-z-urpraid
€ (THD) -outweA-Z-utpraAd
E(ZHD) -outure[A-Z-uTpTIAd
€(ZHO) -outureA-z-urptrxAd
€(ZHD) -outure(A-Z-uTptIAd
€ (THD) -outure1A-z-utpraid
€(THD) -outureTA-Z-utpraid
£ (ZHd) -ourureyA-z-utpr1id
€(THD) -outureA-z-utpraid
€(ZHD) -outure1A-z-urpraAd
€ (ZHD) -outwetA-z-utpraAd
£ (THD) -outweTA-Zz-urptrxid
€ (ZH)) -outweA-z-urptaid
€ (ZHD) -outweA-z-urpraid
€(ZHO) -outure1A-z-urpraid
€ (ZHD) -outure1A-z-[ozeprul
€ (THD) -outure(A-z-tozeprut

£ (THD) -outweyA-Z-ToZepTUT

€ (D) -outuwre1A-z-1ozeprur

€ (CHD) -outweA-z-Tozeptut

€ (THD) -outweTA-z-Tozeprut

6€1C
8E1T
LETT
12 ¥4
SEITZ
| AR %4
€ETC
Zete
Tene
(132 &4
621¢
8TIT
Lete
9Z12
SC1¢
vZie
£C1e

4454

| A ¥4

oztz
6112

-235-



PCT/US96/20523

WO 97/23480

TAy3aurp-9 ‘Z- (1ApTIAd
-€) -v-CHIDTOSHN
1Ay3surp
-9'z-ud-p-ZHIOTOSHN
(1A102e1Ad

-€) -p-YHIOTOSHN
(1A1ozexo
-7)-v-YHIOTOSHN
(1ApT2Ad

-p) -v-VHIOCOSHN
(ud-v) -YHIDZOSHN
(tAyaydeu-1) "OSHN
(1A4aydeu-7) Z0SHN
(T15-9 ') - tHIDT0SHN
(d-v) -PHIOTOSHN
(19-%) -VHID OSHN
{1A10zZ®TY3-Z) "OSHN
(TAusty3-2) COSHN
(1Ap11Ad-¢) OSHN
v°59S E(EHD-9'v ‘Z) -THIDOCOSHN
T (€HD-9 '2) -EH9DTOSHN

(EHD-v) -VHID"OSHN

P - X X & XL T T X ™ X T =

LT »n & & X T ¥ -Z &= X =X X X

X T T I T & ™ XX X T X X =

£ (Zyo) -outweA-z-urpriid

€ (ZHo) -outureA-z-utpTIAd

€ (THo) -outuwretA-z-urprIid

£ (Zyd) -outwreA-z-utpraid

€ (ZHD) -outweA-z-utpt2Ad
£ (ZHD) ~outwreA-z-utpraid
€ (ZHD) -outurerA-z-urpraid
£ (ZHy) -outwretA-z-utpriid
€ (Tyo) -outwre(A-z-urpraid
€ (THD) -outuwreA-z-utpraid
€ (ZHD) -outure1A-Z-uTpra4d
€ (ZHD) -outwe1A-z-utpraid
€(Zyd) -outureyA-z-utpraid
€ (THD) -outweA-Z-utpraid
€ (ZHD) ~outure1A-Z-utpraAd
£ (ZHo) -outweA-z-utpriAd
€ (ZHD) -outure [ A-z-utprIAd

ezZe1e

(4] 84

S151¢

qrete

eI1st1e
1512
0S1¢
6V1C
8v1T
LyYie
9v1e
sbie
1A A %4
tvic
Zvie
1 A%4
ovie

-236-



PCT/US96/20523

WO 97/23480

(TAy3sutp
-9°'Z-4d-v) - CHIOHNTOSHN
(4a-v) - YHIOHNTOSHN
(TAyaydeu-1 (HNCOSHN
(1Ayaydeu-z) HN"OSHN
(3-v) - VHIDOHNCOSHN
{1g-v) - P"HIOHNZOSHN
[1A1ozexosT (TAyjamtp
~G5'€)-v)-"OSHN
(1AptaAd-¢) HNTOSHN
(tap

-9'p'Z) -2290HNZOSHN
(ZoH-9 'Z) - £29OHNZOSHN
(€HO-v) - VHIOHNTOSHN
YJHN?OSHN

ng-u-20SHN
Yd7“HO"OSHN

0I0TY2TP
-9°2-4d-p-THIDZOSHN
1AYyaswtp-9'z- (14102
-e1Ad-¢)-v-THIDZOSHN
TAyaswip-9‘z- (1A102

-exo-z)-p-THIDCOSHN

X & T T == =

= =X

r T & I xx =

T & T X T X

= =

X T T T X =

T X T X - =

T =

Z XX & T = =

€(THD) -outwre1A-z-utpraid
t(ZHD) -outuret A-Z-urpraid
E(THD) -outwerA-z-urprIAd
€ (ZHD) -outwreTA-z-urpraid
€(ZHD) -outuwre1A-z-utptr1id
€(ZHD) -outweA-z-urpraAd

€ (ZHO) -outurerA-z-utptraid
€ (CHD) -outureA-z-utptraid

€ (ZHD) -outure1A-zZ-utpraAd
E{ZHD) -outweTA-Z-utptraid
€ (CHD) -outweyA-z-urpraid
€ (THO) -outwelA-z-utrptiid
€ (ZHD) -outwreTA-Z-urpraid
€(ZHD) -outwreA-z-utpraid

€ (ZHyo) ~outwetA-z-utpraid

£ (CHD) -outweTA-Z-urp1aAd

£ (THD) -outweTA-z-urprakd

L91?
991¢
S912
| A%4
€912
z91e

191¢
o91e

6S1¢
8S1¢
LS1?
9S12
5512
| 4] 4

€SI

27st1e

qzsie

-237-



PCT/US96/20523

WO 97/23480

(ud-v) -¥H9D5Z0SHN
(TAy3ydeu-1) TOSHN
(1Ayaydeu-z) LoSHN

(T10-9'2) -tHIDZOSHN
(4-9) - VHIDOTOSHN

(1g9-7) -VH9570SHN
(1A102®1Yya-2) “OSHN
(tAuat1y3-7) ZOSHN
(1Ap1aAd-¢) ZOSHN
(€aW-9°'p 'Z) -THIDTOSHN
(ToW-9 '2) - EHIDTOSHN
(EHD-9) -VHIDZOSHN
Uyd“OSHN

ng-uZoJHN

(1Aua1ya-z) "HOTOOHN
(1Atozetya-z) “HOCOOHN
(1AutptaAd-¢) ZHOCTODHN
(£HD-v) - VHIDTHOTOOHN
yd ZHO00DHN
ng-u-HNTOSHN

Yd THOHN? OSHN
(oxoTys1p

-9'Z-Uud-¥) - CHIOHNCOSHN

T »r T I X L T X I X X » X »® X X - X x® X =

r ¥ ¥ T ® T T L ® X X & ©® X T ™ X T T T T

II::::I::I:::::I::::::

£ (ZHD) -outurey A-z-utprutxidoapiAyerial
£ (ZHD) -outurey - z-urprutrxAdoapAyerlal
£ (ZHD) -outure(A-z-urprurxidoapiyeriay
£ (ZHD) ~outweA-z-urpruriidoapAyeiial
£ (ZHD) -outwre [ A-Z-utprutiAdoipiyeiel
£ (ZHD) -outure A-z-utprurxAdoapAyeiie)
£ (ZHD) -outwre 1 A-z-urptwrrAdoapiyerial
£ (ZHH) -ocutweA-z-utprutxAdoapAye13al
£ (ZHD) -outweL-z-utpruraikdoapiyeria)
£ (ZHD) -outweA-z-urprutiidoipiyerialy
£ (ZHD) -outwe [ A-z-urpruriAdoapiyeyal
£ (ZHD) -outweA-z-urpruriidoapAyerial
£ (ZHD) ~outure 1 A-Z-utprutriidoapiyeaial
mAmzuvno:ﬁEda>|N|=«Uﬂiau>nouv>£uuumu
£ (ZH)) -~outure A-z-utprur1Adoapiyerial
£ (2HD) -outureTA-z-utpruriAdoapiye13s)
£ (ZHD) -outureA-Z-utprutriAdoapiye1isd
£ (ZHo) -outweyA-Z-urprwriAdoapiyer3al
£ (ZHD) -outwre K- z-utpTwrxAdoapAye1ial

€ (ZHD) -outureyA-z-utpr1id

£ (ZHD) -outwreA-Z-utpr1id

€ (ZHD) -outweA-Z-utpraid

681¢C
8812
L81Z
9812
s81¢c
¥81c
€81¢
Z81¢
1812
081¢
6L1C
8L1C
LL1Z
9LTT
SL1C
EL1
€L
zLe
L1
oLte
6912

891¢C

-238-



PCT/US96/20523

WO 97/23480

(Eol
-9'p'Z)-Z229DHNZOSHN
(CaW-9 ‘Z) - £290HNCOSHN
(EHD-p) - PHIOHNTOSHN
YdHNZOSHN

ng-u-Z0SHN
Yd?HO%0SHN

010TYo TP
-9'Z-ud-v-ZH90C0SHN
TAyaswtp-9'z- (14102
-e1Ad-¢) -p-2ZHI5Z0SHN
TAyaswtp-9'Z- (1A102
-ex0-2) -p-CHIDZOSHN
TAy3lautp-9 ‘Z- (1ApTaAd
-£) -v-ZH9OZ0SHN
T1Ay3sutp
-9°'2-Ud-v-CHIOCOSHN
(1A1ozeaxid

-€) -p-YHIOCOSHN
(1A10Z®XO0
-2)-v-PH35Z0oSHN
(1AptraAd

-v)-v-YH92COSHN

T T X T X =

T T & X I =

T XX T T - =

€ (THD) -outuwreTA-z-urprurxAdoapAyeriay
€ (ZHD) -outuret A-z-urprutaAdoapAyexia
€ (ZHD) -outurer A-z-utprut xAdoapAyeriay
€ (THD) -outweA-Zz-urtprurxAdoapAyeiiay
€ (THO) -outuwre1 A-z-urprurxAdoapAyeriey
€ (ZHD) ~outure1 A- z-urpruriAdoxpAyviyal
€ (THD) -outweTA-z-urprwraAdo tpAyeriaj
€ (ZHD) -outweA-z-urprur1AdoapAyexyaly
£ (ZHD) -outureTA-z-utprutiAdoapAyeaiay
t (THD) ~outure( A-z-utprutiAdoapAyeiyal
€ (ZHD) -outweTA-Z-urprur 1AdoapAyeiyal
€ (THD) -outure[A-z-utrtprutaAdoapAyrazey

t (CTHD) -outure1L-z-urprwtaAdoapAyeiyay

t (ZHD) -outweA-z-utprutriAdoapAyeijal

L61e

9612

S612

| 4-2¢4

t612

2612

1612

20612

qo612

©061¢

061¢

2681C

q681¢

v681L

-239-



PCT/US96/20523

WO 97/23480

(1A10ze1Y3-Z) ZOSHN
(1Auatya-7) ZOSHN
(1ApT11Ad-¢) ZOSHN

(€aW-9°p '2) -THIDCOSHN
{CoK-9 '7) - EHIDTOSHN
(EHD-€) -PHIDZOSHN
Yd{OSHN

ng- TCOOHN

(1AuaTy3-2) THOZODHN
(TA10zP1ya-Z) CHOCOOHN
{1Autptaid-¢) “HOTODHN
(EHD-v) ~PHIDZHOZOOHN
Yd ZHOHNCOSHN

(oxoTyoTp
-9°Z-4d-v) - CHIDHNCOSHN
(TAyaeurp

-9 'Z-4d-¥) - CHIOHNZOSHN
(Ud-v) - PHIOHNZOSHN
(1Ay3ydeu- 1) HN"OSHN
(TAyaydeu-z) HN"OSHN
[T1ATozexosT(TAy3sutp

-5'€)-v]17OSHN

n & & X T T - T - x X T T

r - = =

T & T XX X T :®® & - X T T =

T T X =

rT T X W & ® & » x X =" T T

x

r & & =

€ (THD) -outweA-Z-utozepIUY
€ (ZHD) -outweA-Z-uryozepTUY
£(ZHD) -outure(A-Z-utT0ZRpPTUT
€ (ZHD) -outuwreA-Z-urOoZEPTIUY
€(ZHd) -outure(A-z-urrozZepIUY
€(THD) -outuweA-Z-urTOoZEpPTUY
€ (ZHD) -outuRTA-Z-utOoZRpPTWY
€ (ZHD) -outuwre(A-Z-urozZEpPTUT
€ (THD) -outure[A-Z-uttozZRpIUT
€ (ZHD) -outweTA-Z-uTOoZepPTUY
€ (ZHD) -outureTA-Z-ut1ozepPTWY
€(ZHD) -outuwreA-Z-uyfozepTU

£ (ZHD) -outure 1A-z-utprwriAdoapAye1ial
£ (ZHo) -outuwre(A-z-utprur1AdoapAye1al
£ (ZHD) -outuwre{A-Z-utptwr aAdoapAye13a)
£ (ZHo) -outwreA-z-utprwt 1AdoapAyeial
£ (ZHD) -ouTure 1 A- Z-utprwt 2AdoapAyeiial

€ (ZHD) -outure1A-Z-utpTwixAdoipAyeiial

€ (ZHD) -ourure(A-z-urprut AdoapAye13al

91¢¢
sice
viee
g1ee
z1ee
1 8§44
01z
602¢C
802¢
L0C2
902¢
s02¢
vozz

toze

ozt

1§44

002

6612

8612

-240-



PCT/US96/20523

WO 97/23480

TAy3ewip-9 ‘Z- (1A102
-exAd-¢)-p-CHIDZOSHN
TAYyautp-9 'Z- (14102
-exo-7) -p-THIDCOSHN
1Ay3surp-9‘z- (TAp1raAd
-£)-p-ZHIDZOSHN
TAyaswtp
-9‘Z-Ud-¥-THIOCOSHN
({1A1ozeaAd
-£)-v-PHIDTOSHN
(tA1ozexo
-Z)-p-PHIOZOSHN
(1Ap1aid
-¥)-v-PHIDZOSHN
{4d-v)-YHIOZOSHN
(1Ay3ydeu-1) “OSHN
(1Ayaydeu-z) “OSHN
(C10-9'2)-tHIDZOSHN
(3-v) -YHID70SHN
(19-¢) -VYH9070SHN
[1ATozexost (TAYyiawIp

-5'€)-v])-<OSHN

r T T T & = X

I T T T X X =

n X - & X T x

€ (ZHD) -ouTwRTA-Z-UT[OZPPTUT
€ (THD) -outuwreA-z-urozepTUT
€(TyD) -outwe T A-Z-urTOZRPTUT
€ (ZHD) -outureTA-Z-uTTOoZYPTWY
€ (ZHo) -outure(A-z-utr1oZepPIUY
€ (ZHD) -outTwreyA-z-utTO0ZERPIWY
£ (THD) -outweA-Z-utr{ozeprwy
€ (ZHD) -outweA-Z-ut(ozepIWT
€ (CHD) ~outwretA-z-utrfozeprut
€ (THD) -outure1A-Z-utrozepTwl
£ (THD) -outwre(A-Z-utiozeptut
€ (ZHD) -outureTA-Z-utTOZRpPTUT

€ (ZHD) ~outuweTA-Z-ur(oZOpPTWT

£ (Zyo) -outuwrerA-z-utyozepruy

ogzee

agzee

vgeee

£C?

ogezee

qzzee

egeee

(4444

1eee

0zee

612

812

812¢

Lize

-241-



PCT/US96/20523

WO 97/23480

(tAuatya-z) CoSHN
(1AptaAd-p) COSHN
(EaW-9 v 'Z) -THIOZOSHN
(CoW-9'Z) - EHIDTOSHN
(EHD-¢) -YHID?OSHN
yd<oSHN

Yd HOHNTOSHN

OHOHEU..HU

-9 'Z-ud-v-CHIOHNTZOSHN
T1Ayasutp
-9'Z-Yd-v-CHIOHNZOSHN
(ud-p) - VHIOHNTZOSHN
(1Ay3jydeu-1 (HN”OSHN
(TAYyaydeu-z) HNCOSHN
(ol

-9'p'Z) -C29OHNCOSHN
(TaW-9 '2) - £D9DHNCOSHN
(EHD-¥) - PH2OHNZOSHN
YdHN” OSHN

ng-u-Z0SHN

4d " HD"OSHN

o1oTYoTPp

-9'2-Ud-bv-THIDZOSHN

|- I - - - A

=4

r T T x

r = & & = =

r ®T X T X T =

o

- X = =

T & X - = =

= T T x r x & x XX T =

= - - - - -

€ (ZHo) -outweA-Z-TozZPpPTWIZUS]
€ (ZHD) -outwe1A-Z-[0ZepluTZUaq
€{ZHD) -outure[A-Z- [OZRpPTWTZUa]
£ (ZHo) -outure1A-z-1ozZeptutzuaq
€ (THD) -outwre(A-Z-~[OoZepPIWIZUS]
€ (ZyD) -outwetA-zZ-TozZepTUWTIZU3]

€ (2Zyo) ~outureA-Z-utryozepIWt

€ (ZHD) ~-outure1A-Z-utrozepiut

€ (ZyD) -outureA-Z-uryozeptuy
€ (ZHo) -ouTure1k-Z-utOZEPTUY
€ (ZyD) ~outwe1A-Z-urrozeprur

£ (ZHD) -outureA-Z-ut10oZEpTUT

£(Tyo) -outweA-z-utTozZepPIWT
£ (THo) -outweA-Z-urToZRpPIHY
£ (THo) -~outureA-z-uyrozeprut
€(THo) -outureA-z-urjozeprut
€ (THD) -outureyA-z-utrrozeptUr

€ (THD) -outuwreTA-z-uryozepruy

€ (ZHD) -ourweA-z-urozeprurt

vie
18 244
ovee
6E£CT
8¢
Leee
9€c2

Seee

veze
R XA
zeee
1¢2¢

0€2¢
622¢
822¢
LeTT
9z2¢
YA 44

vezee

-242-



PCT/US96/20523

WO 97/23480

(ud-v) - VHIOHNCOSHN
(1Ayaydeu-1 (HNZOSHN
(1Ayaydeu-z)HNZOSHN

{Ean

-9’y '2) -C390HNCOSHN
(TeW-9'7) - £DIDHNCOSHN
(€HO-¥) - PHIOHNCOSHN
YdHNZOSHN
nd-1-70SHN
Yd?HOTOSHN

QIOTUDSTP
-9'Z-ud-v-ZHIDCOSHN
1Ayasuip
-9'2-4d-v-ZHIDCOSHN
(4a-v) -PHIOZOSHN
(1Ay3ydeu-1) 7OSHN

(1Ayaydeu-z) COSHN

(T12-9°2)-tH9DCOSHN

(d-€) ~YHID7OSHN
(19-¢) -PHO9D70OSHN
[1ATozexosT (TAYlawTp
-5'€)-p]-“OSHN

(1A10ze1Y3-2) “OSHN

T T T X T = =X x T T T - X = -

x

T T - - x T = = @ X - - - = =

==

T & T =& T T X T T T T X = X o

=

€ (ZHD) -outwre1A-z - [ozeprUITZUAQ
£ (ZHD) -outure A- 7 - [oZepTwitZUSq

€ (ZHD) -outue A-z-[ozZepTUTZUA]

€ (THD) -outure(A-z-1ozZeptutzuaq
€(ZHD) ~outuwre [ £-Z-[ozeprurzuaq
€ (Zyo) -outwre(A-2-1ozZvprUITZUSq
€(ZTHD) -outwe1A-Z-[0ZRpPIWTZUa]
£ (THD) -outure 1 A- - (ozepliurzuaq

€ (ZHo) -outure7 A~z - {ozepIuyzuaq

€ (ZHD) ~outweA-7Z-[ozeprurzuaq

€ (ZHD) -outweTA-Z-TOoZRpPIWTIZULq
€ (ZHD) -outwre1A-Z-10ZeprurzUaq
€ (ZHD) -outweA-z-[0ozepTHTZUaq
€ (THd) -ourure1A-Z-TozZepTWTZUS]
£ (ZHD) -outwetA-z- [(ozeprurzuaq
£ (ZHD) ~outwre[A-z-1ozepruwitzuaq

£ (ZHD) -outure{A-z-1ozeprut 2Uaq

£ (ZHD) ~ouTwe T A-Z- [0ZRpPTHTZUd]

£ (ZHD) ~outweA-2- [ozepturzuaq

1922
0922
6S2¢C

857¢
Lsee
9822
144
| 4144
3T 44

(A4

1522
0427
(1444
BvZZ
Ltz
9vee
svee

yvee
evee

-243-



PCT/US96/20523

WO 97/23480

oxotyotp
-9'Z-yd-v-ZHIDZOSHN
1Ayaautp
-9'Z-4d-v-THIDCOSHN
(4d-v) -PHIDZOSHN
(1Ayaydeu-1) COSHN
(1Ayaydeu-7) TOSHN
(212-9°2) -EH9DTOSHN
(d-€) -VHID?OSHN
(xg-¢) - PHIDTOSHN
(1A1ozexosT-¢) COSHN
(1A1ozetyi-z) OSHN
(1AptaAd-¢) ZOSHN
(Cap-9 ‘v '2) -CHIOTOSHN
(CaW-9'2) -tHIDOTOSHN
(EHD-p) - PHIDZOSHN
ng-T1ZODHN

udZHOZODHN

Ud “HOHNCOSHN

QI0TYO1IP
-9'Z-4d-v-THIOHNZOSHN
TAyjautp

-9 'Z-4d-b- CHIOHNTOSHN

T XX T & I L LT X X T X I Xx X I X

I X ¢ T X x - x XX X X X X L X X

n xrT & X XX X T X xr xx X & X x T T

€ (ZHD) -1A-9-utpraAdoutue-7

€(ZHD)-1A-9-utpriidouture-g
£ (ZHD) -1A-9-utpriidouture-z
€ (CTHO) -1A-9-utprakdoutwe-7
€ (ZHD) -1A-9-urpraidoutwe-7
£(ZHo) -1K-9-utpraidourure-z
€ (ZHD) -1A-9-uTtpraAdouture-7
£ (ZHD) -1X-9-utptaidoutwe-z
€ (THD) - 1A-9-urptIiAdouture-z
€ (ZHD) -1X-9-utpraiidouture-7
£ (ZHD) -1 A-9-urpTaAdouture-z
€ (ZHD) - 1A-9-utpraiAdoutwe-z
€ (ZHD) -1A-9-utrpraidouture-Z
£ (ZHD) - 1A-9-utpraAdoutwe-7
€ (THD) -outweA-Z-[ozepIuitzuaq
€(ZHD) -outweA-g-1ozZRpTUTZUS]

€ (ZHD) -outwe -z - [0zZRPIWTZUS]

£ (ZHD) -outureT A-z- [ozZRpPTWTZU]

€ (ZHD) -outuwre K- - [ozeptuizuaq

08¢<

6L2T
8L2C
Leee
9Lz
SLeeT
vLee
€Lz
Lee
Teee
R AA
69¢C¢C
892¢
L9ce
992¢
s9¢tC
va9cze

€922

[4:F A4

-244-



PCT/US96/20523

WO 97/23480

[1ATozexost (1Ayjautp
-5 '€)-v)-Z0SHN
(1A1ozexost-p) LOSHN
(TA10zZex0ST-%) “OSHN
YdZOSHN

Uyd?osHN

ng- TZO0HN

ng-uZoJHN

o101Ys1p

-9 'T-Ud-v-CHIDHNTZOSHN
TAy3zaurp
-9'2-4d-v-ZHIOHNTOSHN
(Ud-v) - YHIOHNCOSHN
(TAY3ydeu-1 (HNZOSHN
(tAyaydeu-z) HNZOSHN
(tap

-9'p'Z) -Z29OHNZOSHN
(CaH-9'2) - ED9OHNCOSHN
(€HD~¥) - VHIOHNOSHN
YdHN"OSHN

ng-T1-70SHN

U47HD"OSHN

T T X & & = =

=+

T T X =

T T X T = =

T & T @ & = =

x

T T = =

I - =& & =X =

& & T - = = x

-

T & X =

T - X - = =

€ (ZHo) -14-L~utdezvouTtwy-¢
€(ZHD) -outure{A-p-rozepruy
€ (ZHD) -14--utrdezvoutur-2
€ (ZHD) -outweA-p- Tozeptut
€(THD) -TA--urdazeouTur-2
€(ZHD) -1A-9-utpraidouture-7
mawzu.a~>|m|=uvﬁu>ao:«Ean

€ (ZHD) -1A-9-urptraidourure-z

£(CHD) ~TA-9-utptaiAdourure-z
€(THD) -1A-9-utpTraAdouture-7
€(ZHD) -TX-9-urprakdoutwe-z
€ (ZHD) -tA-9-urprakdouture-z

€(THD) - 1A-9-utprakdourure-z
€(ZHD) -1A-9-utpraidouture-z
€ (ZHD) -1&-9-urprakdouture-z
€(ZHD) - 1A-9-urprakdouture-z
€(THD) -TA-9-utpraAdourture-z
€ (ZHD) -TA-9-utpraAdouture-z

862¢
L62?
962¢
5622
v6zZ
€62
z622

1622

062¢
682C
B88ZZ
L8ze

98¢
1: 44
14:F44
13:144
Z82¢
1827

-245-



PCT/US96/20523

WO 97/23480

YdCHOZOOHN

4dZOSHN

€(€HD-9'p’'Z) -THIDOTOSHN
YdZHo%00HN

Y4?OSHN

YdZHOZOOHN

Yd?oSHN

Yd ZHOTOOHN

4d?0SHN
E(EHD-9'Y 'Z) -CHIDTOSHN
YdZHOTOOHN

Yd?OSHN

€ (EHD-9'p'Z) -CHIOTOSHN
ydZHO" 0DHN

yd”"OSHN

Yd“OSHN

YdCOSHN
Yyd70SHN
YdZOSHN
[1AtozexosT (1Ayyaurp

~-G'g)-p]-COSHN

T T I ¥ T X X X ¥ T T X X X

H

1 Auayd (Axo1p
-auatAyjau-p ‘g)
1 Auayd (Axo1p
-auatAyau-p‘¢)
1Aurpraid-¢
TAutptaid-¢

T T T & T & T™ @M - o™ ox ;™ X X X

T T»r T £ ¥ & T X X X X - T X =

Z(ZHo) -1A-9-urpraddouture-z

Z(Tud) -14A-9-urprakdoutue-g

T (THD) - (Auoqaedo-outweA-Z-[oZzepIwtzuaq
Z (THD) -outuretA-Z-10zZepIuizuaq

Z (ZHD) -outwe 1 A-Z-[ozeprwtZUSQ

Z (THD) -outurefA-z-utpruriidoapAyeria
Z(ZHD) -outure k- z-utprutxAdoipAyeriel
C(ZHD) -outwreTA-Z-urT0ZRpPIWT

Z(THD) -outwre1L-z-urjozepiwy

Z(ZH)) - Auoqaes-outweA-z-utpTIAd
Z(ZHD) -outure(A-Z-urpraid

Z(Zyo) -outweA-z-utpriid

Z2(Zyo) - 1Aucqres-outure(A-Z-(ozeptut

2 (Tyd) -outuwre(A-z-fozepTur

Z(THD) -outwre[A-Z-TozZepTUT
€ (ZHD) -ourweA-z-utprI4id
£ (ZH)) -outmweA-z-1ozepTUT
€(Zyo) -ourweA-z-urpraid

€ (ZHD) -outwe A-Z-[ozeprut

€ (ZHD) -outure[&-p- [ozepTUT

81¢el
L1et
91¢EC
R X4
| 2434
|28 X4
Ziee
11ee
01t
60€C
80T
LOET
90¢2
S0¢c
voec

€0ET

[41]1 %4

10¢C

00€C

662C¢C

-246-



PCT/US96/20523

WO 97/23480

£°22S

(EaW-9 'y ‘2) -CO90COSHN
YdZHOCOOHN
(1Ayaydeu-1) -ZOSHN
yd ZHO?0OHN
Yd?OSHN
YdZHOTOOHN
Y4 ?0OSHN

Y4 ZHOCOOHN
Ud?OSHN

yd ZHOCODHN
Yd ZOSHN

4d THOZOOHN
ydZ0SHN

Yd ZHO?0OHN
yd0SHN

yd ZHOT0OHN
yd?0SHN
UdZHOZODHN
Y4 OSHN
UdZHOTOOHN
Yd”OSHN
YdZHO? OOHN

Y4dZ0SHN

T @ ¥ X » X»r ;N XX X©&® X & & X¥ X I & ¥ T T T X™ = X

X ¥ ¥ LT &I & ;I ¥ & X ¥ T &N X X ™ r & T ¥ I I X

xT X T =

T I I X X &I T~ = I & T X X = I ¥ X X

ZHO- (PH9D-0) ZHD~outwe1A-2-[0ZPpTUT
CHO- (VH9D-0) THO-outwe1A-Z-10ZPpPTUT
ZHO- (YH9D-0) THD-outuw T X-Z-1ozZepTUlY
Y (THD) -outure1A-p-1oZepTUY

Y (THD) -outwre1A-p-[ozZepTUT

¥ (ZHD) - [ K- -utdezeoutuy-¢

Y (CHD) -1A--utrdazeoutmr -7

Y (CHO) -1X-9-urpriidouture-z

Y (THD) -1Kk-9-utpraidouture-z

P (ZHD) -outure1 A-Z- TozepTUITZUAq

¥ (ZHD) -outure [ A-Z - [ozeptutzuaq

P (2ZHD) -outurey A-Zz-utprut tAdoapAyexiel
¥ (ZHDO) -outuwre A-z-utprut1AdorpAyexiay
¥ (THD) -outureTA-z-ut1oZRpTUY

Y (ZHD) -outure1A-Z-urT0ZRpPIWY

¥ (Zyo) -outureA-z-urpr1id

¥ (ZH)) -outwretA-z-urpraid

¥ (ZHo) -outweA-Z-TozZepTuY

¥ (ZHD) -outwe[A-z-1ozZepTur

Z(THD) -outweA-p-TozZepTUY

Z(Zyo) -outmeA-p-(ozeprut

Z(CHO) -1A--utrdeazeoutwt-g

Z(THD) -14A-L-utdezeoutut-g

|3 4 %4
ovee
6eEc
3R X4
LEET
9eel
SEt
veee
1 4 A X4
zZeee
Teel
0EET
6C¢€C
8z¢ec
Leee
92¢¢
STee
| XA X4
£zee
zeee
12¢e2
oced
61¢€C

-247-



PCT/US96/20523

WO 97/23480

(Eal-9 % '2) -Z290C0SHN
UdTHOCODHN
(1Ayaydeu-1) - ZOSHN
(E3n-9 ‘v 'Z) -%29D5C0SHN
YaZHO?00KN
(1Ayaydeu-1) - Z0SHN
(€aW-9 v 'Z) -ZD290%0SHN
UdZHO70DHN
(1Ayaydeu-1)-Z0SHN

T L - I =X & X T X

T ¥ XX X T ©x T T =X

‘m ¥ T =™, =m xr T T =

ZHO- (YH9D-0) -outwe[A-Z-urozeprury
ZHO- (YH9D-0) -outure(A-Z-utrozZeptuy
ZHO- (YH9D-0) ~ouTwe(A-Z-utozeplut
ZHO- (PH9D-0) THO-outureTA-Z-utozepruY
ZHO- (PHID-0) THO-ouTweTA-Z-uT(OZRPTUY
ZHo- (YHID-0) THD-outwreA-Z-uTT0ZPPTUY
ZHD- (YH9D-0) THD-ouTweA-Z-uTpTIAd
ZHo- (YH9D-0) THD-outure 1 A-Z-uTpTIAd
ZHO- (VH9D-0) ZHo-outwe A-z-utpTIid

11 %4
6vET
8VET
LYEC
A A %4
11 A %4
vvee
13 234
4 A%4

-248-



PCT/US96/20523

WO 97/23480

(TA1ozeTYy3-Z) THOCOOHN H H € (2yD) ~outweTA-p-TozepTwWT  0T0€
(tAutpta&d-g¢) CHOCOOHN H H € (2HD) -1h-L-utdazrOoUTWT-2 LOOE
(TAutpTIAd-Z) ¢HOZOOHN H H € (ZHD) -TA-9-uTpTrakdoutwe-z  900€
(EHD-b) - VHIDZHOCODHN H H € (Zyo) ~outweTA-z-Tozeprurzuaq S00€
(€HO-€) —VHIDCHDZOOHN H H € (2un) -outweTA-z-utprwrafdoapAyeaisl  v00E
(EHD-2Z) —VHIDZHOCODHN H H € (Zy)) -outwe TA-z-utrozeptwt €00E
YasHOCOOHN H H € (ZyD) -outweTA-z-TozepTWT OZ00€E

YdZHDZODHN H H € (2HD) -~ouTweTA-z-utpTutaAdoapiyeiial dqC00E€

ydZHOOODHN H H € (2yD) -outwe TA-z-utrozepTWT BZOOE

YdZHO00IHN H H € (ZYD) -outweTA-z-utpTiAd  Z0OE

H H H € (ZHD) -outweTA-z-10zepTwr  T00E

SW ord 1 o 79 ON
-x3

-249-

SUBSTITUTE SHEET (RULE 26)



PCT/US96/20523

WO 97/23480

((1hang

-2)-t-28H-9/2) -ZHIDCOSHN
((1Aptaid
-%)-p-C8W-9 ’Z) ~CHIDZOSHN
((TApTakd
-€)-%-29W-9 ‘7) ~ZHIDCOSHN
(Ud-$-CaW-9’2) -CHIDCOSHN
(Ud-p-2aW-9’2) -ZHIDZOSHN
(Ud-¥-2oW-9 ‘2) -CHIDCOSHN
(Ud-y-<ow-9‘2) -THIDCOSHN
(E3W-9 'y “Z) ~CHIDCOSHN
(ZonW-9’Z) -EH9DCOSHN
{EHD-7) —PHIDZOSHN
yd2oSHN

YdCOSHN

4d%oSHN

Uyd4%0SHN

UYdCOSHN

ng-3Z00HN

ng-TZ0DHN

ng-ulODHN

(TAustya~z) 2HOCOOHN

(TATozex0sT-§) ZHOCODHN

r x I x I T = T T X

T - T T T X

Iz T & T

Z L XL L @ X I & I & & & n X

€ (ZuD) -outweTA-Z-TOZRPTWT

€ (ZHD) -outweTA-z-T0ZEPTUT

€ (ZHD) —ouTweTA-Z-T0ZEPTUT

€ (ZuD) -outweti-z-urtptwraAdoapdyeiiaj

€ (Zyo) ~outwe rA-z-urTOoZEpPTWT

€ (ZHD) -outweTA-z-utprakd
€ (¢HD) -outwe[A-Z-T10ZRPPTWT
€ (CHD) -ouTWRTA-Z-TOZRPTWT
€ (CHD) -ouTweTA-Z-TOZEPTWT
€ (2HD) -TA-~utdazeoutwWT-2
€ (CHD) -ouTwWeTA-Z-T0ZEPTWT

€ (CHD) —outweTA-z-utpTwtidAdoapAyeaialy

£ (ZHO) -outwe TA-Z-uTTOZEPTWT

€ (CHD) -ouTweTA-z-utpTIAd

€ (2yD) -1Lh-9-utpTahdoutue-z
€ (2yp) —ouTweTA-Z-TOZEPTWTZUQ
€ (2yD) -ouTtweTA-z-urpTurrAdoapiyeaialy

€ (ZHD) -outweTA-z-uTTOZEPTWT

£ (¢yD) -outweTA-Z-uTpTIAd
£ (¢HD) -ouTweTA-Z~-TOZEPTWT

T1Z20¢

ytzoe

brzoe
FT20€
9120¢
P120¢
o120¢
qieoc
B1Z0¢€
T20¢€
P0Cot
2020¢
q020¢
e0c0t
020€
6T10€
810¢
LTOE
9T0€
ST0€

-250-

SUBSTITUTE SHEET (RULE 26)



PCT/US96/20523

WO 97/23480

((14A1ng

—2)-p-Con-9 'Z) -ZHIDZOSHN H H € (ZHD) -ouTwe TA-z-urTozZEpTWT TNTIZOE
((1ApTaAd

—b) ~p-281-9 ' 7) ~ZHIDZOSHN H H € (CHD) -ouTtwe TA-z-urTozeprwt 3ITZO0E
((1Rpt1id

-€)~p-C9W-9 ‘Z) -CHIDCOSHN H H € (2yD) ~outwe TA-Z-urTOoZEpPTWT SIZ0E

(€81-9 'p ' 7) ~ZHIDZOSHN H H € (Zyn) ~outwe (A-z-urrozZeprwr ITZOE
((1A1ozRIAd

-G) -p-C9H-9'2) ~CHIDZOSHN H H € (Zun) —outweTA-z-utpraid bizoe
((TAzng

-€)-t-C9W-9’Z) -CHIDCOSHN H H € (ZHD) —outweTA-z-utptaAd d120¢€
((1&xn3

—7) ~p-20W-9 ' 7) -ZHIDZOSHN H H € (CyD) -outweTA-z-utptahkd OIZ0€
((1&ptaid

-p)-b-CPW-9/Z) -CHIDTOSHN H H € (ZHD) -ouTweTA-z-utptakd UTZOE
((TApTaAd

~€)-p-29W-9‘2) -CHIDCOSHN H H € (Zyp) -ouTweTA-z-uTprIAd WIZOE

(E91-9'p *Z) - ZHIDZOSHN H H € (CHD) ~outweTA-z-utprakd TI1Z0€
((1ATozexid

~G)-p~CoK-9 ‘Z) -CHIOZOSHN H H € (Zud) —outweTA-z-1ozZepTUT ATZOE
((thang

-€)-p-CoW-9 ‘) ~CHIDZOSHN H H € (ZyD) -outweTh-z-Tozeprur (1Z0€

-251-

SUBSTITUTE SHEET (RULE 26)



PCT/US96/20523

WO 97/23480

ng-T-20SHN
(Ua-$-219-9 ‘) ~ZHIOZOSHN
(210-9'2) —EHIDZOSHN
(TAy3zydeu-T1) ZOSHN
(3~-€) ~PHIDCOSHN
(3-2) —~PHIDZOSHN
(1g-%) —VHIOZOSHN
(1g-£) —VHIDZOSHN
(1g-2) ~PH92%0SHN
[TATozexosT (TAYyaa
-wTp-5‘g) -§1-COSHN
[TATozexoST (TAYyla
~wIp-G‘g) - 1-20SHN
[TATOzex0ST (TAUa®
-wTp-5‘g) -%1-20SHN
[TATozexosT (TAYya®
-wIp-6‘€)-%]1-¢OSHN
(TAT0zEX0ST-p) COSHN
(TApTakd-z) COSHN
((TATozr1Ad
-G)-p-22W-9'Z) -CHIDCOSHN
((1&ang

-€)-p-C3KW-9 ’Z) -ZHIDZOSHN

I X - =

m T @& X =

T - & n T & X & =

€ (ZyD) ~ouTweTA-z-10ZepPTUT
€ (CHD) —outweh-z-T10zZEPTUT
€ (¢HD) —outweTA-z-10ZEPTUT
€ (CHD) -ouTweTA-Z-TOZEPTWT

€ (CHD) -1h-¢-utdazeouTuT-7

€ (ZHd) -1h-9-utpraiidouTwe-g
€ (2yD) -outweTA-z-10zEpPTWTIZUS]
€ (ZHD) -ouTweTA-z-utpTwtakdorpAyeiial

€ (ZHD) ~ouTweTA-Z-UT1OZRPTWT

€ (ZHD) ~outweTA-z-TOZePTUT

€ (2yD) —outweTA-z-urpTwizAdoIpAyerialy

£ (ZyD) -outwe T[A-Z-UuTTOZEPIWT

€ (TyD) -outweTA-z-urpTIAd
€ (CHD) -ouTWeTA-Z-TO0ZRPTUT

€ (CHD) -ouTweTA-p-10ZEPTUT

£ (Zyp) -outwe TA-z-uryozZEpPTWT

€ (Zyo) -ouTwe TA-Z-ur7OZEPTWT

EvOt
qge0e
BgE0E

8£0¢€E

GEO0E

veOE

£€e0¢t

Zeot

TE0E

20€0¢

qoeoe

eOEOE

0€0€E

6C0€

vZo¢

MTZ0E

ATZ0E

-252-

SUBSTITUTE SHEET (RULE 26)



PCT/US96/20523

WO 97/23480

L ® I - T

H

ng-3-20SHN

TAutprihAd-¢
tdutpradd-¢
TAutprahd-¢
TAutptI4d-¢
TAuTpTaAd-¢
TAutpTaid-¢

TAuayd (AxoTpaualAylau
-v’'e)

TAuayd (AxoTpausaTAyiau
-v‘€)

1Auayd (Axotpauatiylsu
-v‘€)

TAusyd (AxoTtpauaTAylau
-v’¢)

TAuayd (AxotpauaTAylau
-v’€)

1Ausuyd (AxoTpauaTiylau
-v’€)

TAuayd (AxotpausaTiylawm
-v’'¢€)

tAuayd (AxoTpouaTAyisw
-v’€)

H

r m & &n m =

x

€ (2ud) -1hk-9-utpTahdouTwe-z

€ (ZHD) ~ouTWeTA-7Z-TOZEPTWTZUS]

€ (2yp) -outweTA-z-utprurxAdozpiyezial
€ (ZHD) -outweTA-Z-UTTOZEPTWT

€ (¢HD) -ouTweTA-z-utpTIAd

€ (CHD) —ouTweTA-Z-TOZEPTWT

€ (ZHD) —ouTtweTA-p-TOZERPTUT

€ (Zud) -T1A-r-utdazeouTWI-Z

€ (ZHD) -TA-9-utpTrakdoutwe-z

€ (2HD) —ouTWRTA-Z-TOZRPTWUTZUS]

€ (ZyD) —ouTweTA-z-utpturiAdorpAyeriay
€ (ZyD) ~ouTweTA-2-UTTOZEPTWT

£ (ZyD)-outweTA-z-utpraid

€ (CHD) —outweTA-Z-10ZEPTWT
€ (2yo) -outweTA-z~utpTIid

790€

£90¢

Z290¢

190€

090¢

650¢€

PSoE

IG0€

0s0¢€

6v0€

8b0¢E

LyOE

9v0¢E

Svoe
A4S

-253-

SUBSTITUTE SHEET (RULE 26)



PCT/US96/20523

WO 97/23480

YdZHOOOHN

YdODHN

ng-ulODHN
{1A10zEX0ST-G) CHDCODHN
(TAuaTu3-Z) CHOCOOHN
(TATozeTY3-Z) CHOCODHN
(tAutptakd-¢) CHDCOOHN
(EHD-€) ~YHIOZHDOZ0DHN
Yd<HOCOOHN
(€8W-9 'y '2) ~¢09020SHN
UdZHOCOOHN
(TAy3ydeu-1) -2OSHN
(E8W-9 ‘b ‘2) -C09DC0SHN
ydZHOCODHN
(1Ay3ydeu-1) -COSHN
(€ew-9 % *2) -CD9DC0SHN
UdCHOCOOHN
(TAy3ydeu-1) -TOSHN
(E3W-9 ‘v “2) -2¢D9DC0OSHN
YaZHoOCOOHN
(18y3ydeu-1) -20SHN

H

H

T ©n T & T & & &I T

X T T©T = & & T T I I X

H
TAutpraid-¢
TAutpradd-¢

113 fe]
EHD
EHD
EHD
EHD
EHD
EHD
EHD

™
ooy
O

n L & N I m - - © =T =& =m =& &I

€ (ZHD) -ouTWRTA~Z-10ZEPTUT

€ (ZHD) -ouTweTA-Z-T0ZEPTUT

€ (2uD) -~ouTweTA-z2-T0ZEPTUT

€ (ZgD) —outweTA-z-70zepTUT

€ (CHD) -ouTweTA-z-T0ZEpPTUT

€ (¢HD) -ouTweTA-Z-T0ZRPTWT

€ (CHD) -ouTweTA-Z-TOZERPTWT

€ (¢HD) -ouTwe(A-Z-TOZEPTWT

€ (CHD) -ouTweTA-Z-T0ZepPTUT
(YH9D-w) ~ouTWETA-Z-UTTOZRPTWT
(tH9o~-w) —outweThA-zZ-uTT0ZERPTWT
(Yu90-w) —outweTA-z-UT10ZEPTWT
(t490-0) CHO-ouTWRTA-Z~-UTTOZEPTWT
(Py90-0) CHD-OUTWRTA-Z-UTTOZEPTUT
(YH90-0) ZHO-ouTWRTA-Z-UTTOZEPTUT
(YH99-0) Zyo-outweTA~-z-utptIid
(Yy95-0) Zyp-outweTA-Z-uTptIAd
(Yg9p-0) Zyp-outweTA-z-uTpTIAd
(tH90-0) ZHO-ouTweTA-Z-TOZeEPTUWT
(YH9D-0) ZHD-ouTWeTA-Z-TOZEPTWT
(YH90-0) CHO-ouTweTA-Z-T0ZEPTWT

€ (ZHD) -outweTA-p-TOZEPTUT

€ (ZHD) ~-TA-(-uTrdozROUTWT-2

£80€
Z80E
180€
080€
6L0E
8LOE
LLOE
9LOE
SLOE
1890¢€
A890€
£g90¢€
T890€
ug9o0€e
bggoe
3890¢€
®890€
P890E
0890¢€
q890¢€
®890€
890€
$90¢€

-254-

SUBSTITUTE SHEET (RULE 26)



PCT/US96/20523

WO 97/23480

€°¥6S

b 896
2 A

(1Aptakd-p) -p-YHIDZOSHN
(ua-v)-¥u92%20SHN
(TAy3jydeu-1) ZOSHN
(TAyauydeu-z) COSHN
(€10-9’2) -EHIDCOSHN
(a-t) -VHI2%0SHN
(1g-%) —PHID%0SHN
[TATOzeXOST (TAYISWID
-5’¢) ~p1COSHN
(TAtozeTY3-2) COSHN
(TAu®Ty3-7) COSHN
(TApTaAkd-g) COSHN

€ (EHO-9 v ‘7) -CH9DZ0SHN
C(EHD-9'2) -EHPD0Z0SHN
(EHD-b) -PHID%0SHN
Ud?0SHN

UdCHOHNODHN

ng-UODHN
(TAx2yo1242) CHOODHN
(TAuaTy3-z) THOODHN
(TAutpTaAd-¢) CHOODHN
UdHO=HDODHN

ydZHOZHOOOHN

n n X & T I X

T

n n - X & »® T - T = =

€HD
EHD
€HD
€HD
EHD
€ud

€Ho

£HD
E£HD
€10
£HD
E€HD
EHD
EHD
Eud
£HO
€HO
EHD
EHD
132 0]
£HD
€HD

€ (2y)) ~outweTA-z-TO0ZEPTWT
€ (ZHD) ~outweA-z-TOZEPTUT
€ (CHD) ~ouTweTA-Z-TOZEPTWT
€ (2HD) —ouTweTA-Z-10ZRPTWT
£ (ZHD) ~ouTweTA-Z-TOZRPTWT
€ (ZHD) -ouTweTA-Z-TOZEPTWT

€ (2yD) -outweTA-z-T0ZEPTWT

€ (ZHD) —ouTweTA-Z-TOZepTWT
€ (ZHO) ~ouTweTA-Z-TOZEPTUT
€ (¢HD) ~ouTweTA-z-TozepPTWT
€ (¢HD) -ouTweTA-z-TozepTWT
€ (2uD) -outTweTA-z-TozepTWT
€ (¢HD) -outweTA-zZ-T0ZEPTUT
€ (ZHo) -outweTA-z-T0zepTUT
€ (¢HD) ~ouTweTA-Z-TOZRPTWT
€ (ZHO) —~ouTweTA-z-TozZEpPTWT
€ (¢HO) -ouTweTA-Zz-TOZEPTWT
€ (2HD) -ouTweTA-Z~TOZEPTWT
€ (ZHD) -ouTweTA-z-10zEpTUT
€ (CHD) -ouTweTA-z-TozepTUT
€ (CHD) -outweTA-Z-10zEpPTUWT

£ (ZyD) ~outweTA-z-10zZepTUIT

Bp0TE
poTE
€0TE
Z01¢€
T0T€
00TE
660€

860¢€
L60¢
960¢
S60¢€
v60¢€
€60¢
Z60¢€
160€
060€
680¢€
880¢
L80€
980¢
S80¢€
12:1113

-255-

SUBSTITUTE SHEET (RULE 26)



PCT/US96/20523

WO 97/23480

£°0L9

£°0€9

ng-u-20SHN

YdZHOZOSHN
(ox0TYy2-g-TAYISWTP
-9’z-yd-v) -HI0Z0SHN
(oxoTydTP
-9/z-ud-¥)-ZHIDZOSHN
TAy3zawtp-9°‘2

~(TAan3-¢) -p-ZHIDZOSHN
TAyzawtp-9°g

~(1&1n3-2) -p-CHIOCOSHN
TAy3zsutp-9 ¢

-~ (TApTIAd-p) -1 -CHIDZOSHN
TAy3zawtp-9‘zZ- (TAT02
-exAd-¢) -p-ZHIDZOSHN
TAy3swtp-9 ‘Z- (14102
-e%0-7) -p-CHIDCOSHN
TAy3awtp-9’7

- (1AptaAd-¢) -p-ZHIDCOSHN
(TAy3ouITp

-9/z-ud-v) -ZHIDZOSHN
(TATozexikd

-£) -p-VPHIDCOSHN
(TATozeX0-7) -1 -PHIDCOSHN

£HD
£HD

£HD

£HO

E£HD

EHO

€HO

£HD

13%fe)

133 50)

€HD

E€HD

EHD

€ (ZHD) -ouTweTA-z-TozepTUT
€ (2Ho) ~outweTA-z-T0zEPTWT

€ (THD) -ouTwe(A-Z-ToZERPTWT

€ (ZHD) -ouTweTA-Z-T102EPTWT

€ (ZHD) ~outweTA-z-10zePTUT

€ (D) -ouTweTA-Z-T0ZEpPTWT

€ (Zuo) -ouTweTA-z-1ozepTUT

€ (ZH2) -ouTweTA-Z-T0ZepPTUT

€ (CHD) -ouTweTA-z-TOZEPTUT

€ (CHD) —ouTweTA-Z-T70ZEPTWT

€ (ZH)) —outweTA-Z-TO0ZERPTWT

€ (2Hd) -ouTweTA-Z-T0ZEPTUT

€ (ZHD) -ouTweTA-Z-T0ZRPTWT

60T¢E
801¢E

LOTE

901€

3G0T€E

9G0TE

PSOTIE

9501¢€E

qsoTe

BGOTE

SOTE

oF0TE
qproT1tE

-256-

SUBSTITUTE SHEET (RULE 26)



PCT/US96/20523

WO 97/23480

ng-TZODHN
(TATozex0ST~F) CHOCODHN
(TATozetyi-g) CHDOZODHN
(TAutptaAd-¢) ZHOTOOHN
(€ud-¢g) -Pu90%HICOOHN
ng-u-HNCOSHN
Ud¢HOHNZOSHN

(010TY2TP
-9'z2-yd-¥)-ZHIDHNCOSHN
(TAyzawTp

-9'2-4yd~t) -CHIDHNCOSHN
(ud-v) -PHIDHNZOSHN
(TAyaydeu-1)HNCOSHN
(1Ay3ydeu-z) HNZOSHN
(3-%) —PHIDHNZOSHN
(2g-%) - YHIOHUNZOSHN
[TATOozZRXOST (TAYIaWIpP

-G ') -p]1 2OSHN
(TApT2Ad-¢) HNCOSHN
(€8W-9 ‘b ' 7) ~ZDIOHNCOSHN
(ZoW-9 “7) -€09OHNCOSHN
(€HO-p) - YHIDOHNZOSHN
YJHNZOSHN

I & & - & & X

x

= o X

T - © I & X

Euo
EHD
133¢0)
€40
£Hd
3%fe]
EHD

EHD

€HD
€HO
EHD
€
13%¢0)
3%fe)

EHD
EHD
EHD
£HD
EHD
£HD

€ (2y)) -outweTA-z-utpTIAd
€ (CHD) -ouTweTA-z-utpTtaid
€ (2HD) -ouTweTA-z-utptIAd
€ (ZHD) -outweTA-z-utprIAd
€ (ZyH)) -outweTA-z-uTpTIAd
€ (ZHD) —ouTweTA-Z-TOZEPTWT
€ (ZHD) —~ouTweTA-Z-TOZEPTWT

€ (Zud) -outweTA-Z-TOZEPTUT

€ (¢HD) ~outweTA-z-TOoZEPTWT
€ (ZHD) —~oUTWeTA-Z-TOZEPTWT
€ (ZHD) —~ouTweTA-Z-TOZEPTUT
€ (CHD) -ouTweTA-Z-TOZEPTWT
€ (CHD) -ouTweTA-z-TOZEPTWT

€ (Zud) ~outweTA-z-10ZEPTUT

€ (CHD) -ouTweTA-z-TozepTwT
€ (CHD) -outweTA-z-TozePTWT
€ (2HD) ~outweTA-z-TozZEPTUT
€ (¢HD) -ouTweTi-z-1ozepTUT
€ (ZHD) -ouTweTA-Z-T0ZEPTWT
€ (ZHD) —~ouTweTA-Z-T0ZEPTWT

621¢
8C1g
Leie
9Z1¢
TA S
[ ZARI
€21t

221¢

121¢
ozZ1ie
611¢€
8TT1€E
LTTE
911¢

S1T¢
vITE
€T11¢
[A 983
TT1E
0TTE

-257-

SUBSTITUTE SHEET (RULE 26)



PCT/US96/20523

WO 97/23480

b°6LS

(TApTt1Ad-p) -p-VHIDZOSHN
(Ud-v) -YH9D20SHN
(TAu3zydeu-1) ZOSHN
(TAyaydeu-z) ZOSHN
(210-9'2) -€HIDZOSHN
(3-p) -¥HID%0SHN
(18-%) —YHIDZOSHN
(TA10zRTY3I~Z) COSHN
(TAuatya-2) COSHN
(TAptaAd-¢) 2OSHN
E(EHD-9 'y 2) ~CHIDTOSHN
Z(EHD-9'7) ~EHIDCOSHN
(EHD-1) —PHIDCOSHN
YdZoSHN

UYdZHOHNODHN

ng-UQDHN
(TAx24oT242) THOODHN
(TAusTyi-z) CHOODHN
(TAutpT2Ad-£) CHDODHN
UdHO=HDOOHN
YdZHOCHDODHN
Yd2HDODHN

YdOOHN

L - & I & - 9 =

T X @& X I T n m & @ & & T T I

EHD
€Ho
£HO
EHo
EHD
€HO
€HD
3%%e)
EHO
EHD
EHD
£HD
13%fe)
EHD
EHO
EHD
EHD
€HD
3%te)
€HD
EHD
€HO
€HD

€ (CHD) ~ouTweTA-Z-utrpTIAd
€ (CHD) -ouTweTA-z-uTtpTIAd
€ (CHD) -ouTweTA-z-utpTIid
€ (CuD) -outweTA-z-utpTIAd
€ (ZHD) ~outweTA-z-utpTaid
€ (2HD) —~ouTweTA-Z-utpTIAd
€ (ZHD) -outweTA-Z~-uTpTrIAd
€ (ZHD) ~outweTA-z-uTpTIAd
€ (Zyp) -ouTtweTA-z-utptriid
€ (ZyD) -ouTweTA-Z-uTpTrIAd
€ (2yD) -outweTA-z-uTpTIAd
€ (2yo) ~outweTA-z-uTpTaAd
€ (Zyo) -outweTA-z-utptaiAd
€ (Cun) -outweTA-z-utpTaid
€ (CHD) -ouTweTA-z-urpTakd
€ (Zun) -outweTA-z-urptIAd
€ (2HD) -outweTA-z~utpraid
€ (CHD) -outweTA-z-utpraid
€ (ZHD) ~outweTA-z-utptIAd
€ (ZHD) -outweTA-zZ-utprIAd
€ (CHD) -ouTweTA-z-uTprIid
€ (CHD) ~outweTA-z-utpTIAd
€ (2yD) -outweTd-z-utpTIAd

BIGTIE
161¢
0S1E
6V 1E
8v1g
LVIE
9v 1t
ShIE
A2
IR ARS
Zh1te
Tvie
ovie
6E1t
BETE
LETE
9€ETE
SETE
PETE
€ETE
ZETE
TETE
0ETE

-258-

SUBSTITUTE SHEET (RULE 26)



PCT/US96/20523

WO 97/23480

(€HD-v) - VHIDHNCOSHN
YJHNCOSHN

ng-u-20SHN

YdeHOCOSHN

(ozoTyoTp

-9 “2-ud-p)-2HIDCOSHN
TAyI™wTp-92

- (1Aan3-g) -p-CHIDTOSHN
TAy3zsutp-9 ‘g

- (1A1n3-2) -p-CHIDCOSHN
TAy3sutp-9’2

~ (1Aptakd-p) -p-ZHIDCOSHN
TAy3swtp-9 ‘z- (TA102
-e14hd-g) -y-CHIDCOSHN
TAy3swutp-9 ‘gz~ (TATOZ
-ex0-2) -p-CHIDZOSHN
TAy3awIp-9 ‘7

- (1ApTa&d-¢) -p-2HIOZOSHN
(tAyazsutp

-9'2-4d-¥) -CHIDCOSHN
{1A1ozexAd
-€)-#-PH90C0OSHN
(TAT0zex0-2) -p-VHIOZOSHN

I T T =

£HD

€HD

€4D

€HD

£uo

€HD

€HD

€HD

€HD

£HD

13%f0)

€HO

£HD
£HD

€ (CHD) -ouTweTA-z-utpTaAd

£ (CHD) -outweTA-z-urptaAd

€ (2yD) ~outweT&-z-utpTIAd

€ (2HD) -outweTA-z-utpTaAd

€ (ZHD) -outweTA-z-utpraid

€ (CHD) ~ouTtweTA-z-utpTaAd

€ (ZH)) -outweTA-z-utpraid

£ (YD) -outweTA-z-utpTIid

€ (ZHD) -outweTA-z-utpTaAd

€ (ZyD) -outweThk-z-utpTaid

€ (¢HD) -outweTA-z-utpTIAd

£ (ZyD) -outweTA-z-utpraid

€ (CHD) -ouTweTA-z-uTpTaAd
€ (CHD) -~outweTh-z-utpTIAd

LSTE

9S1¢

GS1¢E

vSTE

£GTE

3261¢

9¢s1¢e

pesie

026T1¢€

qeete

BZGS1e

Z61¢€

OT1GTE
qrsTe

-259-

SUBSTITUTE SHEET (RULE 26)



PCT/US96/20523

WO 97/23480

UJ%0SHN

ng-ulQOHN

(TAuaty3-z) CHOCODHN
(TA1ozeTyl-Z) CHOCODHN
(TAutpTaid-£) CHOCODHN
(EHD-1) —VHIDTHDOCODHN
YaZHOOOOHN
ng-u~HNCOSHN
YdZHOHNCOSHN

(0I0TYDTP

-9‘2-4yd-v) -ZHIDOHNCOSHN
(TAy3duwTp

-9 /z-ud-p) -CHIDHNCOSHN
(4d-v) -YHIDHNZOSHN
(1Ay3ydeu-T1 (HNSOSHN
(1Ay3rydeu-z) HNCOSHN
(d-%) -YHIOHNCOSHN
(19-%) - YHIOHNCOSHN
[TATOozexOST (TAylawtp
-5‘€)-¥1-20SHN
(1ApTIAd-¢) HNCOSHN
(Ean-9 % ‘2) ~C¢DIDHNCOSHN
(CoW-9 ’Z) -€09OHNCOSHN

n & - =

n - & I I

I T & T T =

T T I =

EHO
€HD
3%fe]
3%fe]
3%6e)
€
EHD
3tte)
EHD

£HD

£HO
€HD
EHD
E€HD
EHD
EHD

€HO
EHD
EHO
€HO

£ (24D) ~outweTA-z-uTtpTwriAdoapiyerlal
€ (ZHD) -outweTA-z-uTpTwrrAdoapAyerial
€ (ZHD) —ouTweTA-z-uTpTWTIAdoIpAyRI39]
£ (ZH)) —outweTA-z-utptutiAdozpiyexlal
€ (2HD} —~ouTweTA-z-uTpTwizAdoapAyeaial
€ (ZHD) —outweTA-z-utpTwraAdoapAyex3al
€ (2HD) ~ouTweTA-zZ-uTpTwIIAdoIpAyerial

€ (ZHD) —outweT&-z-uTpTrIAd

€ (ZHD) -outweTA-z-uTpTraAd

€ (ZyD) —outweTA-z-utpTaAd

€ (CHD) ~outweTA-z-utptaAid
€ (ZHD) -~outweTA-z-utpTaAid
€ (CHD) ~ouTweTA-z-uTpTIAd
€ (ZHD) -ouTweTA-z-uTpTIAd
€ (2yD) -outweTA-Z-uTpTIAd
€ (2HD) -ouTweTA-z-utpTaAd

€ (Zyp) -outweTA-z-utptIAd
€ (2HD) —~ouTweTA-z-utpraid
€ (ZH)) —ouTweTA-Z-uTpTIAd
€ (Zyd) —outweTA-z-utptIAd

LLTE
9LTE
GLTE
ELTE
ELTE
ZL1E
TL1E
0LTE
691€

891¢

L91¢e
991¢
S91¢
(A8
£91¢
Z9te

191¢€
091¢
6S1¢€
8STE

-260-

SUBSTITUTE SHEET (RULE 26)



PCT/US96/20523

WO 97/23480

TAy3lowIp-9 'z~ (TATOZ
-ex0-2) -y-CHIDZOSHN
TAy3sutp-9°’z

-~ (TAPT2Ad-¢) -p-ZHIDTOSHN

(TAy3suTp

-9’z2-ud-¥%) -CHIDCOSHN
(TATozeaAd

-£)-v-YH95C0SHN

(1A10zex0-7) -y-YHIDZ0OSHN

(TApTaAd-%) -p-PHIDCOSHN

(Ud-v) -VHIDZOSHN
(1Ay3ydeu-1) TOSHN
(TAy3udeu-z) COSHN

(210-9 “2) -EHIDOZ0OSHN
(3-v) -YHID2OSHN
(19-2) —VPHIDZOSHN
(TATOZ®TY3-7) COSHN
(TAueTtyi-z) COSHN
(1Ap12Ad-¢) COSHN
(€on-9 ‘% ‘2) ~CHIDZOSHN
(Con-9 ‘27) -EHIDCOSHN
(EHD-1) -PHIDZOSHN

e

x

I X =& XX @I I X &I & & I =

€4

13%5)

EHD

E€HO
€40
EHD
EHD
€HO
EHD
€HD
€ud
€HD
€HD
£HD
€HD
€HD
E€HD
€HD

€ (2HD) -outweTA-z-utprutxAdoapAyexial

£ (2HD) -ouTtweTA-z-utprurrAdoapAyeriel

£ (CHo) -outweTA-z-urprutiAdoapAyeryal

£ (¢HD) -ouTweTA-z-urprwrrAdoipAyeziail
€ (2HD) -outweTA-z-utpTwraAdoapiyexial
£ (¢HD) ~ouTweTA~z-utpTuwtaAdoapAyerial
€ (ZHD) -outweTA-z-utprwtaAdoapAyexissy
£ (ZHD) ~outweTA-z-utpTwtaAdoapAyesial
£ (ZHD) -ouTtweTA-z-utptwtaidoapAyexial
€ (ZyD) ~outweTA-z-utptwrtaidoapiyexlal
€ (ZHD) —outweTA-z-utprwtiAdoapiyerzaj
€ (¢HD) ~ouTweTA-z-utpTwtiAdoapAyezial
€ (ZHD) -outweTA-z-utprutzAdoapiyexial
€ (CHD) -outweTA-z-utprwtaAdoapiAyexial
€ (CHD) -outweTA-z-urpturiidorpiAyeriay
€ (ZHD) —outweTA-z-urpTwrikdoapAyerian
€ (CHD) ~outweTA-z-utpTwriAdoapAyexiel

€ (CHD) -outweTA-z-utpTwrrAdoapAyexzal

q061€

BO6TE

06T¢E

O681E
q681¢
BHBIE
681¢€
881€E
LBTE
981¢
S81E
r81E
€8TE
408
I81¢€
081¢
6L1E
8L1E

-261-

SUBSTITUTE SHEET (RULE 26)



PCT/US96/20523

WO 97/23480

(TAYy3zawTp

-9/Z-4d-v) -CHIDHNCOSHN
(ya-v) -7HIOENZOSHN
(TAy3ydeu-1) HNZOSHN
(tAyaydeu-z) HNSOSHN
[TATOZRXOST (TAUID2WTP
~G’¢) -1 120OSHN

(EaW-9 “p ' 7} -CDIDHNCOSHN
(ZoW-9’2) -€09DOHNZOSHN
(€HO-b) — VHIDOHNZOSHN
YdHNZOSHN

ng-u-20SHN

YaHO%0SHN

(010TYDTP

~-9/Z-ya-y) -ZHIDTOSHN
TAylswTp-9°2
~(TAan3-¢) -p-ZHIDCOSHN
TAY3BWTP-~9 ‘2
-(1A1n3-2) -t-CHIDZOSHN
TAylsutp-9'2

- (1Apta&d-p) -p-CHIDCOSHN
TAy3ewTp-9 ‘Z- (TAT02
-exhd-¢) -p-CHIDCOSHN

Z & & =

o o I X - X =

3370)
EHD
EHD
EHD

€HD
€HD
EHD
EHd
€HD
€HD
€HD
£HD
€4D
EHD

€HD

€HD

€ (2Ho) -ouTweTA-z-utpruwtxAdoapiyerlisl
€ (ZHo) —ouTtweTA-z-utpTwrrAdoipiAyexial
€ (CHD) -ouTweTA-z-utpTwrikdoapAyexialy

€ (ZHD) -ouTweTA-z-utpTwriidoapAyerial
€ (ZyD) -outweTA-z-uTpTwriAdoapiyerlal
€ (Zyn) -~outweTA-z-urpTwraAdorpiyeaial
€ (ZHD) -outweTh-z-utpTwriAdoipiyeriay
€ (2Hn) —outweTA-z-utpTwraidoIpiyealal
€ (Zyd) -outweTA-z-utpTwraAdoapdyexien
€ (ZyD) -ouTtwetA-z-utpTwriidoapdyexial
€ (2yo) —outweTA-z-utpTwraidozpiyeris)
€ (ZHD) -ouTtweTA-z-utpTwrIAdoIpAyeaia)l
€ (ZyD) -outweTA-z-utptTwraddoipiyezial
£ (2yn) ~outweTA-z-utprwtiidoapiAyerial

€ (2yn) -outweTA-z~-utpTwraidoapiyerial

€ (24D) ~outweTA-z-uTprurxidoapdyeryel

A4
102¢
002t
661¢E

861¢E

L6TE

961¢E

S61E

PoTE

€61t

Z61¢

161¢

J06T1E

2061¢

PO6TE

2061€

-262-

SUBSTITUTE SHEET (RULE 26)



PCT/US96/20523

WO 97/23480

(ua-v) -PH9D020SHN
(TAyaydeu-1) COSHN
(T1Ay3ydeu-z) 2OSHN

(210-9'2) -EH9DC0OSHN
(3-v) -YHI2%0SHN
(2g-¢) —-YH9D%0SHN
[TAtozexosT (TAy3zswutp
-5’€)-%1-COSHN
(TAT0zRTYI-Z) COSHN
(TAua1y3-2) COSHN
(TApta&d-g) COSHN
(EoW-9 % ‘2) -CHIDCOSHN
(ZoW-9 ’2) -EHIDCOSHN
(€HD-£) -VHIDCOSHN
ya?osHN

ng-TZODHN

(TAuatya-g) CHOCODHN
(1A1022TY3-2) CHOCOOHN
(tAutptaid-¢) THOCODHN
(EHO-%) ~PHIDCHOCOOHN
YdZHOHNCOSHN
(0I0TY2TP

-9 /2-yd-b) -CHIDHNCOSHN

T T @ & =

T I

T X XX & » T & T©» m & & T

EHO
EHD
€HD
€HD
EHO

€HOD

€HO
€HD
E€HO
E€HD
EHd
EHD
€
€HO
€HD
EHD
€HD
€HD
€HO
£HO

132 1e}

€ (¢HD) -ouTweTA-Z-uTToZRPTWT
€ (CyD) -outweTA-z-urozepTWT
€ (CHD) ~ouTweTA-Z-UuTTOZRPTUT
€ (¢HD) ~outweTA-z-uTT0ZRPTWT
€ (CHD) -ouTWeTA-Z-uT1ozZEpTWT

€ (ZHD) -outweTA-zZ-uTrO0ZEPTWT

€ (CHD) -ouTweTA-Z-UTTOZEPTUT
€ (CHD) -ouTweA-z-utrrozZEpPTUT
€ (ZHD) -ouTweTA-Z-UuTTOZEPTIWT
€ (¢HD) -ouTweTA-zZ-uT10ZEPTUT
€ (CHD) —ouTWeTA-Z-UTTOZEPTWT
€ (CHD) -ouTweTA-z-uTT0ZEPIWT
€ (CHD) -OuTweTA-Z-uT10ZEepPTWT
€ (¢HD) -ouTweTA-z-uTroZEPTUT
€ (CHO) -outweTL-z-uTT0ZEPTWT
€ (CHO) -ouTweTA-Z-uTTOZERPTWT
€ (CHD) —ouTweTA-z-uTTOZEPTWT
€ (2HD) -ouTweTA-z-uTTOZEPTUT

€ (ZHD) -ouTweTA-Z-uTTOZEPTWT

€ (ZHD) ~outweTA-z-utprwrtrAdoapiyexial

€ (CHD) —ouTweTA-z~-urpTwtiAdoapiyexial

zazee
j&44
dcee
61Z¢
eg1ze
g12c¢

Lice
912¢
s1ze
pize
g1ece
clee
1t12e
otze
60¢¢
80Z¢E
Lozce
902¢
S02¢
vocCE

g€0ce

-263-

SUBSTITUTE SHEET (RULE 26)



PCT/US96/20523

WO 97/23480

YdHNZOSHN

ng-u-ZOSHN

YdeHOCOSHN

(0x0TY2TP

-9 /2-ud-v¥)-ZHIDCOSHN
TAy3zsutp-9 ‘2z

~(1&303-€) ~p-CHIDCOSHN
1Ay3swrp-9 ‘¢

-(1A103-7) -p~-CHIDZOSHN
TAy3yswIp-9°’Z
~(TApTIAd-p) -p-ZHIDZOSHN
TAy3awIp-9‘Z- (14102
-e1Ad-¢) -p-CH9DZ0OSHN
TAy3swTp-9 ‘2~ (14102
-ex0-2) -p-CHIDCOSHN
TAYylrawtp-9'2

- (TAp13&d-€) -1-CHIDCOSHN
(TAy3zowTp
-9’z-ud-p)-CHIDZOSHN
(TATozexAd
~-£)-y~-PHIDCOSHN
(tAtozexo-7) -p-VHIDZOSHN
(1AptaAd-p) -p-PHIDZOSHN

EHD

EHD

€4

13 t0)

EHD

EHD

EHD

13%e)

15300

€HD

E€HD

€HD

EHD
13%0)

€ (ZHD) —ouTweTA-Z-UTTOZEPTWT

€ (ZyD) -ouTweTA-z-uTTO0ZEPTWT

€ (2HD) -outweT4-Z-uTT0ZRPTUT

€ (ZYp) ~outweTA-zZ-uTTO0ZEPTUT

€ (CHO) -ouTweTA-Z-uTTOZRPTUT

€ (ZHD) -outweTA-z-utrTozepIWT

€ (2uD) -outweA-z-uTTOZEPTUT

£ (CHD) -outweTA-z-utrrozeprUWT

€ (ZHD) -outweTA-z-utT0ZEPTWT

€ (¢HD) -ouTweTA-z-uTT0ZEPTWT

€ (CHD) -ouTweTA-z-utT0oZEPTWT

€ (CHD) -ouTweTA-Z-UTTOZEPTWT

€ (ZHD) -ouTweTA-z-uTTOoZEPTUT

€ (Z2y0) -outweTA-z-urTOoZEPTUT

Leee

922t

gzte

veze

Jeezee

SIX 443

pezee

ogeee

qeecee

BgzZe

€zt

ogeee

qzeee
egeee

-264-

SUBSTITUTE SHEET (RULE 26)



PCT/US96/20523

WO 97/23480

(210-9'2) -€H9DC0SHN
(3-¢€) —PHID%0OSHN

(1g-¢) -Yu30%20SHN
[TATozexOST (TAYlBWTIP
-G’€) -1 1-20SKEN
(TA1ozeTy3-7) COSHN
(TAuaTy3-Z) COSHN
(1ApTIAd-¢) COSHN
(€aW-9 ‘v “2) -CHIDCOSHN
(ZoW-9 *Z) -EHIDZOSHN
(EHD-£) —VHIDZOSHN
Ud%0SHN

Y3ZHOHNCOSHN

(010TYOTP

-9’Z-yd-p) -ZHIDHNZOSHN
(TAy3BwTp

-9/z-4d-v) -¢HIDHNCOSHN
(ud-v) - HIDHNCOSHN
(TAy3ydeu-T (HNCOSHN
(TAuy3lydeu-2) HNSOSHN
(€8W-9 /% 'Z) -ZDIDHNCOSHN
(CON-9’2) -€DIDHNCOSHN
(EHD-p) ~PHIDHNZOSHN

= &=

T © - @ & | T T I

r X @ T T I =

13} te)
1336}
13t}

€HD
€4
1335e)
€HD
EHD
€HO
EHO
€HD
£HO

€HO

EHD
EHD
£HD
EHD
3%6)
€HD
€HD

£ (CHD) ~ouTweTA-Z-TOZEPTIWTZUD]
€ (CHD) -~ouTwWeTA-Z-TOZEPTWTZUBdQ

€ (CHD) ~ouTweTA-Z-TOoZEPTWTZUSQ

€ (CyD) -ouTweTA-Z-T0ZEPTWTZUI]
€ (CHD) -ouTweTA-Z-T0ZERPTWIZUD]
€ (CHD) ~ouTweTA-Z~-TOZRPTWI ZUSY
€ (CHD) —ouTweTA-zZ-TOozZEpPTWTZUSQ
€ (ZH)) -ouTweTA-Z-TOoZEPTWTZUSQ
€ (2YD) -ouTWRTA-Z-TOZEPTWTZUS]G
€ (ZHD) -ouTweTA-z-TOoZEpTWTZUS]
£ (ZHD) -outweTA-z-TOoZEpTWTZURQ

£ (ZHD) -ouTweTA-Z-uTTOZEPTWT

€ (CHD) ~ouTwWRTA-Z-UTTOZEPTWT

€ (CHD) —ouTweTA-Z-uTT0ZEPTWT
€ (CHD) -ouTweA-Z-UTTOZRPTWT
€ (CHD) -ouTweTA-z-uTTOZRPTWT
€ (ZHD) -ouTweTA-Z-uTT0ZEPTWT
€ (ZHD) -ouTweTA-z-urT0ZERpPTWT
€ (CHD) -ouTweTA-z-utrT0ZERPTWT

€ (ZHD) -ouTweA-zZ-uTTOZEPTWT

Lvze
9bze
Svee

14242
gpee
Zvee
1vZe
0vcze
6€2€
8EZE
LEZE
9€2¢

N4

peee
geee
ceee
1ece
0eZe
622¢
BZze

-265-

SUBSTITUTE SHEET (RULE 26)



PCT/US96/20523

WO 97/23480

ng-120JHN
ydZHOCOOHN
yaZHOHNZOSHN
(oxoTy>1P

-9 ’z-yd-b) -CHIOHNCOSHN

(TAy3aurtp

-9'z-4yd-v) -ZHIDHNZOSHN

(4yd-v) -7HIDOHNCOSHN
(TAyaydeu-T (HNCOSHN
(TAyzydeu-z) HNSOSHN

(Eon-9 'y ' 2) ~CO9OHNCOSHN

(CoW-9 “7) ~€D9DOHNCOSHN
(EHD-v) —PHIDOHNZOSHN
UJHNZOSHN

ng-T1-2OSHN
Yd<HOSOSHN

(ox0TYoOTP

-9/z-4d-v) -CHIDCOSHN
(TAy3suwTp

-9/2-4ya-p) -ZHIDCOSHN
(ud-v) -¥R90COSHN
(1Ay3ydeu-1) 20SHN
(TAy3ydeu-z) ZOSHN

T - & I T - & - & X

Z XX =T =

130}
13%fe)
13 e}

13570}

EHD
EHD
EHD
EHD
EHD
EHD
EHD
EHd
EHo
€HD

1330}

EHD
EHD
EHO
EHO

€ (CHD) —ouTweTA-Z-TOZepPTUTZUIq
€ (ZHD) -ouTweTA-Z-TOZEPTWIZUS]

€ (ZyD) ~outweTA-z-T0ZEPTWIZUS]

€ (ZHD) —ouTWeTA-Z-T0ZePTWTZUd]

€ (CHD) ~ouTwWeTA-Z-TOZRPTWTZUS]Q
£ (2HD) ~outweTA-Z-TOZRPTWTZUS]
€ (CHD) —~ouTweTA-Z-TozZepTWTZUa]
€ (ZHD) -ouTwWeTA-Z-102ZRpPTWTZUSq
€ (CHD) ~oUTWETA-Z-TO0ZEPTWTZUS]
€ (CHD) -ouTweTA-zZ-T0ZeptWIZuadq
€ (YD) -outweTA-Z2-T0ZEPTWIZUSQ
€ (ZHD) -OoUTWETA-Z-102RPTWTIZUS]
€ (ZHD) ~ouUTWeTA-Z-TOZEPTWTIZ UG

€ (CHD) ~ouTweTA-2-T0zepPTWTZUSaq

€ (Cup) -outweTA-Z-TOZEPTWTZUS]

€ (ZHD) -oUTWRTA-Z-TOZEPTWTZUD]
€ (CHD) -outweTA-Z-T0ZEPTWTZUSQ
€ (ZuD) -ouTwWeTA-Z-T0ZEPTUTZUS]

€ (CHD) -ouTweTA-Z-TOoZePTWTIZUS]

992¢
g9ze
voce

£92¢

Z9ce
19¢c¢
092¢
6GSC¢t
8GCE
LSZ¢E
962Z¢
YA
274
1Ay AN

fATA

162¢
0sze
6vCt
8bcE

-266-

SUBSTITUTE SHEET (RULE 26)



PCT/US96/20523

WO 97/23480

(1Ay3ydeu-z) HNCOSHN

(E2H-9 'y ’2) -Z09DOHNZOSHN

(ZaW-9'2) -€D9OHNCOSHN
(€EHO-p) ~YHIDHNZOSHN
YdHNCOSHN

ng-T-COSHN
Ua?HO%OSHN

{oxoTy2TP
-9‘z-4d-p)-ZH%0Z0SHN
(TAy3swtp

-9/2-4d-p) -ZH9020SHN
(Ua-v) -7H9220SHN
(TAyaydeu-1) COSHN
(TAyaydeu-z) COSHN
(C10-9'2) -EHIDC0SHN
(a-¢) -PHIDZOSHN
(1g-¢) —-PHIDZOSHN
(TAT10ZeX0ST-F) COSHN
(TAT0zeTY3I-Z) COSHN
(1ApTa4d-¢) COSHN
(E3W-9 ‘v “2) -ZHIDCOSHN
(Con-9 *Z) -EHIDCOSHN
(EHO-v) —YHIDZOSHN

L & - & &=m I =

r x©x ©» m I & &L ™ X T - X =

€HO
€Ho
€HD
EHd
E€HO
EHD
EHD

1330

EHD
EHD
EHD
€HD
€HD
€HD
E€HD
£HO
33tfe)
£HD
EHd
€uo
€uo

€ (¢HO) -T1A-9-utpTaddoutue-z
€ (ZHD) -1A-9-uTpraidoutwe-z
€ (2ud) -14-9-urpraddoutue-z
€ (CHD) -TA-9-urpraiAdoutwe-7
€(2HD) -1A-9~utpraddouTue-z
€ (¢HD) -T1A-9-urpraidoutue-z
£ (2HD) -TA-9-uTpraddouTwe-z

€ (ZuD) -1A-9-utprakdoutwe-z

£ (2HD) -TA-9-uTpTraAdoutue-z
€ (ZHD) -Th-9-utprakdoutwe-2
€ (ZHd) -1A-9-urpriidoutue-z
€ (ZuD) -1A-9-utprakdouTwe-z
€ (ZHD) -TA-9-utprakdoutwe-z
€ (Zyo) -1h-9-uTtpraidoutwe-z
€ (2u0) -T4-9-utprakdoutue-z
£ (¢HD) -1L-9-uTtpraidouTwe-z
€(2Ho) -14-9-urprahdoutuwe-z
€(ZHD) -TL-9-utpraidoutwe-g
€(2HD) -TA-9-uTpraidoutwe-g
€ (24o) -14-9-utprakdoutwe-z
€ (2ud) -1L-9-uTprakdoutwe-7

L8CZE
98¢¢
1143
y82¢€
€82t
Z282¢
1574

082¢

6LZE
8LZE
Leee
9LZE
SLZeE
pLZE
€LTE
ARAY
TLZE
oLze
692¢
892¢
L9Ze

-267-

SUBSTITUTE SHEET (RULE 26)



PCT/US96/20523

WO 97/23480

yd%osHN

yd?oSHN

YdCOSHN

y4%oSHN

udZoSHN

[T1ATozex0OST (TAYIawIp
-5’¢)-v]-%0OSHN
[TATOZEXOST (TAY3auTp
-G'€)-b]-COSHN
(1ATozex0ST~-p) COSHN
(TATozexosT-p) ZOSHN
yd?oSHN

yd?OSHN

ng-TZOOHN

ng-ulODHN

(o10TYOTP

-972-ud-v) -CHIDHNCOSHN
(1Ay3sutp

-9'Z-4d-¥) -CHIOHNZOSHN
(Yd-v) -VHIDOHNCOSHN
(1Ay3ydeu-~T (HNZOSHN

H
T1Auayd

- (AxotpauaTAylow-§ ‘g)
1Auayd

- (AxoT1pauaTAyliau-y ‘¢)
TAurpradd-¢
TAuTpTIAd-¢

T T m - m T =

13%5e)

€HD

E€HD
13 ¢e)
£HO

E€HO

€HD
13360
€HD
EHD
€HO
Euo
EHo

tHD

EHO

€U
€HD

2 (ZHD) -ouTweTA-z-10ZePTWT

€ (CHD) -outweTA-Z-uTpraid

€ (2HD) -ouTweTA-Z-T0ZEPTWT
€ (Zyp) -outwerA-z-utprIid
€ (ZHD) -ouTweTA-z-TOZePTUT

€ (2HD) ~ouTWRTA-p-TOZEPTWT

€ (ZHD) -TA-(~uTdoZROUTWI-Z
€ (Zyo) -outweTA-p-T102EPTUT
€ (2HD) -TA~(r-uTdozeoUuTwWI-7
€ (CyD) ~outweTA-y-T0ZePTUT
€ (2HD) -TA-L-utdezeouTwi-Z
€ (CHOD) -TA-9-uTpTakdouTwe-g
€ (Zud) -1A-9-urpraidoutwe-z

€ (ZHD) -1A-9-utpTaAdoutwe~g

€ (ZHD) -1A-9-utpTaAdouTwe-g

€ (2yd) -1h-9-uTtpTaAdoutwe~z

€ (2Ho) -TA-9-utprakdouTtwe-z

poee

E0EE

Z0tt
T0€€
00€EE

662t

86¢Ct
L62¢t
962¢
§62¢
4343
£6CE
262t

162t

062t

682t
882¢

-268-

SUBSTITUTE SHEET (RULE 26)



PCT/US96/20523

WO 97/23480

4a20SHN

YdZHOZOOHN

YJZOSHN

Yd4ZHOCOOHN

Yd2osSHN

YdZHOCODHN

UdZOSHN

UdCHOCOOHN

Yd%oSHN

UdZHOYODHN

yd2OSHN

€ (EHD-9 ‘v ‘2) -ZHIDCOSHN
YdZHOZODHN

YaZosHN

U3ZHOZODHN

Yd?0SHN

YdZHOZOOHN

YdCOSHN

€ (€EHD-9 ‘b ‘Z) -CHIDCOSHN
UdaZHOZODKN

Yyd2oSHN

€ (EHD-9'v '2) -CHIDCOSHN
UaZHOCOOHN

Tooon X XX I 9w &n T©o&n & I &I X T X T - =X

X

r & T x

€HD
EHD
13%5)
3%6e)
3%}e]
EHD
€4d
33fe)
1350
EHD
3%fe)
13%fe)
€HD
£HD
€HD
333 fe)
EHD
13%fe)
€HO
€HO
EHo
EHD
EHD

¥ (¢HD) -ouTweTA-Z~-UTTOZEPTWT

¥ (ZHD) -ouTweTA-z-utpraAd

¥ (2yp) -outweTA-z-urptriid

v (2yD) ~outwetA-z-10zZEpPTWT

¥ (¢HD) -ouTweA~Z~-TOZEPTWT

¢ (ZHD) -ouTweTA-p-TOZEPTWT

C(ZHD) -ouTWRTA-p-TOZEPTWT

Z(24D) -TA-(-utdezrOUTWT -7

C (ZHD) -T1A-(~utdazeoutwt=~2

Z(ZHD) -TA-9~uTpTakdouTwe-g

C(ZHD) -TA-9-uTpTaAdoutwe-z

Z(ZHD) -TAuogaed-ouTweTA-Z-TO0ZepPTUTZUd]
Z(lHD) -outweTA-z-T0zZEpPTWTZUSQ

Z (2HD) -ouTweTA-z-TOoZEPTWTZUSQ

Z(ZHD) ~outweTA-z-utpTwtrAdoapAyexial
2 (ZyD) ~outweTA-z-utpTwtrAdoapiAyexial
Z(2HD) ~OUTWeTA-Z-UTTOZEPTWT

Z (CHD) -ouTweTA-Z-uTT0ZEPTUT

Z (2yD) -1Auoqaedo-outweTA-g-uTpTIAd
Z(¢yD) ~outweTA-z-urpTaid

Z(2yD) ~outweTA-z-utpraAd

Z (ZHD) -TAuoqredo-ouTweTA-z-70zEPTWI

Z (THD) -ouTWeTA-Z-ToZePTWT

LZEE
92¢¢t
GZee
peee
€cet
Zzee
TZEE
pcee
61EE
81EE
LIEE
91EE
S1€e
pPiee
£1ee
ciee
TI€E
otee
60€€
80€E
LOEE
90¢ee
GOoEE

-269-

SUBSTITUTE SHEET (RULE 26)



PCT/US96/20523

WO 97/23480

€7669

€(€HD-9’p *2) -CHIDTOSHN

E(EHD-9 /v ‘2) -CHIDCOSHN
€ (EHD-9 % “2) -ZHIDZOSHN

€ (EHD-9 b ‘Z) -CHIDZOSHN

€(EHD-9 b ‘2) -¢HIDCOSHN
E(EHD-9/y ‘2) -CHIDZOSHN
€(EHD-9 v 2) -ZHIDCOSHN
€ (EHD-9 'y ‘2) ~CHIDCOSHN
€ (EHD-9 b ‘2) -CHIDCOSHN
4aZHOYOOHN

UYd4%oSHN

YdZHOZOOHN

Ud%OSHN

YdCHOCOOHN

YdCOSHN

YdZHO20DHN

YalosHN

YyaZHOCOOHN

YdalosHN

H 8WOZHOZHD
Z3NN

H ~¢ (ZHD)
H HOOJZHD
TAdoxd
-0T24AD

H -CHD
1Adoad
~0T0AD
C(EHO) HO
EHOZHD
UdCHO
UdeHD
EHO

EHD

EHD

EHD

€HD

EHO

EHD

£HD

%%%)

I T L T n &n & X xx ¥ . T T X =T

EHD

€ (CHD) ~ouTweTA-z-TOZEPTWT

€ (CHD) ~ouTweTA-z-TOzZRPTUT

€ (THD) —ouTweTA-z-TozZEPTWT

£ (CHD) -ouTweA-z-TOZRPTWT

€ (CHD) -ouTweTA-z-T0zZepPTUT
€ (2HD) ~ouTweTA-z-T0ZEPTUT
€ (ZHD) —outweTA-z-ToZEPTWT

€ (ZHD) -outweTA-z-utpTaAd
€ (ZHD) ~ouTweTA-z-TOZEPTWT
b (ZHD) -ouTweTA-p-T0ZERPTWT
b (ZuD) -outwerA-p-TOZERPTWT
¥ (ZHd) -1h-L-utdozeouTwT-¢

b (TuD) ~-TA-L-utdazeoutwr-g

¥ (CHD) -TA-9-utpTridouTwe-g

v (ZHD) -1A-9-uTprIAdoutwe-z

b (¢HD) ~ouTwe1A-Z~-TOZRPTWTZUBQ

¥ (CHD) ~ouTweTA-Z-T0ZRPTUTZUS]

b (ZHD) ~ouTweTA-z-utptwriAdoapiyeaial
¥ (CHD) -outweTA-z-utpTwtIAdoapAyexial

gvee

Sbee
vhee

ehee

Zvee
Ivet
ovee
6EEEL
gLet
LEEE
9€ce
GEEE
vEEE
€ECE
ZEEE
TEEE
OEEE
6CEE
L FANY

-270-

SUBSTITUTE SHEET (RULE 26)



PCT/US96/20523

WO 97/23480

YaZHOZODHN

(T1Ay3ydeu-1) -ZOSHN

ud

--Z(EHD-9’2) ~CHODCOSHN
ud
-p-C(EHD-9 “Z) -ZHIDCOSHN
ud
-p-2(EHD-9 ‘Z) -CHIDZOSHN
ud

-p-C{EHD-9'2) -CHIDCOSHN
ud

-p-Z(E€HD-9'2) -<¢HIDCOSHN

ud
-5-C(EHD-9'2) -CHIDCOSHN
ud

-p-C (EHD-9'2) -CHIDZOSHN
ud
-p-Z(EHD-9 ‘2) -CHIDCOSHN
ud

-p=-C (EHD-9’Z) -CHIDCOSHN
€(EHD-9'p 7)) -CHIDCOSHN
€(EHD-9 v ‘2) -ZH9DCOSHN

€4
EHO

HOCHOCHD

YydaZHOCHD

BWOCZHICHD
ZOWN
-Z(ZHD)

HOOJZHD
TAdoxd

-01242

-ZHD
1Adoad

—-0T124AD

Z(EHDIHD

EHDOZHD

HOZHOZHD

YdZHOCHD

(YH9D-0) CHD-ouTweTA-Z-TOZEPTWT
(YH90-0) ZHD-ouTwWeTA-Z-T0ZEPTWT

€ (ZHD) -ouTwWeTA-Z-TOZEPTWT

€ (ZHD) -ouTWeTA-7Z-TOZRPTWT

€ (ZHD) —~ouTweTA-zZ-TOzZepTWT

€ (THD) -ouTweTA-Z-T0OZEPTWT

€ (Zyd) —~outweTA-z-TOZEPTUT

€ (ZyD) ~ouTweTA-Z-102EPTWT

€ (CHD) -outweTA-Z-TOZEPTWT

€ (ZHD) -ouTweTA-z-TO0ZEPTWT

€ (ZHD) -ouTweTA-Z-TOZRPTWT

€ (CHD) —outweTA-z-TOZePTWT

€ (ZHD) -ouTweTA-Z-TOZEPTWT

6SEE
8G€E

LSEE

9GEE

SGEE

vSEE

€SEE

ZGtt

T1G¢E€E

0Ssee

6vEE

BVEE
LYEE

-271-

SUBSTITUTE SHEET (RULE 26)



PCT/US96/20523

WO 97/23480

(€@H-9 ‘% “2) -CD9DCOSHN
Yd<HIZODHN
(TAy3ydeu-1) -20SHN
(E3W-9 /% *2) -CD9DCOSHN
ydZHOZOOHN
(TAy3aydeu-1) -20SHN
(EaRH-9 ¥ '27) -CD90C0SHN
YdZHOC0OHN
(1Ay3udeu-1) ~2OSHN
(E8W-9 '} ' 2) -CD9DCOSHN

r = I & - T =& I & I

3%t}
EHO
tEud
EHD
EHD
€HO
€HO
€HD
133 70)
EHD

(YH9D-w) —ouTweTA-z-uTTOZEPTWT
(Yy9o-w) —outweTA-Z-UTTOZERPTWT
(VH9D-w) ~ouTweTA-Z-uUTToZePTWT
(PH9D-0) CHO-OUTWRTA-Z-UTTOZRPTWT
(YH90-0) ZHO-ouTWeTA-Zg-uTTOoZRPTWT
(YH9D-0) CHO-oUTWeTA-Z-UTTOZePTUT
(Yy9o-0) Cyp-outweTA-z-utpTaid
(Yg9o3-0) CHD-outweTA-z-utprIAd
(Yg95-0) ZHy-outweth-z-utpraid
(YH9D-0) ZHD-oUTWERTA-Z-TOZEPTWT

69€€
89¢€¢€
LIEE
99¢t
G9€E
poEeE
E9EE
Z9EE
19¢¢E
09€€E

-272-

SUBSTITUTE SHEET (RULE 26)



PCT/US96/20523

WO 97/23480

€ (¢HD) -TA-L-utda@zeouTWT-Z LOOY
€ (CHD) -TA-9-utpriAdoutwe-z  900¥
€ (ZHD) ~ouTweTA-z-TozepTWTZUSY SO0

€ (ZHD) -ouTweTA-z-utpturxidozpAyexial (Z¢]4}7

€ (ZyD) -outwe TA-Z-UTTOZEPTWT £00%
€ (ZHD) —ouTweTA-z-10zZepTwT 92200%

€ (Z4D) -outweTA-z-urtpTwtiAdoapiAyeaasyz dzZ00V

€ (ZHD) -ouTwe TA-z-urTOozZEpTWT ©ZOOY
€ (ZyD) -outweTA-z-utptaAd Z00%
€ (Zyo) -outwerh-z-tozeptutr 100

(TAutpTahd-g) 2HOZOOHN H H
(TAutpTaAd-7) CHOZOOHN H H
(€EHD-¥) —-YHIOZHOZOOHN H H
(EHD-£) —PHIOTHDOZODHN H H
(€EHD-2) —FHIDZHDOZODHN H H
Y3d2HDOZOOHN H H
YdZHOZOOHN H H
YdZHOOODHN H H
UdZHOOOOHN H H
H H H
SW ot p1d cd
aH H
0 N o
eH
HO H M
|
/
d

14 "ON

-273-

SUBSTITUTE SHEET (RULE 26)



PCT/US96/20523

WO 97/23480

[TAToZEXOST (TAY3I®
-wTpP-6‘g) - ] -20SHN
(1£102zeX0ST~}) COSHN

(TApTaAd-Z) COSHN
(Ud-y~23W-9 ‘Z) -ZHIDZOSHN
(Ud-v-2oW-9 ‘Z) -CHIDZOSHN
(Ud-p-C3NW-9 'Z) -CHIDZOSHN
(Ud-p-CBW-9 ‘2) -CHIDCOSHN

(€oW-9 ‘¥ 'Z) ~CHIDZOSHN
(Zow-9 *2) ~EHIDCOSHN
(EHD-2) —VHIDZOSHN
ydaZosHN

YaZosHN

Yd¢0SHN

UYdZoSHN

YyacosHN

ng-3Z0JHN

ng-TZODHN

ng-ulODHN

(TAueTyl-Z) CHOZODHN
(TATozexosT-b) CHOZODHN

(1A102zeTY3~Z) CHOCOOHN

» O ¥ @I & & & T & ©» & I =-™ T & - - X=X I T =X

T T & = &I =

Iy ©® T I T n @ T T - & n I T T

€ (CHD) -ouTweTA-z-utpTIAd

€ (CHD) -ouTwWeTA-Z-TOZEPTWT

£ (CHD) ~outweTA-p-TOZERPTWT

€ (2yn) -outweTA-z-uTpTutiAdoapiyerial
€ (ZHD) —-outwe TA-z-urrozZEpTWI

€ (CHD) -outweTA-z~-utpTaAd

£ (ZHo) -outwerA~Z~T0ZEPTWY

€ (Zyd) ~ouTweTA-z-ToZEPTUT

£ (ZHD) -outweTA-Z-T0ZEPTWT

£ (2HD) -T1A-(-utdazZeouTWT~Z

€ (ZHD) -outweTA-Z-TOoZEPTWT

€ (ZyD) -outweTA-z-utptwriidoapAyeaial
€ (ZHD) -ouTwe TA-z-UuTlTOZEPTWT

€ (ZHD) ~ouTweTA-z-utpTaAd

€ (ZHD) -1A-9-uTpriddoutwe-g

€ (CHD) -ouTweTA-z-10ZRpPTWTIZUR]

€ (ZuD) -outweTA-z-utpTwixidoIpiyeaial
€ (ZHD) ~ouTweTA-Z-UTTOZRPTWT

€ (2yD) —~outweTA-z-utptiid

€ (ZHD) -outweTA-z-T0zEPTUT

€ (ZHD) -ouTweA-p-TOZEPTUT

0E0V
620%
vZov
F120%
2120V
P1ZoV
°12Z0%
qi1zov
e120b
120V
POcov
20cob
aocoy
epzZov
020¥%
6107
810%
L10%
910¥%
S10%
010V

-274~

SUBSTITUTE SHEET (RULE 26)



PCT/US96/20523

WO 97/23480

H
ng-23-20SHN
ng-T-COSHN

(Ud-p~210-9 ‘2) —-ZHIDZOSHN

(C10-9'2) ~EHIDTOSHN
(TAy3ydeu-1) ZOSHN
(3-£) ~YHIDZOSHN
(3-2) -PH90%0SHN
(1g-%) —PHIDZOSHN
(1g-£) —~YHIDZOSHN
(78-2) —YHP2DZ0SHN
[TATozEXOST (TAUl®
~wip-6‘g) -% 1 -COSHN
[TATOo2zeXOST (TAYy3l®
-wTp-G ‘€)% ] ~ZOSHN
[tATozexosT (TAy3s

-wtp-G ‘g) - 1-20SHN

TAuayd (AxoTpauaTAyiauw
-v’€)
TAuayd (AxoTpauaTAylaw
-y '¢€)
TAusyd (AxoTpausTiyisu

-7 ‘¢€)

T I x x©T n & X

oo}

jesd

ooy

r - X T© T T I

=

€ (THD) -ouTwWeTA-Z-UTTOZRPTWT

€ (ZHD) -ouTweTA-z-utprIAd

€ (¢HD) -ouTweTA-Z-TozZepTWT

€ (CHD) -outweTA-z-uTtptaAd

€ (CHD) ~ouTweTA-Z-TozepTWY

€ (CHD) ~ouTweA~z-TOZEPTWT

£ (ZHD) -ouTweTA-Z-TOZEPTWE

€ (ZHD) -ouTweTA-z-TO0ZRPTWT

€ (CHD) -T1A-L-utdozeOUTWT -2

€ (CHD) ~TA-9-uTpTaAdoutwe-g

€ (ZHD) -ouTtweTA-zZ-TOZEPIWTIZUQ

£ (CHD) ~ouTweTA-z-utpTwtrAdoapAyexyal

€ (THD) -ouTWeTA-Z-uTT0ZEPTWT

€ (¢HO) -outweTA-Z-TOZERPTWT

€ (Z4D) ~outweTA-z-utprurxAdoipAyerlsl

€ (¢HD) —outwe TA-z-uTTOZEPTWT

LYOV

IV oY

Shob
vvov
EvOoY
qgeov
egeol
8E0Y
GEOV
beov
EEor
43114
TE0D

S0E0Y

q0e0r

BOEOY

-275-

SUBSTITUTE SHEET (RULE 26)



PCT/US96/20523

WO 97/23480

YdZHOZOOHN
(1Ay3udeu-1) -2OSHN
(Eow-9 /% ‘2) -C09DCOSHN
UdZHOCOOHN
(TAy3ydeu-T1) -20SHN

H
H
H
H
H

x

fand

n & & =

H

TAutpradd-¢
TAutpradd-¢
TAutpTadd-¢
TAutptIid-¢
TAutpT14d-¢
TAutptradd-¢
TAutptradd-¢
TAutptadd-¢

TAuayd (AxoTpauatAyisu
-v'€)

1Auayd (AxoTpauaTAylauw
-v’€)

TAuayd (AxotpauaTAyisu
-y ')

1Aueyd (AxotpauaTiAylsu
-p‘€)

TAusayd (AxoTpausTAylau
-p'¢€)

L © & & T &L T & & & T I X

(?§95-0) Cyo-outweTA-z-urptaid
(?PH9>-0) THp-ouTweTA-Z-utpTIAd
(YH9D-0) ZHD-ouTWeTA-Z-TOZEPTUT
(Y190-0) CHD-ouTWeTA-Z-~T0ZEPTWT
(Ye90-0) CHD-ouTWRTA-Z-TOZEPTUT
€ (CHD) -ouTweTA-p-TOZEPTWT

€ (ZHD) -TA~(-urdazeOoUTWTI-2
€(2ZuD) -TA-9-uTpTIAdoUtWe-z

€ (2HD) —ouTweTA~Z-TOZEPTWTIZUDQ
€ (2yD) -outweTA-z-utptwraidoipAyexialy
£ (ZHD) ~outweTA-z-urT0ZEpPTWT

€ (ZHD) -outweTA-z-utp1IAd

€ (¢HD) ~ouTWeTA-Z-TOZEPTWT

£ (ZHD) —ouTweTA-y-T0ZepPTWT

€ (ZHD) -1L~,-uTtdozeOUTWT-2

€ (2HD) -1A-9-urprakdoutwe-7

€ (ZHD) —outweTA-z-TozepTWTZUR]

€ (2uD) -outweTA-z-uTtpTwriidoapiyealay

2890¢%
P890ty
°890¥
q890¥
eg90vp
890%
S90¥%
roov
€90F
290%
190V
090%
660V

vSov

160V

0S0v

6v0V

80V

-276-

SUBSTITUTE SHEET (RULE 26)



PCT/US96/20523

WO 97/23480

UdZHOHNODHN H €HD € (ZHD) -outweTA-zZ-TO0ZePTWT 060¥

ng-uoDHN H €HD € (ZHD) -outweTA-zZ-TOZEPTWT 680%

(T&Ax2yo12X£9) ZHIOIHN H EHD € (CHD) ~outweTA-z-TozZeptutr 880V
(TAUaTY3I-Z) ZHOODHN H €HD € (ZHD) —ouTweTA-z-ToZepTUT  LBOY
(TAuTpTI&d-£) THOODHN H €HD € (CHD) -outweTA-z-T1oZepTwT  980F
YdHO=HDOOHN H €HD € (CHD) -outweTA-z-TozeRPTUT  S80F
UdCHIZHDODHN H €40 € (¢HD) ~ouTweTA-z-TozZRPTWT B8OV
UdZHDODHN H €HD € (ZHD) -ouTweTA-z-1ozepTUT  E£80F

UdOOHN H €HD € (CHD) -outweTA-z-TozeptuT  Z80F

ng-uZOOHN H €HD € (CHD) —outweyA-z-tozepTwr T80V
(TATozEX08T-G) ZHOCODHN H EHO € (ZHD) ~outweTh-z-Tozeptwtr  080%
(TAuaTy3-z) ZHOZODHN H £HD £ (CHD) -outweTh-g-TozepTWT  6L0F
(TATozeTy3-2) THDZOOHN H E€HD £ (CHD) ~ouTwWeTA-Z-TOZRPTWT BLOV
(TAutptakd-¢) 2HOCODHN H 130} € (CHD) -ouTweTA-Z-TOZRPTWT  LLOY
(EHD-£) - PHIDZHOZODHN H €D € (ZHD) -outweTA-z-TozepTwWt 9LOV
UaZHIZODHN H €HO € (THD) ~outweTA-z~TOZEPTWT  SLOF

(€8W-9 ' *2) ~229020SHN H H (Yu9o0-w) ~outweth-z-urtozeptwt TB8I0F
4dZHIZODHN H H {Yy9o-w) ~outwretA-z-urtozepTutr %890%
(1Ayaydeu-1) -Z0SHN H H (YH9D-w) ~outweTA-z-urtozeptwr (890V
(EoW-9 'p ' 2) -ZD9DCOSHN H H (tH90-0) ZHo-outweTA-z-utTozepTUT T890%
UdZHOZODHN H H (YH9D-0) ZHD-ouTwWeTA-Z-uTTOZEPTWUT UBIOPD
{1Ayaydeu-1) -20SHN H H (Yy90-0) CHo-ouTweTA-z-utTozepTut DgIoy
(E2W-9 ‘v '2) -20%90208SHN H H (?H9D-0) ZHO-ouTweTA-z-uTtpTaAd 3890%

-277-

SUBSTITUTE SHEET (RULE 26)



PCT/US96/20523

WO 97/23480

TAyjawTp-9‘g

- (TApTaAd-¢) -p-ZHIDCOSHN
(TAy3suTp

-9/Z-4d-p) -CHIDCOSHN
(T1ATozeaAd
-£)-p-VH90C0SHN
(1A1ozex0-7) -p-YHIDZOSHN
(1ApTakd-¢) -p-YHIDCOSHN
(4d-v) -PH90C0OSHN
(TAyaudeu-1) 2OSHN
(1Ay3ydeu-z) COSHN
(210-9'2) -£H90C0OSHN
(3-7) -VHIOCOSHN

(2g-7) —VHIDZOSHN
[TATozexOST (TAYIBWIP

-G ’€)-F120SHN
(1A10zeTy3-2) 2OSHN
(TAuaTy3-2) COSHN
(TApT24d-¢£) COSHN
E(E€EHD-9 'y ‘2) -CHIDZOSHN
Z(EHD-9’2) -EHIDTOSHN
(€HO-¥) —-YHI0%0sHN

yaZoSHN

T X T T I T T I <X

L @& & X =& & I X

EHD

13%e)

€HD
€HD
€HD
EHD
€HD
3%5)
EHD
EHD
EHD

EHOD
EHD
EHd
EHO
33fe)
€HO
€Hd
EHD

£ (ZHD) -ouTweA-~Z-10ZRPTWT

€ (ZHD) -ouTweTA-Z-TOZRPTWT

€ (THD) -outweTA-z-T0ZEPTWT
€ (CHD) —outwerA-z-T0zZEPPTWT
€ (ZHD) -ouTweA-z-T0ZEPTWT
€ (ZHD) ~ouTweTA-Z-T0ZERPTUT
€ (¢HD) —ouTweA-Z-10zepTUT
€ (CHD) -outweTA-Z~10ZRPTWT
€ (ZHD) -ouTweTA~Z-TOZEPTWT
€ (CHD) -ouTtweTA-z-jozZEpPTWT

€ (ZHD) -outweTA-Z-T0ZEPTWT

€ (ZHD) -ouTweTA-Z-TOZERPTWT
€ (ZHD) -ouTweTA-Z-10ZEPTWT
€ (Zud) -outweTA-z-10ZEPTWT
€ (¢yo) ~ouTtwerA-z-TozZEPTUT
€ (Zuo) -outweTA-Z~-T0ZEPTUT
€ (¢HD) -outweTA-Z-T10ZEPTWT
€ (ZyD) -ouTweTA-Z-T0ZRPTWT
€ (2H0) -ouTweTA-Z-102EPTUT

eGOTY

SOOIV

5441287
qroty
ByO1P
vOTb
€01V
Z0T¢P
1010
0017
660¥

860V
L60F
960%
S60F
v60b
£60¥
z60¥
160V

-278-

SUBSTITUTE SHEET (RULE 26)



PCT/US96/20523

WO 97/23480

(4a-v) ~VHIDHNZOSHN
(TAy3ydeu-1) HNCOSHN
(TAyaydeu-z) HNZOSHN
(3-%) —YHIDHNCOSHN
(2g-¢) — VHIDHNZOSHN
{TATozexosT (TAy3DWTP
-G ’€)-p1COSHN

(TApTaAd-£) HNCOSHN

(€2W-9 '} “2) -CD9DHNZOSHN

(CaW-9 *Z) —€090DHNZOSHN
{€80-¢) —PHIDHNZOSHN
UJHNCOSHN

ng-u-ZOSHN
YaZHOCOSHN
(0x0TY2-g-TAUIBWTP
-9’z-ud-p) -HIDCOSHN
(010TY2TP

-9’z-ud-v) -CHIDCOSHN
TAY3ILBWTP-9 ‘Z- (TAT02
—e1Ad-g) -y-CHIDZOSHN
TAy3awTp-9 ‘2~ (TATOZ

—ex0-7) -y -CH2DCOSHN

s} L T & T - & I

EHD
€HD
€HD
€HD
€HD

€HD
EHO
EHOD
€HD
€HD
EHD
€HD
€HO

£HD

EHD

€HO

EHD

€ (CH)D) -outweTA-zZ-TO0ZEPTUWT
€ (¢HD) ~ouTweTA-z-T10ZEPTWT
€ (CuD) -ouTweTA-Z-T0ZEPTWT
€ (¢HD) -ouTweTA-z-T0ZEPTWT

€ (CHD) -ouTweTA-Z-TOZEPTWT

€ (ZHD) ~ouTweTA-Z-T0zZepPTWT
€ (ZHD) —outweTA-Z-TozZERPTWT
€ (ZHD) -outweTA-z-10zepPTUT
€ (CHD) ~ouTweTA-Z-TozZepTWT
€ (¢HD) —ouTweTA-z-T70ZEPTUT
€ (¢HD) —outweTA-z-T0ZEPTUT
€ (ZHD) -outweTA-z-T0ZEPTUT

€ (ZHD) -outwerA-z-10zZEPTUT

€ (ZHD) —ouTweTA-Z-T0ZepPTUT

€ (CyD) -outweTA-z-TozZepTUT

€ (Zup) -ouTtweTA-z-TozepTUT

€ (ZyD) -outweTA-Z-T0ZepPTWT

0CtV
6TTY
BTTP
LTTY
9TV

STTY
AN
€Ity
[ARS4
IT1d
0TTYd
60TV
801¢Y

LOTY

901%

OG0TV

qs01d

-279-

SUBSTITUTE SHEET (RULE 26)



PCT/US96/20523

WO 97/23480

¢ (EHD-9/2) -EHIDZOSHN
(EHD-¥) —PHIDTOSHN
U3ZoSHN

YdCHOHNODHN

ng-~UODHN

(TAx82YoT124A2) CHOODHN
(TAuaTy3-Z) HDODHN
(TAuTpTaAd-¢€) CHOOOHN
YdHO=HDOODHN
YdZHOCHDOOHN
Ud¢HDOODHN

UJOOHN

ng-TZOOHN
(TATozex0sT-) CHDCODHN
(t1A1ozeTya-2) CHOCODHN
(TAutptaAd-¢) ZHDZODHN
(€H2-€) - ¥HIOZHOZODHN
ng-u-HNCOSHN
UdZHOHNCOSHN
(ox0TyoTP

-9*2-ud-p) -CHIDHNZOGHN
(TAy3auTp

-9’z-4d-%) -ZHIDHNCOSHN

T I &L &L & I L T & T L = & & & X &I &I X

EHD
EHD
EHD
EHO
EHD
€HOD
EHD
€HD
EHOD
€HD
EHD
3]
EHD
EHD
€HO
€HD
EHD
EHD
EHD

€HD

EHD

€ (Zyo) ~outweTA-g-urptaid
€ (2H)) ~outweTh-z-utpraid
€ (ZyD) —outweTA-z-uTprIAd
€ (ZHD) ~outweTA-z-utpTaAd
€ (CHD) -outweTA-z-uTpTIAd
€ (ZyD) —outweTA-z-uTpTIAd
€ (2HD) —outweTA-z-uTtpTIAd
€ (THD) —-outweTA-z-utptIAd
€ (2HD) —ouTweTA-Z-uTpTIAd
€ (CuD) ~ouTweTA-z-utpTIAd
£ (2yD) -ouTweTA-Z-utpTIAd
€ (ZHD) ~outwetA-z-urpriAd
€ (ZyD) ~outweTA-z-utpTrIAd
€ (ZHD) -outweTA-z-utpTaAd
€ (2HD) -outweTA-Z-utpTIAd
€ {2uD) ~ouTweTA-Z-utpTiAd
€ (ZyD) -outweTA-z-uTpTIAd

€ (CHD) -ouTweTA-Z-TOZEPTUT

€ (CHD) ~ouTweTA-z-T0ZepPTWT

€ (ZHD) ~ouTweTA-Z-TOZepPTWT

€ (CHD) -ouTweTA-z-T0ZEPTUT

18287
ov1iv
6ETY
BETY
LETY
9ETVY
SETY
PETY
€ETY
ey
1eTy
OETY
621V
8TV
LtV
9C1Y
SZlvy
vZiv
£CLy

221y

LA 4

-280-

SUBSTITUTE SHEET (RULE 26)



PCT/US96/20523

WO 97/23480

TAy3swTp-9 ‘Z- (TAT02Z
-e1Ad-¢g) -p-2HIDCOSHN
TAy3zsuwtp-9 ‘2~ (TAT02
-ex0-7) -p-CHIDCOSHN
TAy3zawTp-9°2

- (1Apta&d-¢) -p-ZHIDZOSHN
(TAy3sutp
-9‘Z-4yd-¥)-CHIDCOSHN
(1A10zeaAd

~-€) -p-VHIDCOSHN
(TA10zex0~2) -p-VHIDCOSHN
(tApt1a&d-p) -p-THIDZOSHN
(4yd-v) -YH9DCOSHN
(TAy3udeu-1) ZOSHN
(1Ay3udeu-z) ZOSHN
(210-9'2) -€49020SHN
(3-%) -VHID%OSHN

(2g-1) -PHID20SHN
(tA10zeTY3-2) OSHN
(TAua1y3-2) COSHN
(TApTaAd-¢) COSHEN

€ (E4D-9 ‘% ?2) -CuIDZOSHN

n xr & &I &nm & & » T ™ T I X

EHD

€HD

EHD

tHD

EHD
EHO
EHD
€HD
EHD
Eud
€HO
EHD
€HO
EHD
EHD
EHD
€HD

€ (CHD) —ouTweTA-z-uTpTIAd

€ (ZHD) ~ouTweTA-z-utptaAd

€ (2HD) -ouTweTA-Z-uTpTIAd

€ (CuD) -outweth-z-utpraid

€ (ZHD) -ouTweTA-Z-uTpTIAd
€ (CHD) -outweTA-z-utpTIAd
€ (CHo) -outweTA-z-utpTaid
€ (CHD) -outweTA-z~-uTpTIid
€ (Cyo) -ouTweTA~-z~-utpraid
€ (Zup) ~outweTA-z-urpraid
€ (CHD) ~ouTweTA-z-uTptrIAd
€ (Zy)) -ouTweTA-z-utpraid
€ (CHD) -ouTtweTA-zZ-uTpTIAd
€ (Zy)) -outweTA-z-urprakd
€ (2HD) -outweTA-z-utptaid
€ (2HD) -outweTA-z-urpraid
€ (CuD) -~outweTA-z-utpraikd

OZS1Y

SYARS 4

BZG1Y

(484

SIS1Y
qIsty
BISTY
ISTV
0S1Y
(A8
8v1b
LYTY
9Iv1b
Sv1v
Poiv
EvTY
Zviv

_281_

SUBSTITUTE SHEET (RULE 26)



PCT/US96/20523

WO 97/23480

UdZHOOOOHN
ng-u-HNZOSHN
YdZHOHNCOSHN

(oxoTYoTP

-9 'Z-Ud-¥) -C¢HIDHNZOSHN
(TAy3autp

-9’Z-4d-¥) -CHIOHNZOSHN
(4a-v) -VHIDOHNZOSHN
(1Ay3ydeu-1 (HNZOSHN
{TAy3ydeu-z) HNCOSHN
(3-%) —YHIDHNCOSHN
(xg-¢) —VHIDHNZOSHN
[TATOoZEXOST (TAYIBWTIP
-6’¢)-b1-%0SHN
(TAptaAd-¢) HNSOSHN
(EoW-9 ‘v ‘2) ~¢O9DHNCOSHN
(T3W-9 ‘Z) —~E09DHNCOSHN
(EHD-%) - YHIOHNZOSHN
UdHNZOSHN

ng-u-20SHN

Yd%HOZOSHN

(ox0TUDTP

-94z~4yd-v)~CHIDZOSHN

r =& = & = =T

T &L I T = & I I

€HO
133fe)
€4o

€HO

€HD
%%
€HD
€HD
€HO
EHD

€HD
€HD
€HD
€HD
€HO
EHD
€HD
EHD

(320

€ (2HD) -ouTtweTA-z-urpTwrrAdoapAyerial

€ (CH)) —outweTA-z-uTtpTIAd
€ (ZH)D) -outweTA-z-utpraikd

€ (ZHD) -ouTweTA-z-utptaAd

€ (Zyp) —outweTh-z-uTtpTIAd
€ (Zy)) -outweA-z-urprIAd
€ (CHD) -outweTh-z-utptaAd
€ (ZyD) -ouTweTA-z-urpraid
€ (CHD) —outweTA-Zz-uTpTIAd
€ (CHD) ~ouTweTA-z-uTpTIAd

€ (ZHD) -outweTA-z-utpraid
€ (ZyD) -outweTA-z~-urptaid
€ (ZyD) -outweTA-z-utpraAd
€ (ZHD) -outweTA-z-utptaAd
€ (2HD) -outweA-z-urprIid
€ (CHD) -ouTweTA-Z-utptraAd
€ (CHD) -outweTA-z-utptaAd
€ (2y)) -ouTweTA-zZ-uTprIAd

€ (THD) —ouTweTA-z-uTpTIAd

LTIV
OLTY
691V

891

L9TY
991¥
S9Tb
1284
€91
¢91vb

191V
091¢%
65TV
8S1V
LSTY
9G1Y
SS1d
1A 84

€STV

-282-

SUBSTITUTE SHEET (RULE 26)



PCT/US96/20523

WO 97/23480

(TATozZRIAd

-£)-p-VH9020SHN

(TAt1ozexo-7) -y-YHIDZ09HN
(t1ApTaAd-p) -p-Pu9020SHN

(ya-v) -vH90C0SHN
(1Ay3ydeu-1) ZOSHN
(TAy3uydeu-z) COSHN

(€10-9'2) -€4%0208HN
(3-%) -P190%05HN
(xg-2) -¥H9D20SHN
(TAToZRTY3I-Z) ZOSHN
(TAuaTU3I-Z) COSHN
(1ApTahd-g) COSHN
(€8W-9 /% 2) -CHIDZ0SHN
(Col-9 ‘Z) -EH9DZOSHN
(EHD-v) -YHIDZOSHN
UdZOSHN

ng-ulODHN

(TAuaty3-z) CHOCODHN
(tAtozetya-z) ZHOCODHN
(TAutptIAd-£) THOCODHN
(EHD-%) —PH9DZHOZODHN

=

I © X ©® @ T T T T & X &® T T I W I = =

tHD
EHD
EHD
EHD
EHD
EHD
EHD
EHD
€HO
€HD
€HO
EHD
EHD
EHd
EHD
€Hd
3fe)
EHD
3t0)
EHD
€HO

€ (CHD) ~outweTA-z-utpTutaidorpiyexial
€ (ZHD) -outweTA-z-utprwrrAdoapAyexial
£ (ZHD) -outweTA-z~utptutxidoapiyexial
€ (ZHD) -outweTA-z-uTprwtaldoapiyerlal
£ (ZHD) -ouTweTA-z-utprwraldoapAyerlaly
€ (CHD) —outweTA~z-utpTuriAdoapiyezial
€ (ZHD) -outweTA-z-utpTwraidoapiyeaialy
€ (CHD) -ouTweTA-z-urpTwtxAdoapiyeaial
€ (Z4D) -outweTA-z-utprwtaidoapiyeayal
€ (ZHyD) —outweTA-z-utprutiAdoIpiyezial
€ (ZHD) —outwetA-z-utprutaidoapiyexial
€ (CHD) -outweTA-z-utprwrxAdoapAyexial
€ (2yD) -outweTA-z-utprutrAdoapiyexial
£ (ZHD) -outwetA-z-utpTutaAdoapiyexial
€ (2yD) -outweTA-z-utprutrAdoapiyexial
€ (CHD) —outweTA-z-utptutaAdoapiyeajas
€ (ZHD) ~ocutweTA-z-utprutiAdoapiyerial
£ (ZHD) -outwerA-z-utprutraAdozpiyeriel
€ (D) -outweTA-z-utpTutaAdoapiyerisy
€ (CHD) ~ouTweTA-Zz-utpTWTIAdOIpAYyRI303]
€ (CHD) -outweTA-~-z-utpTWTIAdoapAyezisl

o681V
q681V
€681V
68TV
881V
LBTY
981v
G881V
78TV
£E8TY
Z81lv
181%
08TV
6LTY
8LTV
LLTY
9LTY
SLTY
ELTE
ELTY
LTV

-283-

SUBSTITUTE SHEET (RULE 26)



PCT/US96/20523

WO 97/23480

(TAy3surp

-9 /z-yd~t) -<HIDHNZOSHN
{ya-p) -PHIOHNZOSHN
(TAy3aydeu-1) HNZOSHN
(TAy3ydeu-z) HNCOSHN
[TATozeXOST (TAY3lDWTIP
-G’€)-v)20SHN

(EdW-9 /% “2) -~<DIDHNCOSHN
(ZoW-9 '2) -€D9DHUNCOSHN
(€HD-t) —PHIDOHNZOSHN
UJHNCOSHN

ng-u-Z0SHN

UaZHOCOSHN

(oz0TY2TP
-9'Z-4d-¥%)-ZHIDC0OSHN
TAY3swTp-9 ‘Z- (1AT02Z
-e1&d-¢g) -p-ZHIDCOSHN
TAY3awIp-9‘Z- (14102
-e%x0-2) -p~CHIDZOSHN
TAy3lowtp-9‘z

- (TAptaAd-g) -p-CHIOZOSHN
(TAyasutp

-947-yd-t)~-2H9DZ0SHN

r L I I

I - - & & T I

13%le)
Eud
13%56)

EHD

E€HD

E€HD

EHD

€HD

1320}

€HD

EHd

EHD

130}

E€HD

13%e}

EHD

€ (ZHD) -ouTweTA-g-utpruriAdoapiyealay
€ (CHD) -ouTweTA-z-uTtpTWTIAdoapdiye1ial
€ (CHD) -outweTA-z-utpTuriidoipiyealal

€ (ZHD) ~outweTA-z-utpTwrIAdoapAyeaial
€ (ZHD) ~outweTh-z-utpTuriidoapiAyeiiajl
€ (ZyD) -outweA-z-utpTwTIAdoapiyeiial
€ (Tun) —outweTh-z-utprutiAdoapAyeaiay
€ (CHD) ~outweTA-z-utpTwtiddoapiyeiyal
€ (ZHD) —outweTA-zZ-utpTwiiAdoIpiyeiial
€ (CHD) ~outweTA-z-uTpTwrIAdoapAyeaialy
€ (ZHD) -outweTA-z-utptwtaAdoapAye1ialy
€ (CHD) -outweTA-z-utpTwrtaidoapAyeriaj
€ (Zy)) —outweTA~z-utpTwralidoapAyexial
€ (ZHD) —outweTh-z-utprurridoapAyexisly

€ (CHD) -outweTA-z-uTptwtaAdoapAyerial

€ (ZHD) -outweTA-z-utpTwtrAdoipAyerial

cocy
T02¢%
002y
6610

861¥

L6Th

961V

S61V

bo1Y

£6TH

261V

T61H

2061V

qo6Ty

e061V

061

~284-

SUBSTITUTE SHEET (RULE 26)



PCT/US96/20523

WO 97/23480

(ua-v) -VH9IOCOSHN
(TAy3ydeu-1) COSHN
(1Ay3ydeu-z) COSHN

(210-9'2) -EH9020SHN
(3-v) -VH922%0SHN
(zg-€) -PHIDZOSHN
{TATOozexO0ST (TAY3swTp
-G ’¢)-p1-COSHN
(TATozeTyi-g) ¢OSHN
(TAuaTyl1-~Z) COSHN
(TAptaAd-¢) ZOSHN
(€aW-9 ‘b ‘2) ~ZHIDCOSHN
(2oW-9'2) -€H9IDC0SHN
(EBD-£) —VHIDCOSHN
yda%osHN

ng-TZODHN

(tAuatyi-z) THOCODHN
(TAToz®eTY2-7) ¢HDCODHN
(tAutptaAd-¢) ZHOCODHN
(EHO-¥) ~PHIDZHOCOOHN
YdHOHNZOSHN

(070TYOTP

-9 /z-yd-p) -CHIDOHNZOSHN

n X & m x &

I X I @nm &n & &I m n - =& X I &

€Hd
£HD
1335
EHD
€HO
EHD

3%fe]
€HD
EHD
EHD
133fe)
133 e)
EHO
EHO
EHD
€HD
€HO
EHD
€HD

EHD

3%}

€ (CyD) -ouTweTA-Z-UTTOZEPTWT
€ (¢HD) ~outweTA-z-uT{0ZEPTWT
€ (ZHD) -ouTWRTA-Z-UTTOZBPTWT
€ (ZHD) ~ouTweTA-Z-uT10ZRPTUT
€ (CHD) -ouTweTA-Z-UTTOZEPTWT

€ (CHD) -outweTA-z-uTT0ZRPTUT

£ (ZHD) -ouTWeTA-Z-UTTOZEPTWT
£ (ZHD) -ouTweTA~-Z-UTTOZePTUT
€ (ZHD) -ouTweTA~Z-uTTOZERPTWT
£ (¢yo) -outweTA-Z-uUTTOZEPTWT
€ (ZHD) -ouTweA-z-urjozeprur
€ (ZyD) -outweTA-zZ-uTT0ZRPTWT
€ (¢HD) -ouTweTA-Z-uTTOoZEPTWT
€ (CHD) -outweTA-z-utrToZEPTWT
€ (ZHD) -ouTweTA-Z-UTTOZEPTUT
€ (CHD) -ouTweTA~-Z-UTTOZEPTWT
€ (CHD) -ouTweTA-Z-UTTOZEPTWT
€ (¢HD) -ouTweTA-Z-utrTOZERPTUT

€ (CHD) -ouTweTA-Z-UTTOZRpPTWT

€ (ZyD) -ouTweTh-z-urptwiaiAdoapiyerial

€ (ZHD) —outweTA-Z-utpTwTIAdoapAyexial

ey
122v
gy
61Ch
egicy
81Zb

LTIZV
9TZCYV
S1Zh
picy
1M EA
[ANAZ
19 ¥4 4
0TcY
602¥%
802V
Lozcv
902k
soch
vocy

gocy

-285-

SUBSTITUTE SHEET (RULE 26)



PCT/US96/20523

WO 97/23480

(1AptaAd-p) COSHN
(E3W-9 /% “Z) -CHIDCOSHN
(CoW-9/Z) -EHIDCOSHN
(€HO-€) —FHIDZOSHN
yd%oOSHN

UaSHOHNCOSHN

(ox0TYDTP

-9'Z-4d-t) ~CHIDHNCOSHN
(TAy3auwtp

-9/z-yd-p) -ZHIOHNCOSHN
(ya-p) -PHIDOHNZOSHN
(1Ay3uydeu- 1 (HNCOSHN
(1Ay3ydeu-7z) HNZOSHN
(€oW-9 ‘b ’2) ~ZDIDHNCOSHN
(ZoN-9 'Z) -€09OHNIOSHN
(EHD-%) — VHIDHNZOSHN
UdHNZOSHN

ng-u-<OSHN

YdZHDCOSHN

(0x0TYDTP

-9/Z-4d-v) -C¢HIDZOSHN
(TAy3surp

-9’2-4yd-p) -CHIDCOSHN

o oR« SR < o< e sl of

I T X T & - & I I =

EHD
€Ho
EHD
€HD
33te)
EHD

EHD

€HD
EHD
EHD
€HD
€HO
EHD
€HD
€HD
€HD
€HD

13%0)

£HD

€ (CHD) -ouTWERTA-Z-TOZRPTWTZU3q
€ (2yp) -outweA-z-TozepTWUTZU]
€ (2yo) -ouTwWeTA-Z~-TOZEPTWTZUI]
€ (Zyn) -ouTweTA-Z-TOZRPTWTZU3]
€ (ZHD) -OUTWETA-Z-TOZRPTWTZUS]

£ (ZHD) —ouTweTA-z-UTTO0ZEPTWT

€ (2HD) —ouTWeTA-Z-UTTOZEPTWT

€ (CHD) -OUTWETA-Z-UTTOZEPTUT
€ (CHD) —ouTweTA-Z-uTTOZRPTUT
€ (¢HD) ~ouTweTA-z-urT0ZEPTUT
€ (ZHD) -ouTwe[A-Z-UuTTOZEPTWT
€ (<HD) -ouTweTA-Z-UTTOZEPTWT
€ (ZHD) -ouTtweTA-Z-uTTO0ZRPTWT
€ (ZHD) ~ouTweA-Z-UTTOZRPTUT
€ (ZHD) ~ouTweTA-Z-uTTOZEPTUT
€ (CHD) -ouTweTA-Z-uTToZEPTWT

€(ZHD) —ouTWRTA-Z-UTTOZEPTWT

£ (CHD) -ouTWRTA-Z-UTTOZRPTWT

€ (ZHD) ~ouTWeTA-Z~-UTTOZEPTWT

1S X4 4
ovey
6ech
8ECP
LEZY
EANA

SEZY

12 %44
€ETP
rANA4
T€2V
oeey
62¢CVh
glcy
Leew
922y
X444

| 2444

1NA44

-286-

SUBSTITUTE SHEET (RULE 26)



PCT/US96/20523

WO 97/23480

(TAy3swtp-9 ‘- (TATOZ
-exkd-¢) -p~-CHIDCOSHN
(TAy3rewTp-9 ‘Z- (TA102
-ex0-7)-p-ZHIDCOSHN

(TAuylswrp-97¢Z

- (T&pTa&d-¢) -p-ZHIDCOSHN

(TAy3swtp

-9/z-4yd-p) -CHIDCOSHN
(TATozexAd

-€)-t-PHIDCOSHN

(TATozex0-2) -p-YHIDCOSHN
(TApt1&d-p) -5 -VYHIDCOSHN

(ua-v) -Yu90205HN
(TAy3aydeu-1) COSHN
(1Ay3ydeu-z) ZOSHN
(210-9'2) -€H9DZ0SHN
(3-¢) -YHIDZ0SHN
(1g-€) —VHIDZOSHN
{TATozexosT (TAYylswrp
-G’€)-p]-20SHN
(TATOZRTY3-Z) COSHN

(TAuatyi-z) COSHN

o]

T & - T =

€ud

1310}

E£HD

€HD

€HD
€HD
EHD
€HD
€HD
€HD
€HD
EHD
€HD

€HD
EHD

€HD

£ (CHD) ~ouTweTA-Z-T02EpPTWTZUL]G

€ (ZHD) -ouTweTA-zZ-TOZRpPTWTZUSQ

€ (ZHD) -ouTweTA-z~TOZEPTWTIZUSQ

£ (CyD) -ouTtweTA-Z-T0ZEPTWTZUS]

€ (CHD) -ouTweTA~Z~-T0ZEPTWTIZU]
€ (ZHD) -outweTA-z-T0zZEPTWUTZU2q
€ (ZHD) ~outweTA-Z-T0ZEPTWTIZUDQ
€ (ZHD) -ouTWeTA-Z-T0ZEPTWTZU]
€ (ZyD) -outTweTA-zZ-T0ZePTUTZUD]
€ (CHD) ~ouUTWRTA~-Z-T0OZEePTWIZUSG
€ (2HD) -ouTwWeTA-Z-TOZEPTWTIZUDQ
€ (CHD) -ouTweTA-Z-10ZepPTWTZUS]

€ (CHD) -ouTweTA-Z2-10ZEepTWTZU3]

€ (¢HD) -ouTweTA-Z-TOZRPTWTZUS]
€ (ZHD) -ouTweTA~-Z-TOZERpPTWIZUB(

€ (24D) ~oUuTWRTA-Z~TOZEPTWTZUDQ

RASTA

qieey

e1GZh

162P

o0SZ¥
q0SZh
eQszh
0szv
6vZy
8vet
LvZh
LA EAY
Svey

vvey
£vev
evey

-287-

SUBSTITUTE SHEET (RULE 26)



PCT/US96/20523

WO 97/23480

(TATozeTY3l-2) COSHN
(1Apt24d-g) COSHN
(E3W-9 ‘b ‘2) -ZHIDCOSHN
(Tow-9'z) -EH90ZOSHN
(€HO-¥) - PHIDZOSHN
ng-TCODHN

ydZudZO0HN
YdZHOHNCOSHN

(010TYOTP

-9/z-yd-v) -ZHIDHNCOSHN
(TAy3swtp

-9 /2-ud-p) -¢HIDHNCOSHN
(4ya-v) -YHIDOHNCOSHN
(TAy3ydeu-1 (HNCOSHN
(1Ay3aydeu-g) HNCOSHN
(€EaW-9 ' ' Z) -ZD9DHNCOSHN
(Zow-9 ’2) -~ED9OHNCOSHN
(EHD-7) - YHIDHNZOSHN
UJHNCOSHN

ng-T-COSHN

Ud¢HO%0SHN

(oxoTyoTP

-9'2-ud-¥)-CHIDCOSHN

T o&n o m =&n & &N I

I L & @ I & ™ n & =

€HO
€HD
Eud
€ud
€HD
€HO
€HD
12 fe]

€HD

€HD
EHD
€HO
EHD
EHD
€HO
EHD
£HO
€HD
€HD

€HD

€ (CHD) -TA-9-utprakdoutwe-z
€ (ZHD) -TA-9-utpraAdoutwe-g
€ (ZHO) -TA-9-utprakdouTwe-z
€ (Zud) -TA-9~utpTakdoutwe-7
€ (ZHD) -TA-9-utprakdouTwe-z
€ (2yp) ~outweTA-z~-TOZEPTWIZUSQ
€ (ZHD) —ouTweTA-z-TozZEpTWTIZUSQ

€ (ZHD) -ouTWeETA-Z-T0ZEpPTWTZUdQ

€ (ZHD) -ouTwWeTA-Z-TOZEPTWTIZUSQ

€ (CHD) ~ouTweTA-Z-TOoZEpTWTIZUSQ
€ (ZHD) -ouTWeTA-Z~-TOZEPTWTIZUSQ
€ (ZyD) -ouTweTA-Z-T0ZEPTWTZUSQ
€ (2yD) -outweTA-z-T0ZepPTWUTZUS3Q
€ (ZHD) —outweTA-2~TOZERPTWTZUDQ
€ (ZHD) ~ouTwWeTA-Z-[0ZEpTWTZUSQ
€ (ZyD) ~ouTweTA-z-10ZEPTWTIZ2US]
€ (CHD) -ouTweTA-Z-TOZERpPTWTZUS]
€ (CHD) -ouTweTA-Z-T0ZRPTWTIZUS]

€ (ZHD) -ouTweTA-z-TOZePTWUTZUSQ

€ (2HO) -ouTweTA-Z-TOZzRPTWTZUSQ

TLevy
oLew
692k
892¥%
Locv
99¢cv
S9cv
vacv

€9¢P

29ch
192y
092%
6SCh
852V
IRY A4
9GZY
562V
12744
£GCh

AT 4

-288~

SUBSTITUTE SHEET (RULE 26)



PCT/US96/20523

WO 97/23480

{1Ay3swtp

-9’2-4yd-p) -ZHIOHNCOSHN

(4d-+%) -YHIOHNCOSHN
(TAy3ydeu-T1 (HNCOSHN
(1Ayaydeu-g) HNSOSHN

(€2W-9 b ' 2) -CDIDHNCOSHN

(Con-9*2) -EDIDHNZOSHN
(EHD-1) - VHIDHNZOSHN
YdHNCOSHN

ng-T-2OSHN
YJ4ZHOZOSHN

(ox0TY2TP

-94Z-4yd-p) -CHIDC0SHN
(TAy3aurtp

-9'2-4d-p) -¢HID%0SHN
(4d-v) -PHIDZOSHN
(TAyaydeu-1) 20SHN
(1Ay3ydeu-g) COSHN
(210-9'2) -EH9DC0SHN
(3-€) -YHIDOCOSHN
(1g-€) -PH9D0%205HN

(T1ATozexosT-§) ZOSHN

o o) T I - - - & X T &

I & -m - T X I =

€ud
£HD
Eno
EHD
£HO
EHO
€HD
€HD
€HD

€Ho

EHD

EHD
EHO
€HO
EHD
EHD
EHD
€HO
€HD

€ (CHD) -TA-9-uTpTaAdouTwe~z
€ (CHD) -1A-9-utptakdoutwe-7
€ (CHD) -TA-9~-uTpTahdouTtwe-z
£ (¢HD) ~TA-9-utpTraAdoutwe-g
€ (CHD) ~-TA-9-utptaddoutwe-z
€ (ZHD) -TA-9-utptraddoutwe-g
€ (ZHD) -T1A-9-urprakdoutwe-z
£ (2uD) -1A-9-utprahdoutwe-z
€ (¢HD) -TA-9-utprafdouTue-z
£ (2HD) ~1A-9-urpraldoutwe-z

€ (CHD) -T1A-9-uTpTaAdouTwe-z

€ (ZHD) -1A-9-uTpTahdouTue-~-7
€ (ZHD) -1A-9-utpTIddouTwe-z
€ (ZHD) -1A-9-uTtpTIAdouTUe-7
€ (CHO) -TA-9-uTpTaddouTwe-z
€ (¢HD) -TA-9-uTpTaAdoutwe-z
€ (CHO) -TA-9-uTpTIAdouTwe-z
€ (CHO) -TA-9-utpTIAdouTwe-g
€ (¢HD) -TA-9-uTtpTrAdouTwe-Z

06
682V
88Zv
LB8ZY
982¥
S8¢Ch
v8CY
£8CY
282y
182V

082¥

6LZY
BLZY
LLZY
9LZY
SLew
bLey
ELCY
cLeY

-289-

SUBSTITUTE SHEET (RULE 26)



PCT/US96/20523

WO 97/23480

YdZHOCODHN

Yd?oSEN

€ (€HD-9'% “2) -CHIDZOSEN
YdCHOZOOHN

Yd%OSHN

YaZosHN

UJCOSHN

Yd%0OSHN

y3d2oSHN

[TA1ozex0ST (TAYy3lLaUWTP
-G'¢)-p)-COSHN
[tA1ozex0osT (TAYylauTp
-G’€)-¥1-20SHN
(TATozexosT-p) COSHN
(TAT0Zex0ST-p) COSHN
U4Z0SHN

YdaZosHN

ng~TCODHN

ng-uZODHN

(ox0TYOTP

-9'2-4yd-t) -ZHIDHNCOSHN

n - & T =

TAuayd

- (AxoTpauaTAylau-y ‘g)
1Ausyd

- (AxotpauaTiylsu-¢ ‘g)
TAutprakd-g
TAutptadd-¢

je oS« o« B o< ol o

€HD
EHD
1335}
€HO
€HO

€HD

£HD
£HO

E£HD

€HD

EHD
€O
€HD
€HD
€HO
EHD
EHO

€HD

Z (2HD) -outweTA-z-utptaAd
Z (CHD) -ouTweTA-z-uTtpTaAd
Z (ZHD) -TAuoqaed-ouTweTA-Z-TOoZRpPIWT
Z(ZHD) -ouTweTA-Z~T0ZEPTWT
Z(Zyd) ~outweTL-z-70ZePTUT

€ (CHD) -outweTA-zZ-utTpTIAd

€ (ZHD) —ouTweA-z-10ZEPTUT
€ (ZHD) -outweTA-z-utpTiid

€ (¢HD) -ouTweTA-Z-TOZEPTWT

€ (CHD) -ouTweTA-f-TO0ZERPTWT

€ (ZHD) -TA-L-utdazeoutwr-z
£ (ZHD) -ouTweTA-p-TOZEPTWY
€ (ZHD) -TA--utdazeouTwT-Z
€ (CHD) ~ouTweTA-p-TOZEPTUT
€ (ZHD) -TA--uTdezZROUTWT-Z
€ (ZuD) ~-1A-9-utprrAdouTwe-z
€ (Zun) -TA-9-urptaAdouture-z

€ (ZHD) -TA-9-utpTaidoutwe-z

80tV
LOED
90¢E¥
SoEV
1A%

£0EY

Z0EY
T0ED
00EY

66C¥

862V
L6Zh
962t
S6cv
vecy
€620
4.Y47

T6Ch

-290-

SUBSTITUTE SHEET (RULE 26)



PCT/US96/20523

WO 97/23480

YdZHOZOOHN
Y4a20SHN
yaZud20oHN
ydZoSHN
Yyd%oOSHN
YaZHOCOOHN
Uda2oSHN
YdZHOZODHN
YydZoSHN
YdZHOZODHN
Yd%osHN
ydZHOCODHN
Yya%osHN
YdZHDCODHN
ydZoSHN
E(EHD-9 v 2) ~CHIDCOSHN
UdZHOCOOHN
yd2oSHN
udCHO%0DHN
Yd%oSHN
udCHOZOOHN
Yd%OSHN

€ (EHD-9 ‘v ’2) -CHIDCOSHN

r ¥ ¥ I & L T T ¥ T T ™ T »L T & I X L T T T =

EHD
EHo
€HD
EHOD
€l
€HO
£€HD
3%fe]
EHO
133fe)
tHo
133fe)
€HD
EHD
€HO
€HD
£HO
€HD
€HD
EHD
EHD
€HD
€HD

¥ (ZHD) -ouTtweTA-Z-TOZRPTUTZUS]

b (2yD) ~outweTA~z-10ZRPTUTZUS]

¥ (2uD) -ouTweTA-z-utptwraAdoapiyerial
v (ZHD) -outweTA-z-urprwrtiAdoapiyeaialy
v (ZHD) ~outweTA-Z-UTTOZRPTUT

¥ (ZHD) -ouTweTA-z-uTpTIAd

¥ (2HD) -ouTweTA-z-uTpTIAd

v (¢HD) -outweTA-z-TOzZepTWT

¥ (¢HD) -ouTweA-Z-T0ZePTUT

Z(2uD) -outweTA-p-ToZEPTUT

¢ (CHD) —outweTA-p-ToZePTWT

Z(CHD) -TA-L-utdazeoutwt-¢

Z (2HD) -1A--utdazeouTwT-2

Z(ZHD) -TA-9-uTpTakdoutwe-g

¢ (2uD) -1A-9-utprIddoutwe-g

Z(CHD) -TAuoqied-ouTweTA-Z-T0ZRPTWTIZUB]
Z (ZHD) -ouTweTA-z-T10zZepTWTZUSq

Z (Z4D) -ouTweTA-Z-TOZRPTWIZUB]

Z (ZuD) ~outuweTh-z-urpruriddoapiyeial
Z(2uD) ~outweTh-z-urtpTwrxidoapiyexial
2 (2yn) ~outweTA-gz-urTOoZRPTUT

Z(2Ho) -ouTweA-Z-uTT0ZEPTWT

Z (2yd) -1huoqaed-outweA-z-uTtpr1id

TEED
OtEy
6CED
8z¢ev
LZED
92¢€Vh
T A% 4
peev
IXA%4
(4434
TZEV
ocer
61ED
8TIEY
LTEY
91EY
STEY
PIEY
EIEY
CIED
T1tY
01IEY
60€d

-291-

SUBSTITUTE SHEET (RULE 26)



PCT/US96/20523

WO 97/23480

ud
-b-¢(EHD-9 “Z) -CHIDZOSHN
E(EHD-9 'V “2) -CHIDTOSHN
€ (EHD-9'p “2) -CHIDCOSHN
E(EHD-9 'y 'Z) -~CHIDTOSHN

€(€HD-9 /v “Z) -CHIDCOSHN
€(E€uD-9 9 72) -Zu92%0SHN

€(EHD-9 'y '2) -ZHIDCOSHN

€ (EHO-9'% /2) -CHIDCOSHN
€ (EHD-9 'y '2) ~ZHIDZOSHN
€ (EHD-9 v '2) -CHIDCOSHN
£ (EHD-9 ' *2) -CHIDCOSHN
E(EHD-9 /b '27) -CHIDCOSHN
YaZHOZ00OHN

Yd420SHN

Ud<HO%0DHN

yaZosHN

YdZHOCOOHN

yaZosHN

o =

T & ¥ @® I X T T T =& =X

E€HOCHD
HOCHOCHD
YdCHOCHD

SWOZHOCHD
ZanN
=¢(CHD)

HOOOJZHD
1Adoad

-0T24AD
-ZHO
1Adoxd
—-0T124AD
C(EHD) HD
EHOZHD
ydacHd
ydaZHo
€Hd
EHD
1335}
€40
EHD

tHD

€ (ZHD) -ouTweTA-Z-TOZEPTWT
€ (ZHD) -ouTweTA-Z-TO0ZERPTWT
€ (¢HD) ~ouTweTA-z-TOZEPTWT
€ (ZHD) ~ouTweTA-Z-T0ZERPTWT

€ (ZHD) -ouTWeTA-Z-TOZEPTWT

£ (CuD) -ouTweA-z-10zepPTWT

€ (CHD) -ouTweTA-Z-T0ZERPTWT

€ (CHD) -~ouTweTA-Z-10ZepTWT
€ (CHD) -outweTA-z-ToZEPTWT
€ (ZHO) -ouTweTA-Z-TOZEPTWT

€ (2y4D) ~outweTA~-z-utptaAd
€ (CHD) -ouTWRTA-Z-TOZEPTWT
b (CHD) ~ouTwe [A-p-TOZEPTWT
b (CHD) -ouTweTA-p-T0ZEpPTUT
¥ (CHD) -1A-L~-utdeozeoutwt-Z

¥ (ZHD) -TA-L-uTtdazZROUTWT-7

¥ (2yd) -TA-9-utprakdoutwe-Z
¥ (2HD) -1&-9-utpTiAdouTwe-2

6veED
8veD
LYEY
9IveED

SveEp
vhED

EVED

A4 %
1ved
OvED
6EED
gEeEb
LEEY
9EEr
SEEY
VEEY
EEEY
ZEEY

-292-

SUBSTITUTE SHEET (RULE 26)



PCT/US96/20523

WO 97/23480

(Eom-9 ¥ '2) -<D9D%0SHN
YaZHOZ0DHN

(1&y3ydeu-1) -Z0SHN
(EoW-9 ‘¢ *2) -¢09020SHN
YaZHO20oHN

(TAy3ydeu-1) -2OSHN

yd

~p-C (£EHD-9 ‘2) -CHIDCOSHN
ua

~-p-C(EHD-9’2) -CHIDZOSHN
ud

-p-C (EHD-9 ‘2) -CHIDCOSHN
ud
-p~-Z(EHD-9 '2) -ZHIDZOSHN
yd

-p-C(EHD-9’2) -CHIDCOSHN

ud
-p-C(£HD-9/2) -CHIDCOSHN
ud
-4-C(€HD-9 ‘) -CHIDCOSHN
ud

-p=-C (€EHD-9 'Z) -C¢HIDZOSHN

I n & I & I =

oot

€10
€HD
EHD
EHD
€HD
EHD

HOCHOCHD

yda<HOCHD

aWOCHOCHD
COWN
=Z (CHD)

HOODCHD
1Adoxd

-o124&D

-CHD
T1Adoxd

-0T124k2

C(EHD)HD

{(YH90-0) ZHy-outweTA-z-uTpT2Ad
(PH9D-0) Typ-ouTwetA-z-utptIkd
(Y90-0) Zyn-outwerh-z-urpraid
(YH9D-0) CHO-ouTweTA-Z-TOZRPTWT
(?H9D-0) CHO-ouTwWeTA-Z-TOZEPTWT
(tu90-0) Zyp~outwe1A-z~-10ZEPTWT
£ (CHD) -ouTweTA-Z-T0ZEPTWT
£ (CHD) -outweTA-z-TozEPTWT
£ (ZHO) -outweTA-z-10ZepTUT

€ (ZHd) -outweT4-z-T0ZRPTWT

€ (ZHd) -outweTA-z-TozEPTWT

£ (CHD) -ouTweTA-Z-TOZEPTWT

€ (CHD) —ouTweTA-z-Tozeptut

€ (¢HD) ~ouTweTL-z-TOoZRPTUT

€9€V

29¢Ep

T9€Y

09t

6GEY

BGEY

LGEY

9GEY

SGED

1A% 4

ESEV

AN

TSEY

0GEY

-293-

SUBSTITUTE SHEET (RULE 26)



PCT/US96/20523

WO 97/23480

(EoW~9 'y “2) -C09DC0OSHN
YdZHOZ0DHN
(tAu3ydeu-1) -2OSHN
(Eon-9 v ' 2) -C290C0SHN
ydZHOZ0DHN
(1&y3aydeu-1) -ZOSHN

n - - & X =X

13%0)
EHD
EHD
€HO
EHO
133 ¢e]

(YH9D-w) ~ouTweTA-Z-UTTOZEPTUT
(YH9D-uw) —ouTWeTA-Z-UTTOZRPTWT
(Yu9o-w) -outweTA-z-UutTT0ZRPTWT
(YH9D-0) ZHo-ouTweTA-Z-uT70ZEPTUT
(YHID-0) ZHD-ouTwWeTA-Z-UTTOZOPTWY

(YH90-0) Zyd-outweTA-Z-UTTOZRPTWT

-294-

69€EY
89¢ed
LIED
99t
S9EY
v9ED

SUBSTITUTE SHEET (RULE 26)



PCT/US96/20523

WO 97/23480

ng- 3Z00HN H € (TyD) -outweA-z-1ozepIutzuaq 6105

ng-T1Z0DHN H €(THD)-ourtweik-z-utpruraidoapAyrilaly 8108

ng-uZOOHN H € (ZHD)-outurerA-Z-utyozeptut L10S

(tAuatya-7) THOZOOHN H €(ZHD) -outurerA-z-utptIAd 9105
(1A10zexosT-p) THOCOOHN H € (ZHD) -outure1A-Z-[ozep Ut s10S
(1A10zP1Y3-7) CZHOTOOHN H €(ZHD) -outwe1A-p-10ZOpPTUT 0105
(TAutpr1Ad-¢) ZHOTOOHN H € (THD) -TA-(-utdazeoutwi-Z L00S
(TAutptr1Ad-7) THOTOOHN H € (THD) - 1A-9-utpraidoutuwre-g 9005
(EHD-v) -YHID"HOTODHN H € (ZHD) -ocﬂsmi-m-ﬁonogeﬁcmn. 500G
(€HD-€) -PHID7HOZODHN H €(THD) -outweyh-z-urptutiidoipiyeiia) v00S
(EHD-Z) -VHID"HOZODHN H £ (THD) -outure [A-z-urrozeprut €005
Ud THOO0DHN H £ (2HD) -outureTA-z-utpraid 2005

H H € (ZHD) -outwe1Xh-z-10ZPPTWT 1005

SW od prtl L] “ON
e

HO

N

ot

H

-295-



PCT/US96/20523

WO 97/23480

ng-23-Z0SHN
ng-1-"0OSHN
(1Ayaydeu-1) 0SHN
(d-¢) -PH9DO7OSHN
(d-2)-YH9D”OSHN
{19-v) -YHIDZOSHN
(1g-¢) -VHIDTOSHN
(19-2) -YHIOCOSHN
[TATozex0osT (1AYyaawTp
-G'¢)-v]-COSHN
(1A10zeX0ST-p) COSHN
(1Ap1aAd-Z) “OSHN
(EHD-2) -PH9D%0SHN

4d “OSHN

1Auayd (Axotpauatiyjsu
-v'¢g)
1Auayd (AxotrpauaAyzau
-ve)
1Auayd ( Axotpausa1Ayjau
-v'g)
1Auayd (Axotrpaua Ay3jau

-v'e)

n m T & T X X =

T - X T =

€ (ZHD) -outwe1A-z-utpturxAdoapiyexial

€ (ZHD) -outweA-z-utyozepruy

£ (ZyHD) -outweX-z-urptaid

€ (ZHD) -outureTA-Z-T0ZPpPTUT

€ (ZHD) -outure(X-z-urpraid

£ (THD) -outureTA-Z-10ZPPTUT

€ (THD) -outuwreA-p-TOoZPPIUT

£ (CHD) - TA--utrdazeoutwy-g

€ (ZHD) -1A-9-utprakdourure-z

€ (ZHD) -outwre1A-2 - [ozeprurzuaq

£ (ZHD) -outure[ A-z-uyprutaAdoipAyerial

€ (CHD) -outwretA-Z-ur1ozZeprWT

€(ZHD) -outwre[A-z-utpr14d
€ (THD) -outuwre1A-z-tozepTUT
€ (ZHo) -outwre1&-p- [ozepTUT
€ (ZHD) - 14A-L-utrdazeoutwy-g
£ (ZHD) -1A-9-utprIAdouture-z

8v0s

LY0S

9%0S

Sv0S
vv0S
£90S
8t0s
St0S
beos
£eE0s
Zt0S
T£0S

0e0S
6205
$205S
1205
020s

-296-



PCT/US96/20523

WO 97/23480

(1Ayaydeu-1) -ZOSHN
(€aR-9 ‘v 'Z) -T290C0SHN
YdZHOTOOHN
(1Ayaydeu-1) - Z0SHN
(€oW-9'v '2) -T090C0SHN
yaZHO?0oHN
(1Ayaydeu-T1) - LO0SHN
H

X ©T T T T T =

H
H
H
H
H
H

H
1Autptakd-¢
T1Autptaid-¢
TAutptaid-¢
TAutpraid-¢
1Autprakd-¢
TAutpraid-¢
TAutpraid-¢
TAutptaid-¢

TAuayd (Axotrpauaiiyiau
-v°€)
TAuayd (Axorpaua1Ayzau
-v'¢e)
1 Auayd (AxotrpauatAyiau
-p'€)
1Auayd (AxoipauaAyaw

~v'€)

(YH9D-0) CHD-ouTwre{A-Z-uT{OoZRPpPTWY
(YH9D-0) THd-ourwre(A-Z-utpt1id
(YH9D-0) THy-outure1A-z-urpraid
(YH95-0) THo-outweA-z-utprIAd

(VH9D-0) THD-outwre1A-Z-10ZRpPTUT
(YH9D-0) THD-outuretA-z-1ozZepruy
(YH9D-0) TH)-outwre(A-Z-TOZRpPTUE
€(ZHD) -outureA-p-ozeprUT

£ (ZHD) ~-TA--utdezeoutmt-2

€(ZHD) -1A-9-urpriidoutuwe-z

€ (ZHD) -outwe1X-Z-TozeprurzZuaq

€ (ZHD) -cutweTL-z-urptwt 1AdorpAyeiiay
€ (ZHD) -outweA-z-utr(ozZPpTUY

€ (ZHo) -outureA-z-urptaid

€ (THD) -outweTX-z-Tozepruy
€(ZHD) -outweA-p-rozZepTUT
€ (ZHD) -1K~L-utdezeoutwr-¢
€ (ZHD) -1A-9-utrpraidouture-z

£ (ZHD) ~ouTureTA-Z-TozepTUITZUaq

SLOS
vLOS
€L0S
ZL04
TL0S
0L0S
6905
8905
S90S
v90S
€909
2905
190S
090S
6505

$S0S

1505

0S50S

6v0S

-297-



PCT/US96/20523

WO 97/23480

(€eW-9 b ‘Z) -T290C0SHN
ydZHDI70DHN
(1Ayaydeu-1) - "OSHN
(t2H-9 'y ') -T090C0SHN
ydZHO70OHN

T T T T X

(VH9D-w) ~ouTureTA-Z-ut[ozeptul
(YH9>-w) -outuwre1A-z-uryozeptul
(YH9>-w) -outureA-Z-uyrozeprul
(YH9>-0) THD-outure1A-z-uyozepiut

(YH9>-0) THO-ouTuweTA-Z-utjozepTuy

0805
6L0S
8LOS
LLOS
9L0S

-298-



PCT/US96/20523

WO 97/23480

ng-3Z0JHN H € (ZHD) -outure [ A-z- fozeprUTZUSQ 6109
ng-T1Z0DOHN H €£(ZHD)-outweii-z-urpruariidoapiyeriay 8109
ng-~uZpOHN H € (THD) -outuretA-z-utryozepTWT L109
{TAuatya-7) CHOZOIHEN H E(ZHD) -outwreTA-z-utprakd 9109
(1AtozexosT-p) THOTODHN H € (ZHD) -outwre1A-Z-10ZepPTUY S109
(1A10zRTY3-Z) THOTOJHN H €(ZHD) -outure{A-p-[oZepTUT 0109
(1AutptaAd-¢) THOTOOHN H €(THD) - 1A~ L-utrdazeoutwr-2 L009
(TAutptaAd-z) ZHOTOOHN H €(ZHD) -1A-9-utpTaAdouture-z 9009
(EHD-1) - YHIDTHOTOOHN H € (ZHD) -outwre14A-2- [0zepTUTZUa] 5009
(EHD-¢) - YHIOTHOITOOHN H €(2yD)-outueyi-z-urprutxidorpAyeiien 009
(€HD-2) - VHIDZHOZOOHN H € (ZHD) -outwre TA-Z-urozepIWT £009
UdZHDO0JHN H €(Zyn) -outwek-z-utptrAd 2009
H H €(ZHD) -outweA-z-rozeprur 1009
SW od prd 8 "ON
- x3
nt
HO z
at _,m/

-299-



PCT/US96/20523

WO 97/23480

ah:mzmANxoﬂvmcoamnqu
H -v'g)
1Auayd (Axotpaua1Ayaau
H -v'e)
1Auayd (Axotpaua TAylaw
H -v'e)
1 Auayd ( Axotpaus1Ayjzau

H -v'e)
ng-3-Z0SHN H
ng-1-COSHN H

(1Ayjydeu-1) ZOSHN H
(d-¢£) -PHIOTOSHN H
(4-2) -PHIDO”OSHN H

(1g-¥) -VHID7OSHN H

(1g-¢) -YHIDZ0SHN H

(xg8-2) -YH9D%0SHN H

[1AtozexosT1 (TAYylautp
-S'e)-v]-“OSHN
(1A1ozexost-¢) ZOSHN
(1AptaAd-z) COsHN
(EHD-2) -VHID OSHN

Tz XX T T =

yd“OSHN

£ (CHD) -outweA-z-utpruraidorpAyeaiay

€ (ZHD) -outurefA-z-utr[oZepPTWY

€ (ZHD) -outuretA-z-urpraid

€ (CHD) -outweA-z-[ozepTUT

€ (ZHD) -outwreA-Z-utprIAd

€{ZHD) -outwre1A-Z-[ozepTUIY

£(THD) ~outweA-p-[ozZRpPTUTY

€ (ZHD) -1A-L-urdaezeoutwt-¢

€(ZHD) - 1A-9-urpriidouture-7

£ (CHD) -outure1A-Z-TOZepTUMIT2UdQ

£ (THo) -outweX-z-urprutxidorpiyexiag

€ (ZHd) -outwwtA-Z-utrozepIWT

€ (ZHD) -outure(A-z-utprIid
€ (ZHo) -ourure(X-z-10zepTUT
€ (THD) -outweA-p-(ozeprult
€(CHD) -TA-L-urdazeoutut-Z

€(ZHD) -T1A-9-urpraAdoutwe-g

8v09

Lvo9

9v09

Sy09
vvo09
€909
BEOD9
SE09
reo9
£€09
7e09
1€09

0£09
6209
$209
1209
0209

-300-



PCT/US96/20523

WO 97/23480

(1Ayaydeu-1) -ZO0SHN
(€aW-9'p 'Z) -Z095C0SHN
YdZHO”OOHN
(1Ayaydeu-1) -COSHN
(€aH-9 b 'Z) -C09DZOSHN
4dZHO” OOHN
(1Ayaydeu-1)-Z0SHN
H

T T T T & = =T

T »m I - =X X

H

TAutpraid-¢
TAutptaid-¢g
1Autpraid-¢
TAutpraid-g
1Autpraid-¢
TAutpraid-¢
1AutptiAd-¢
TAutptiAd-¢

1 Auayd (Axotrpaua1Ayiau
-v'¢g)

1 Auayd ( AxotpauayAyiau
-v'e)

1 Auayd (AxotpauaAyjau
-vg)

1 Auayd (AxotpauaiAyiau

-v'¢e)

{VH9D-0) THD-ouTure[A-Z-uT{OoZRPTUT
(PH9O-0) ZHD-outweA-z-utpraAd
(YH9D-0) Zyd-outwreA-Z-utpraid
(YH9D-0) Tyd-outure1A-Z-utpr2Ad

(VH9D-0) Zyo-outwreA-Z-ToZepPTUY
(YH9D-0) ZHo-outweA-Z-ToZPpTUT
(YH90-0) THO-ouTwRA-Z-10ZRpTUT
€ (THD) -outweTA-p-JozRpIWT

€ (ZHD) -1A-(-urdezeoutwt-7
€(ZHD) - 1A-9-utpraAdouture-7

£ (ZHD) -outuwreA-Z-10ZRpPTWIZUSQ
£ (ZHD) -outuwre1A-z-utprurxAdoapiyeaial
€ (CHD) -outureTA-z-ur0oZRpPTUY

€ (ZHD) -outureA-z-urpraid
€(ZHD) -outwre A-Z- TOZRPTUT

€ (THo) ~outwe T A-p-ozeprwY

€(ZYd) -14A-L-urdezeouTuIT-Z

€ (ZHD) -1A-9-utrptrakdouyure-2

£ (ZHD) -outure1A-z-yozepturzuaq

SLO09
vLO9
£L09
ZLo9
1L09
0L09
6909
8909
5909
v909
€909
2909
1909
0909
6509

¥S509

1509

0509

6v09

-301-



PCT/US96/20523

WO 97/23480

(€8W-9 b ') -TD9DCOSHN
4d ZHO" ODHN
(TAyaydeu-1) - "OSHN
(EoW-9 v '¢)-T095%0SHN

Y4 ZHOZ0JHN

T T T X =

(YH9D-w) -outureA-z-urozeprut
(PH9D-w) -outureA-Z-utozepTUIt
(YH9>-w) -outwreA-Z-utrrozeprur
(YH9D-0) ZHo-outureTA-Z-utrjozeprut
(PH35-0) Zyo-outweA-z-utrrozepruy

0809
6L09
8L09
LLO9
9L09

-302-



PCT/US96/20523

WO 97/23480

(‘HO-¥) -PHIOTOSHN HO N N H €(Zyo) -outwetA-z-1ozeptwt ITI0L
(FHD-€)-PHIDZOSHN N HD  HO H £(2y)) -outwre7X-z-1ozeptutr TI0L
(fHD-7) -TH9DZOSHN  HO N HD H € (THD) -outwreA-z-1ozeptut 010L
uydZosHN HO HO N H £(IHD) -ocutureyA-z-tozeprut 600L
ng-UODHN  HO N HD H € (THD) -outuwre [ A-Z-1ozeptut B800L
YdHO=HOOOHN HD HO N £HD € (ZHD) -outweTA-Z-ozeprwt LOOL
Yd7HOTHDOOHN  HO N N H €(ZHD) -outureA-z-fozeprwt 900L
4d THOOOHN N HDO HD H €(?HD) -outwre1A-Z-1ozZeptUil S00L
YdODHN HD N HO H € (ZHD) -outwre(A-Z-1ozepTut PO0L
ng-TtZ0JHN HO  HD N H £(ZHD) -outweA-z-1ozeprut €00L
ng-uZQDHN HD N HO £HD € (IHD) ~outure(A-zZ-1ozeptut ZO0OL
Ud"HO70DHN HD  HD N H € (IHD) -outwetA-z-1ozeptut 100L
SH ord X X (X ord ™ “ON
-xg
HO o o
0 =

N N

st eX N

vX \

d

L °2149¥%dL

-303-



PCT/US96/20523

WO 97/23480

(1A10zex0-7)-p-PHIDIOSHN
0I0TY2TP-9°2

- (1AptaXkd-p) -p-FHIDZOSHN
1Ayasutp-9°2

- (1AptaAd-p)-v-YH2DC{OSHN
(1AptaAd-p)-p-¥*HIDZOSHN
{oxorya1p
-9'Z-ud-¥)-"H?0%0SHN
(1Ay3surp
-9'Z-4d-¥)-H?D70SHN
(Ud-¥)-"H?270SHN
(1A4aydeu-1) 70SHN
(1A4yaydeu-z)TOSHN
(712-9°2)-*H270SHN
[1A1ozexost (1Ayzsuip
~5'€)-v 1 OSHN
(1Austya-z)70SHN
(1Ap11Ad-p) "OSHN
(1Ap11Ad-¢) ZO0SHN
(1Ap1akd-z)70SHN
“(*HD-9'%'2) -"HYD70SHN

Z(FHD-9°Z) - H?DTOSHN

HO

HO

HO
HD

HO

HO
HO
HO
HD
HO

HO
HO

HO
HO
HO

HD

HO

HO

HO

HO

HD

HO

HO

HO

HO

HO

HO

HO

HO

HO

HO
HO

HO

T ©T T X =

tHD

X T T x

E(THD) -outureA-z-10zZep Ut

£ (ZHD) -outwerA-z-Tozeprur

£ (ZHD) -outuwrerA-z-1ozZepTUY
€(ZHD) -outurerA-z-1ozeprut

€({THD) -outureA-z-1ozZepPTWT

E(THD) -outwe[A-Z-1ozepTWT
£ (ZHD) -outure4A-Z-[ozepTUY
£ (THD) -outweTA-Z- fozepTu
£ (ZHD) -outuwre1A-z-[ozepruy

€ (IHD) -outwe1A-z-10ZeplUrt

€ (ZHD) -outuretA-z-[ozepTUT
€(ZHD) -outueTA-Z-(OoZRpTUT
£ (ZHD) -outwe1A-z-1oZepTWT
f (ZHD) -outweA-z-1ozepTUT
£ (ZHD) -outweyA-Z-1ozZepTUT
f (ZHD) -outwrek-Z-1oZPpPIUT

£ (ZHD) -~outwre1A-Z-1oZPPTWI

6C0L

820L

LZoL
9ZoL

SC0L

vZoL
€£20L
zeoL
1¢0L
0zoL

610L
810L
LioL
910L
stoL
P10L
€ET0L

-304-



PCT/US96/20523

WO 97/23480

(TAy3aurp

-9 'Z-ud-v) -‘HIDHNZOSHN
(4d-v) - HIOHNTOSHN
(1Ayaydeu- 1) HNZOSHN
(1Ayaydeu-z) HNCOSHN

(€9W-9 v ‘Z) -TH?OHNTOSHN
(TaW-9 'Z) -t HIDHNCOSHN
YdHNZOSHN

ng-u-COSHN

Yd?HOZOSHN

T1Ayzswtp-9°2

- (1Atozeakd-g) -p-FH?DTOSHN
TAy3sutp
-9'z-(1Aan3-¢)-p-"H?OTOSHN
TAy3autp

-9 'Z-(1AIn3-2) -v-YH DTOSHN
TAyaautp-9°2

- (1Ap1aAd-¢)-p-FH DCOSHN
0I107Y21p-9°¢

- (1A10zex0-7)-p-tH"D70OSHN
1Ay3autp-9°g

- (1A1ozexo-z) -p-"H O%OSHN

HO

HO

HO

HO

HO

HO

HO

HO

HO

HO

HO

HO

HO

HO

HO

HO

HO

HO

HO

HO

HO

HO

HO

HO

HO

HO

HO

HO

HO

- xR & X - X o x = X

£ (ZHD) ~outure1A-Z-10ZPPTUT
£ (ZYD) ~outweA-7-(ozZepTUT
€ (TgH) -outure(A-z-1ozeprut
£(7HD) -outwey A-Z-[ozepTHL
€ (ZyD) -outure1A-z-1ozZepTUWT
£(74o) -outuwret K- Z-[ozZepTUT
£ (ZHD) -outure1X-g-10ZPpPTUt
£ (ZHD) -outureyA-zZ-1ozepTUL

€ (THD) -ouTureA-Z-10ZepPTUIY

£ (ZHD) -outuwre(A-z-1ozZepTUT

£ (THD) ~outureTA-z-1oZepIUT

£ (ZH)) -outweA-Z-10ZepPTUWT

T (THD) ~outrwreA-zZ-10ZepPTUT

T (YD) -outweA-Z-yozZepTUI

£ (ZHD) -outwreTA-z-1ozZepTUT

ovoL
6E0L
8E0L
LEOL
9¢0L
SE0L
veoL
€Ee€0L
ZeoL

PlEoOL

o1e0L

qreoL

eleoL

Te0L

0e0L

-305-



PCT/US96/20523

WO 97/23480

(1ApT1Ad-1) ZOSHN
(1Ap1aAd-¢£) ZOSHN
(1Ap1aAd-z) LOSHN
E(*HD-9'% "Z) -7H®DZ0SHN
7(EHD-9'Z) -tHIDOSHN
(HO-1) -PHDZ0OSHN
(fHD-€) -YHYD%0SHN
(FHD-2) -"H90%0SHN
Yd “0SHN

ng-u0OHN
YdHO=HDOODHN

yd ZHOHDODHN

Yd THDODHN

YJOOHN

ng- T7ODHN
ng-uZODHN
Ud?HOZ0DHN
ng-3-HNZOSHN
ng-T-HN?OSHN
ng-u-HNTOSHN

Ud “HOHN?OSHN
(oxo1yotp

-9°'2-Ud-9) - CH? DHNTOSHN

HD
HO
HD
HO
HO

HO
HO

HO
HO
HO
HO
HO

HD
HO
HO
HD

HO

HO

HO

HO

HO

HO
HO

HO

HO

HO

HO

HO

HO

HO
HO

HO

HO

HO

HO

HO

HO

HO

HO

HO

HO

=

)
=
(&)

T T T ¥ -&n T T X T =T T =E X X =T

“HO

x

£(Zyo) -outure1A-zZ-utpraid
€(ZHD) -outure1A-z-utpraid
£(ZHD) -outure1A-z-utpraid
£ (ZHD) -outwek-z-uTpraid
£(Zyo) -outueA-Z-utpraid
€(ZHD) -outureA-z-utpraid
€ (THD) -outare [ A-z-urpraAid
€ (ZHD) -outwe1k-z-utpraid
€(ZHD) -~outureK-z-urptraid
£ (ZHD) -outure[X-z-utpraid
£ (ZyD) -outwek-z-utprIAd
C(ZHD) -outuretA-z-urprIAd
£ (THD) -outweTA-z-utpraid
£ (ZHD) -outuretA-z-utpraid
£ (ZHD) -outureTX-z-utprIAd
£(ZHD)-outwe1A-z-urptraid
£ (YD) -ourareyA-z-utpTaAd
€ (ZHD) ~outweA-z-1ozZepPTUT
£ (ZHD) -outweA-z-1ozepTUT
£ (T)) -outweA-7-fozeprur

£ (THD) -outureTA-g-10ZPpTWT

€ (ZHD) -outuwreTA-Z-[0zZPpPTUT

Z90L
190L
090L
6S0L
850L
LSOL
950L
SSOL
vSoL
€S50L
ZsoL
TsoL
0S0L
6v0L
8voL
LvoL
9voL
SvoL
bvoL
EvoL
ZvoL

voL

-306-



PCT/US96/20523

WO 97/23480

TAYyjeurp-9°¢

- (tApta&d-¢) -v-"H90C0SHN
0101Y2TP-9°Z

- (1A1ozexo-2) -¥-"H?D70SHN
TAy3awtp-9°7

- (1Atozexo-Z) -b-PHPOCOSHN
(1A1ozexo-2)-p-FHID70SHN
OIOTYDTP-9°2
-{1AptaAd-p)-v-YHIDZOSHN
1Ayjswtp-9°'¢

- (1Ap11Ad-p) -v-"H?DZ0SHN
(1AptaAd-p) -p-"H?DOTOSHN
(ox0yYa1p
-9'Z-4d-p)-"H?D'0SHN
(1Ayasutp

-9'Z-4d-v)-"H D?0SHN
(Ud-v) -FHODTOSHN
(1Ayaydeu-1)70SHN
(1Ayaydeu-z) {osHN
(712-9'2) -*H9D0SHN
[1A1ozexosT (TAYyjautp
-5¢)-p] “OSHN

(1Aust1y3-7) Z0SHN

HO

HO

HO
HO

HO

HO

HO

HO

HO
HO
HO
HO
HO

HO

HO

HO

HO

HO

HO

HO

HD

HO

HO
HO

HO

HO

HD

HO

HO

T X T T X

x

£ (THD) -outwre1A-Z-urptaid

£ (IHD) -outure A-z-uTprIid

€ (ZHD) -outure A-Z-utpr1id
£ (THo) -ourweA-z-uTpr1Ad

£(2yd) -outweA-z-urpraid

€ (Z4d) -outweA-z-urpraid
£ (7)) ~outweA-z-utpriid

£ (Iyo) -outweA-z-urptiid

€(ZHD) ~outweA-z-urpr14id
€(2yd) -outweA-z-urpraid
€ (ZHD) -outure1A-z-utpTIAid
€(2y0) -ourtwreA-z-urpriid

€ (ZHD) -outwe{A-z-utpraAd

€(2yd) -outureA-z-urpr1id
€(ZHD) -outwe1A-z-utpraid

®9L0L

9LOL

SLOL
PLOL

eLOL

ZLoL
TLoL

oLoL

690L
890L
L90L
990¢L
S90L

$90L
€90L

-307-



PCT/US96/20523

WO 97/23480

Y4 ¢HOTOOHN
ng- 13- HNCOSHN
ng- T-HNZOSHN
ng-u-HNCOSHN
44 ZHOHNTOSHN

(oxoTyYDIP
-9°Z-ud-¥) - CHIOHNZOSHN
(T1Ay3zautp
-9'z-4d-¥) - “H?DHNCOSHN
(ud-) - FH?OHN7 OSHN
(1AYy3ydeu- 1) HNCOSHN

{ 1Ay3ydeu-z) HNZOSHN
(®W-9 ' 'Z) - "H?DHN” OSHN
(Te8H-9'2) - "H?OHN” OSHN

YdHNTOSHN

ng-u--OSHN

Yd "HOCOSHN
1Ay3surp-9°¢

- (1A10z®014d-G) - v-H?D7OSHN
1Ay3awtp
-9'Z- (1A1n3-¢)-p-YH D" OSHN
[Ayasutp

-9'2-(1A1n3-2)-p-TH?D70SHN

HO
HO

HO
HO

HO

HO

HO

HO

HO

HO

HO

HO

HO

HO

HO

HO

HO

HO

HO

HO

HO

HO

HO

HO

HO

HO

HO
HO

HO

HO
HO

HO

HO

SH?D

r O x =

T

T T T T ¥ x =z =X

tHO

£(ZHD) -outure K-z -utprutxidoapiyeiiay

£(THD) -outuwreA-Z-uTprIAd
£(ZyD) -outureA-z-utprIid
€ (Tyo) ~outweyA-z-utpraid

£ (ZHD) -outure{A-z-uTpraid

£(74D) -outureA-z-utpraAd

£ (IHD) -outwreA-z-utprakd
T (o) -outureT A-z-urpraid
£({HD) -outwre(A-z-utpriAd
7 (2Ys) -outureTA-z-urptraid
€ (ZHD) -outureA-z-utpraid
£ (T4d) -outweA-z-uipriid
£ (I4D) -outwre1A-z-utptraid
€(ZHD) ~outure1A-z-urpraid
€ (ZHD) ~outweA-Z-utprakd

€(ZHD) -outwre1A-z-utpr1Ad

€(THD) -outweTA-Z-utprIAd

€ (ZHD) -outwek-z-urpraid

160L
060L
680L
B8OL
L8OL

980L

S80L
8oL
£E80L
Z80L
180L
080L
6L0OL
8LOL
LLoL

PILOL

29L0L

q9L0L

-308-



PCT/US96/20523

WO 97/23480

(4d-¥) -PHIOTOSHN
(1Ayaydeu-1) ZOSHN
(1Ayaydeu-z) Z0SHN

(712-92) -tH%DZ0SHN
[T1A1ozexost (1Ayjswrp
-G '€)-v1COSHN

(TAua1y3-Z) Z0SHN

(TAp1aAd-p) ZOSHN
(1Ap1aAd-¢) ZOSHN
(1Ap11Ad-Z) ZOSHN

“("HDO-9'p'Z)-"H?DTOSHN
Z(*H3-9'2) -FH?D70SHN
(*HO-p) -FH?D’0OSHN
("HO-€) -PH D7 0OSHN
(*HD-2) -"H"D%0SHN

Yd 0SHN

ng-UOJHN
YdHO=HOODHN

Ud "HO"HD0DHN

U4d “HIOOHN

YJOOHN

ng-T70DHN

ng-uZOOHN

HO
HD
HO
HO

HO

HO

HD
HO
HO
HD
HO

HO
HO
HO
HO
HO

HO
HO
HO

HO

HO

HO

HO

HO

HO

HO

HO

HO

HD

HD

HO

HO

HO
HO

HO

HO

HO

HO

HO

HO

HO

x = T =

£HD

T m X XX - ™ T =L X I X - & = & =

£(ZHD) ~outwre 1A-z-urprwraidoapAyexialy
£(ZHD) -outure1A-z-urprurrAdoapAyexyay
€(ZHD) -outuwre1A-z-utpruraidoapiyeryay

€ (2HD) -outweA-z-urprur xAdoapAyetiel

€(Z4D) -outuretA-z-urprutiidoapAyerzajy
£(ZHD) -ourwretA-z-urprut xAdoapAyeiiey
E(ZHD) -outwetA-z-utpruriidoapiyeilajy
£ (7HD) -outweTA-z-urprurikdoapAyeiay
£(7Ho) ~outure1X-z-urprutaidoapiyerial
€ (Z4o) -outweA-z-urprurakdorpAyeiial
€ ({HD) -outwe1A-z-utprurxidoapAyerial
£ (?HD) -outwe1A-z-urprutaAdoipAyeaier
€ (THD) -outuwreA-z-utprut xAdoipAyexial
£(74p) -outure1A-z-utprurrAdoapAyexiay
£ (YD) -outwre 1 K- z-urpturxidoapiyerien
€ (Zyo) -outureA-z-urprurikdorpAyeaiay
£(7HD) -outwe1X-z-urprutiAdorpAyexiajy
f (Tyo) -outweh-z-urprutaidoipiyeaiel
£ (7HD) -ouTweA-z-urpruriidoxpiyeaiay
£(7HD) -outure1X-z-uyprwraidoapAyexiay
£ (ZHD) -outure1A-z-utptutiidoapAyexiaj

£(7Hgo) -outuretA-z-urprutxidorpiyexial

ETtL
(ARA
TtiL
ottL

60TL
80TL
LotTL
901L
SOTL
POTL
t0TL
Z0T1L
T01L
ootL
660L
860L
L60L
960L
S60L
P60L
£60L
c60L

-309-



PCT/US96/20523

WO 97/23480

UYd {HOTOSHN

1Ay3autp-9°¢2

- {1A1ozeaAd-g) - v-PHIDTOSHN
1Ay3autp

-9'z- (1Aan3-¢)-p-YHIDTOSHN
14Ay3sutp

-9'Z- (1A1n3-2)-p-FHID'OSHN
1Ayjawtp-9°2

- (1Ap11Ad-¢)-p-YHIDTOSHN
oxoTY21p-9°7

- (1A1ozexo-z) -p-YH?OTOSHN
T1Ay3aurp-9°¢

- (1A1ozex0o-7) -p-YHIDTOSHN
(1Atozexo-2)-p-"H?DT0SHN
010TY21p-9°Z

- (1APT11Ad-v) -v-YH?D70SHN
TAyjeutp-9°¢

- (1Ap11Ad-p) -p-FH?OTOSHN
(TApta&d-p) -p-H?OTOSHN
(oxorya1tp
-9°'2-4d-v)-“H°D70SHN
(TAy3sutp

-9'z-uyd-v)-"H?DZ0SHN

HO

HO

HO

HO

HO

HO

HO
HOD

HO

HO
HO

HO

HO

HO

HO

HO

HO

HO

HO

HO

HO

HO

HO

HD

HO

HO

3%%)

€ (ZHo) ~outweA-z-utprut 1kdoapAyexie]

mANxU.;ocﬂEc~>uNlcuvﬂEuu>Q0uv>£nuumu

€(Zyo) -outuwreTA-z-urpturiidoapiyexial

£ (ZHo) -outuwre K-z -utpruy 1idoapiyeazal

€ (ZyD) -outure{K-z-urpruraiidoapAye13al

€ (Z4D) -outure(A-z-urprutaidorpAyeriay

€ (THo) -outure1A-z-utprutrridoipiye1ial

£ (ZHn) -outweiA-Z-utptutiidorpiye13al

€(Zy>) -outure[A-z-utprutaidoapiyeiaal

€ (Z4o) -outureA-z-utpruyxidoapiyeray

£ (7HD) -outwek-z-utprutxidoapAye1ial

€ (7Hd) ~outwe1A-z-utrpruriidoapiyerial

€ (THD) -outuwreTA-Z-utpruraidoapAyerial

[4 A XA

PIZiL

o121L

qizic

elzZiL

T21L

0zZ1L
6tl1L

8l1IL

LITL
911L

STIL

pliL

-310-



PCT/US96/20523

WO 97/23480

ng-UODHN
YdHO=HDOOHN
Yd“HOCHDOOOHN

Ud “HOODHN

YJOOHN

ng-TZOJHN

ng -uloSHN

UYd?HOY0DHN
ng-31-HN?OSHN

ng- T-HN'OSHN
ng-u-HNCOSHN

Ud "HOHN?OSHN
(oxo1ys1p

-9'Z-ud-v) -“H?OHNCOSHN
(TAy3lautp
-9°'Z-4d-¥) - "H>DHN?OSHN
(4d-v) -"HPOHNTOSHN
(1Ayaydeu- 1) HN7OSHN
(1Ayaydeu-z) HNOSHN
("@R-9 b 'Z)-"H?DHNTOSHN
{(7oW-9 'Z) - "H OHN? OSHN
YdHN OSHN

ng-u-70SHN

HO
HO
HO
HO
HO

HO
HO
HO
HD
HO

HO
HO
HO
HO
HO

HO

HO

HO

HO

HO

HO

HO

HO

HO

HO

HO

HO

HO

HO
HO

HO

HO
HO

HO

HO

HO

HO

HO
HO

=

=
o]
Q

T T =" XX XM r & & © =

X O n X I X =& X =T

€ (Z4D) -outuwreA-Z-ut [ozepTUT
£(Zyd) -outueA-z-ut fozeprut
£ (Z4D) ~outuretX-z-utrozeprury
£(Z¥o) -outwe1K-z-ur10ZRPTUT
£ (Z4D) -outureyX-z-uyfozepTWT
€ (ZHD) -outure A-z-utr1ozepTUY
£ (ZHD) -outure A-z-utToZRpPIWT
£ (ZHD) -outuwre1A-z-urTozeprUT
£ (ZHD) -outweX-z-utpturiAdoapiyerial
€ (ZHD) -outwe1A-z-utptut rAdoipAyexial
£ (ZHD) -outwe k- z~urprwtrAdoapiyexiay

£ (ZHD) -outweX-z-urprurxidoapAyexial

£(THD) -outureA-z-utprurxAdoapiyeaial

€ (ZHD) —outwerA-z-urptutiidoipiyexyay
£ (Z4D) -outureA-z-urprurxidoapiyeayay
£ (THD) -outureyL-z-urptrutxAdorpiyexiajy
£(7HD) -outwreA-z-urptTutriidoapiyexiay
£ (7HD) -outwe(k-z-urtptutxAidorpiyeaiel
€ (7HD) -outweTA-z-utptutaidorpiyexial
£ (740) -outweA-z-urpturikdorpiyexial

£(7HD) ~outweA-z-urpturiidoipiyeiiay

EvIL
<viL
viL
oviL
6ETL
8EIL
LETL
9ETL
SETL
PETL
EETL
ZETIL

TETL

OETL
6C1L
8C1L
LetL
9zZ1L
SClL
peiL
€TTL

-311-



PCT/US96/20523

WO 97/23480

TAy3awip-9°g
-(1Ap1aAd-p) -v-YHDOZOSHN
(1AptaAd-p) -p-YHPDZ0OSHN
(oxoTyoTp
-9'Z-4d-v)-“H92TOSHN
(1Ayqautp
-9'Z-ud-p)-H92%0SHN
(ud-v) -YHID%0SHN

{ 1Ayaydeu-1) Z0SHN
(1A4yaydeu-z) Z0SHN
(712-9'2Z)-H?OTOSHN
[T1AtozexosT (TAyjamtp
-5'€)-p]COSHN
(1Aua1y3-7) COSHN
(1Ap124d-%) Z0SHN
(1Ap1a1Ad-¢) ZOSHN
(14p11Ad-7) 7OSHN
("HD-9'P'2)-"H?D70OSHN
“{"HD-9'2) -*H?DTOSHN
(*HD-%) - "HDCOSHN
("HO-€) -PHDO%0SHN
(*HD-2) -"H?D70OSHN

U4 “0SHN

HO
HO

HO

HO
HO
HO
HO
HD

HO
HO

HO
HO
HO
HO
HO

HO

HO

HO

HO

HO

HO

HD

HO

HO

HO

HO

HO

HO

HO

HO

HO

HO
HO

HO

HO
HO

T T xXx T =

X X I T X I & - T T =T

€ (D) -outweA-Z-ur [oZRPTWT

£(THo) -outureA-Z-uttozepruy

€ (Z4D) -ourare(A-z-utTozZRpTUY

€ (ZHo) -outureA-zZ-ut Tozeprur
€ (ZyD) -outweTA-Z-urjoZRpPIML
£ (ZHD) -outTwe[A-Z-utr fozeprur
£ (Zyo) -outwreA-z-urozepruy

£ (TH)) —outwe1K-Z-ur [ozZepPTUT

£(ZHD) -outure[A-Z-uy[OZRPTUT
£ (ZH)) -outureA-z-uT [OZRPIUT
€ (THy) -outure(k-Z-utr(ozZepPIWT
£ (IHD) -outweA-Z-ur[0ZRpPTWT
€(ZyD) -outweA-z-urozeprut
€ (THp) -outweA-Z-uyrozepIut
€ (Z4D) -outare{A-z-uy [oZRPTUL
€ (Zys) -ourme(A-z-urrozeprut
£ (ZHD) -outwe[A-Z-utrjozeprut
€(74D) -~outwreA-z-uy[ozeprut

€ (THo) -outweyA-z-uttozepruy

Z91tlL
191L

091L

6STL
8STL
LSTL
9STL
SSTL

PSTL
ESTL
ZSiL
IStTL
0StL
6v1L
1 AVA
LviL
1 ANA
SYTL
(A AR

-312-



PCT/US96/20523

WO 97/23480

(4d-v) - "H9OHNTZOSHN
{1A4aydeu-1) HNZOSHN
{1Ayaydeu-z) HNZOSHN

(faW-9 v 'Z) -ZHIDHNTOSHN
(?aH-9 'Z) - *HIOHNTOSHN
UJHNZOSHN

ng-u-ZOSHN

Ud7HO?0SHN

T1Ay3sutp-9°g

- (1A1oze1/kd-g)-b-FHOTOSHN
1Ayaaurp
-9'z-(1Aan3-¢)-p-FHD7OSHN
1Ayjautp
-9'Z-(1AInI-2)-y-YH?DTOSHN
TAyjawtp-9°g
~-(1Ap1aAd-¢)-p-"H?D7OSHN
010TY21pP-9°¢

- (1ATozexo-2) -p-PH2O7OSHN
1Ayaawrp-9-°7

- (1A1ozexo-7)-p-FHD7OSHN
(1At1ozexo-7)-p-"H ' D70SHN
0I0TUSTIP-9°Z

- (1ApTtaAd-p) -v-TH D7 OSHN

HO

HO

HOD

HO

HO

HO

HO

HO

HO

HO

HO

HO

HO

HO

HO

HO

HO

HO

HO

HO

HO

HO

HO

HO
HO

HO

HO

HO

HO

HO

- - - - -

ag

x

E(ZHd) -outwreA-Z-uT{OoZRpPTWT
€ (THD) -outure A-z-utrozepruy
€ (THo) -~outurey K- Z-urT0ZRPIUT
£(Z4D) -outwey A-Z-utr1ozepIUTL
£ (ZHD) -outweA-z-ut{ozZeprUY
£ (ZHD) -outuref k- z-urfozeprut
£ (Zyo) -outwre T A-Z-urTozZepIWY

€ (Zy)) -outwreyA-z-utfozepruy

£ (7HD) -outure[A-z-urjozeptur

€ (7HD) ~outurefA-z-urjozeprur

£ (ZHD) -outureA-Z-ur[oZRPTUT

€ (ZHD) -outwe&-z-utozZepTUT

€ (THD) -outweTA-Z-ut(ozepTUY

€ (ZHD) -outwreA-z-utfozeprut

€ (ZHD) -outure(A-Z-ut [ozeprury

€(THD) -ouTWRTA-Z-uT[OZRpTUT

PLIL
€LTL
ZLTL
TLTIL
oLtTL
691L
891L
L9tL

P991L

9991L

q99TL

©991L

991L

S91L
Po1L

£91L

-313-



PCT/US96/20523

WO 97/23480

(1Ap11Ad-7)LOSHN
C(fHD-9°'P'2) - THOD?OSHN
7(EHD-9°Z) - TH?D70OSHN
(*HO-v) -YH?D”OSHN
(“HO-¢) -PH?O70OSHN
(“HD-2) -YH?D?OSHN
Yd“OSHN

ng-UQDHN
YdHO=HOODHN

UYd ZHD"HOOOHN

Yd “HOODHN

YJOOHN

ng-1700HN

ng-u”QDHN
Yd<HD"0DHN
ng-3- HN” OSHN
ng-T-HN"OSHN
ng-u-HN OSHN

Ud "HOHN"OSHN
AOMO~£Uﬂ~u
-9'Z-4d-¥) - H DHN"OSHN
(1Ayaswtp

-9'Z-4d-b) - H'DHN OSHN

HO
HO
HO
HO

HD
HO
HO
HD
HO

HO
HO
HO
HO
HO

HO

HO

HD

HO

HO

HO

HO

HO

HO

HO

HO

HO

HO

HO

HO

HO

HO
HO

HO

HO

HO

HO

HO
HO

HO

T T - T X X X

-
= o
]

n - &n & X XX &m - XN X T

£ (THD) -outure{A-Z-T0ZPpPTWIZUS]
£ (ZHD) ~ouTwe1A-~-Z-10ZepTUtZUaq
€ (ZHo) -ouTuwreTA-Z-102ZPpPTWIZUS]
€(IHD) -outure [ A-Z-10oZRpPTIWIZUS]Q
€ (Zyo) -outure[ A-Z-[oZeprurzuaq
£ (ZYD) -outure[A-Z-10zZepIWTZUa]
€ (THD) -outureA-Z-ToZepTUITZUSQ
€ (THD) -outure{A-Z-10ZRpPTUTZUSQ
€ (ZHD) -outwre [ A-Z- 1ozepTWTZUd]
£ (ZHD) -outwe k- Z- [OZeprWTZUaq
£ (ZHo) -outure1 - Z-JozZeprurzuaq
€ (ZHD) -outwre1A-Z - [ozZepTUTZUa]
€ (Z4D) -outweA-z- {ozeprwrzUsq
€ (ZHD) -outuwre K- 7 -10oZepTUTZUA]
£(7HD) -outweTA-Z-10zZepTUIlZUaq

£ (Z4D) ~outure(A-z-utjozeprut

€(Z4o) -outureA-Z-ut [ozeprut

£ (ZHD) -outuref K-z -ut(oZep WY

£ (7HD) -outwe(A-Z-utr{oZepTUT

C(7HD) ~outwreTA-z-utiozeprul

£ (7HD) -outure[A-z-uroZEpTWI

S6TL
P61L
€E61L
Z6TL
161L
06TL
68TL
881L
L81L
981TL
S81IL
¥81L
£E81L
Z81L
181L
08T1L
6LIL
8LIL
LLTL

9LTIL

SL1L

-314-



PCT/US96/20523

WO 97/23480

0I0TYOTIP-9°Z

- (1A10zex0o-7) -p-"HID70SHN
1Ayasutp-9°Z

- (1Atozexo-7)-v-"H'DTOSHN
{1A1ozex0-7) -b-YHIDTOSHN
oI0TYITP-9 2
-(1ApT1Ad-v)-v-tH?OTOSHN
TAy3autp-9°g

- (1AptaAd-p)-v-YH?DZOSHN
(1Ap12Ad-p) -p-PH?OZOSHN
(oxoTy21P
-9'Z-ud-v)-"H*OTOSHN
(TAq3yaurtp
-9'Z-ud-v)-H?*D%0OSHN
(4d-v) -PHPD"OSHN
(1Ayaydeu-1) 7OSHN
(1Ayaydeu-z) ZOSHN
(Z10-9'2)-"H9DTOSHN
(1At1ozexost(TAyzautp
-5'¢)-p) "OSHN
(TAua1y3-Z)70OSHN
(1Ap114Ad-p)ZOSHN
(1Ap1aAd-¢) ZOSHN

HO

HO

HO

HO

HO

HO

HO

HO
HO
HO
HO

HO

HO

HO

HO

HO

HO

HO

HO

HO

HO

HO

HO

HO

HO

HO

HO

HOD

HD

HO

HO

L T I T =

T T & X

£ (Z4D) -outure[A-Z-10ZeprurzZusaq

£ (Zgo) -outure 1A~ Z- [OoZPpPTUTZU3]

£ (ZHD) -outureA-z-10ZRpPIWTZUS]

€ (ZHD) -outweTA-z-[ozZepTUTZULq

€ (Z4D) -outwre K-z - [ozZepTIWTZUS]

“(THD) -outweTA-Z-1ozZeplwIZUaq

£ (ZHD) -outwe1A-Z- [0ZepIUITZUA]

£ (THo) -ouTureTA-7 - {ozepTUITZUSQ
2 (ZHD) -outure1A-Z-[ozZepTUtZUSq
£ (ZHD) -outweX-Z-ozeprutzusq
£ (IYD) ~ouTwWR [A-Z-1oZPpTUWITZUa]

€ (ZHD) -outure[A-Z- {ozeprutzuaq

©(ZHD) -outwe(A-Z-[oZRpPTUIZUS]
€(ZHD) -outuweTA-Z-10ZPpPTUITZUS]
£ (ZHD) -outure1A-z-1ozeplrurzuaq

€ (7HD) -outwe4-Z- [ozeptutZUSq

T1ZL

otzL
602L

80ZL

LozL
902L

S0CL

voTL
£02ZL
zozL
102¢L
002L

661L
861L
LetL
961L

-315-



PCT/US96/20523

WO 97/23480

nd- T -HNZOSHN

ng-u-HNTOSHN

Yd ZHOHNCOSHN

(oxo1Yy>TP
-9'Zz-ud-v) - TH?OHNTOSHN

. (TAy3sutp
-9'2-ud-v) -“HIDHNCOSHN
(4d-¥) - "HIDHNCOSHN
(TAyaydeu- 1) HN?OSHN
(1Ayaydeu-z) HNZOSHN

(Y3H-9 ' '2) ~CHIDOHNTOSHN
(73W-9 'Z) -*H DHNCOSHN

UYdHN7 OSHN

ng-u-70SHN

Yd "HD? OSHN

1Ay3awTp-9°¢

- (TA1oze1kd-g) -p-YHIOTOSHN
TAyasurp
-9'2-(1An3-¢)-p-YH*O70SHN
1Ayasutp

-9°Z- (1Aan3-7) -p-TH°O70OSHN
1AyaewIp-9°2

- (TAptaAd-¢)-p-PH?D%0SHN

HO
HO
HO

HO
HO
HO
HO

HO

HO

HO

HO

HO

HO

HO

HO

HO

HD

HO

HO

HO

HO

HO

HO

HO

HO

HO

HO

HO

HO

HO

HO

HO

LToOX X X T I X X

=
8]

€ (ZHD) -outuret A-z- [ozepTUTZUS]
€ (ZHD) -outure{ K- z- ozepTWTZUS]

£ (ZHD) -outuwrey A-Z- [ozepruyzueq

£ (THD) -outue [ A-z-[0ZvpTWITZUS]

£ (ZHD) -outwe A-z- [ozepTUTIZUa]
€ (ZHo) -~outure [ A-Z- [oZRplUITZUB]
£ (Z4)) -outueA-g-[OozZepTWITZUA]
£ (Z4o) ~outuwe A-z- JozepIUTZUL]
€(Iyd) -outweL-z-10ZRpPIUITZU3Q]
€ (Z4D) -outweA-z-[ozEpTUTZUS]
€ (ZHD) -outwre K- Z- [oZPpPTUTZUSQ
£ (ZHD) -outure1A-Z-1ozZRpPTWIZUSQ
£ ({HD) -ourure{A-Z-1ozeprutzuaq

£(IHD) -outwe[A-Z-T1O0ZRpPIWTZUS]

£ (ZHD) -outwreA-Z-TozepTutzUaq

£ (<HD) -ouTwreTA-Z-10ZepPTUITZUS]

£ (ZHD) -ouTure1A-Z-[ozepIWTZUa]

vZlL
€zcL
(4445

1z2L

oceL
61CL
81CL
Lize
912L
SIZL
pizZL
E1CL
Z1zZL

PI1ZL

o1zl

qtize

erIZL

-316-



PCT/US96/20523

WO 97/23480

(1Ayaydeu-z) ZosHN
(T10-9'2) -fH?DO0SHN
[1A10zZex0sT (TAYISwWTp
-5'€)-v1Z0OSHN
(TAuat1y3-Z) Z0SHN
(1Ap11Ad-p) ZOSHN
(1Apt1Ad-¢) COSHN
(1Apt1Ad-7) ZOSHN

S( HD-9 P 'T)-7H?D?0SHN
Z(FHD-9'2)-“H?D70OSHN
("HDO-v) -"HID%0SHN
(FHO-€) -PH¥D70SHN
(FHD-2)-PH?D70OSHN
Ud70SHN

ng - UODJHN
YdHO=HIODHN

Ud "HO”HDOOHN

Y4 "HOOOHN

YdODHN

ng- T7ODHN

ng-u”QDHN

Yd " HD"ODHN

ng-1-HN7OSHN

HO
HO

HO
HD

HO
HO
HD
HO
HO

HO
HO

HO
HO
HO
HO

HO

HO

HO

HO

HO

HO

HO

HO

HO

HO
HO

HO

HO

HO

HO

HO

HO
HO

HO

HO

HO

HO
HO

HO

HO

HO

~
=
O]

T I LT ¥ X T & X» X X &® X’ X - T X T T X

T(ZHD) -1Kk-9-utrprakdoutwre-7
Z(?Hy) -1A-9-utprakdouture-7

Z(ZHD) -1A-9-urprakdoutue-g
Z(THo) - 1A-9-urpraidourwe-z
Z(ZHo) -14-9-urpraikdouture-g
Z(2Hd) -14-9-utrptrhdouture-z
Z(ZHD) -1A-9-utrtptahdouture-g
Z(74)) -1A-9-utpraidouture-7
Z(ZHD) -1A-9-utprakdouture-z
Z(7HD) -1A-9-utptakdouture-z
Z(7Hd) -1A-9-utpraihdouture-g
Z(74D) -1A-9-utrpraidourtue-7
T ({ZHD)-14-9-urpraiidouture-g
Z(THD) -14-9-urprakdoutwre-g
(T4} -1X-9-urpraidoutwe-z
Z(ZHD) -1A~-9-urptraikdoutwe-g
Z (THo) -14A-9-utprakdouture-z
Z(ZHo) -1h-9-utpraidoutwe-z
7 (ZHo) -1A-9-utprakdouture-g
7 (THd) -1A-9-utptriAdouture-g
7 (THD) -T1A-9-utpTaidoutwe-7

£ (ZHD) -ouTwre T A-Z-[ozZeprWtZUaq

9vCL
SvZL

PPl
€pzL
veL
TveL
oveL
6L
8EZL
LETL
9¢ZL
SeCL
pECZL
EECL
[AX4 A
1ecL
oecL
6CCL
82ZL
LzeL
9zZCL
szl

-317-



PCT/US96/20523

WO 97/23480

14Ay3sutp
-9'2-(1Aan3-¢)-p-PHIOTOSHN
1Ay3autp

-9'2-(1A1n3-2) -p-YHI070SHN
1Ayaswtp-9°7

-(1AptaAd-¢) -p-YHIDLOSHN
o10TY2TP-9°7

- (tArozexo-2)-p-YH?2%0SHN
1AYyl2wIp-9°'¢

- (1A1ozex0-7)-p-PH?DTOSHN
(1A1ozexo-7) -p-FH?OTOSHN
0I0TYITP-9°7

- {1ApT1aAd-p)-v-FHIDZOSHN
1AY32wTp-9°2

-(1AptaAkd-p) -v-FH?070SHN
(1Ap1aAd-p) -p-FH D7OSHN
(ox0TY2TP
-9'Z-ud-v) - "H*DZOSHN
(TAyasutp
-9'Z-ud- 1) -7H9270SHN
(Ud-v) -YHIDCOSHN

(1Ayaydeu-1)70SHN

HO

HO

HO

HO

HO
HO

HO

HO
HO

HO

HO

HD

HO

HO

HO

HO

HO

HO

HO

HD

HO

HO

HO

HO

HO

HO

Z(ZHD) -1A-9-utprrAdouture-z

T(ZHD) - TA-9-utpTIidouture-z

Z(ZHa) -1K-9-utpraidoutwe-z

Z(THD) -1A-9-utptiAdouture-7

Z(?HD) - 1A-g-urtpraidouture-z

Z{ZHD) -1A-9-utptakdouture-7

Z(ZYo) - 1A-9-utprirhdouture-z

7 (ZH2) -1&-9-urptakdouture-7
Z(TH) -1A-9-urtpraidoutue-Z

7 (Z4d) - 14-9-urprihdouture-7

2 (ZHD) -1A-9-urptaAdoutwe-g

7 (ZHD) -14-9-utptakdourture-¢

2 (?Ho) -1K-9-utpriidoutue-g

298¢L

q9sZL

©95zZL

9s?L

SSTL
pSlL

€Sl

eseL
1s2L

0STL

6veL

8vCL
LyetL



PCT/US96/20523

WO 97/23480

Y4 ZHOZODHN
(1Ayaydeu-1) -ZOSHN
(EaW-9 'y ‘2) -CO90C0SHN
Yd THOZ0DKN
{1Ayaydeu-1) -ZOSHN
ng-13-HN7OSHN
ng-T1-HNZOSHN
ng-u-HN"OSHN

4d "HOHNZOSHN

(0101Y21p

-9'Z-4d-p) -“H?OHNCOSHN
(1Ay3awtp
-9°Z-yd-v) - "H? DHN"OSHN
(Ud-v) -YH?DHN"OSHN
{1Ayaydeu-1) HN"OSHN
(1Ayaydeu-z) HN-OSHN
(F8W-9 'V 'Z) - H*DHN"OSHN
(7oW-9 ‘Z) - HIOHNTOSHN
UdHN"OSHN

ng-u-"0SHN

U4 "HO"OSHN
TAyI2wTp-9 ¢

- (1At1ozeaid-g) -p-FH"D7OSHN

HO
HO
HO
HO
HO
HO

HO
HO

HO

HO
HO

HO
HO
HO
HO
HO

HO

HD

HO

HO

HO

HO

HO

HO

HO

HO

HO

HO

HO

HO

Z 2 Z Z Z =z

HO
HO

HO

HO
HO

HO

HO

=

T & . XX L X X X =T

ZHD- (YH9D-0) THD-outweA-Z-utpt1id
ZHI- (YH9D-0) THD-outure1A-z-utpt1id
CHO- (YH90-0) THD-outure1A-z-1ozZepTul
THO- (VH9D-0) THD-outure1A-Z-[ozZepTUt

ZHO- (PH9D-0) THD-outure1A-Z-10ZPpPTUT

Z(IHo) -TA-9-utprakdoutare-z
Z(ZHD) -1A-9-utpraAdourure-2
Z(74o) -1Kk-9-utpraAdouture-g
Z(ZHD) - 1A-9-urptaidouyure-z

Z(7yd) ~1K-9-urpraAdouture-g

Z(7HD) - 1A-9-urpraidouture-2
Z(ZHo) -1X-9-urpraidouture-g
Z(ZH9) - 1A-9-urpraAdouture-g
Z(ZHo) -1A-9-utprakdouture-z
Z (24d) -1Kk-9-urprakdoutwe-z
Z (THo) -1K-9-urpraAdouture-z
7(IHd) -1K-9-urpraidouture-g
Z(Z4o) - 1K-9-urprakdourture-z
7 (ZHo) -1K-9-urpraidouture-z

7 (?HD) -1K-9-urpraidouture-z

SLTL
vLZL
£LZL
cLeL
TLeL
oLzZL
69CL
89¢CL
L9zL

99¢ZL

S92CL
v9CL
€9ZL
T9cL
192L
09cL
6S7L
8SCL
LSTL

P9sZL

-319-



PCT/US96/20523

WO 97/23480

(€aW-9 % 'Z)-CD90C0SHN
UYd ZHO"ODHN
(1Ayaydeu-1) -70SHN
(EaW-9'p 'Z) -Z29DTOSHN
Ud ZHO0DHN
(1Ay3yydeu-1) -Z0SHN

(taW-9'p ‘z) -CO90COSHN

HO
HO
HO
HO
HO
HD

HO

HO
HO
HO
HO
HO
HO
HO

Z 2 2 Z2 2 2Z2 Z

T - X N XX T o=

CHO- (VH9D-0) -outuwreA-z-utrozeplut
ZHD- (PH9D-0) -ouTweA-Z-urozepiut
ZHO- (YH9D-0) -outweTA-Z-utrOoZepTUT
ZHO- (VH9D-0) THO-ouTwRTA-Z-UuTOoZPpPTWY
ZHO- (YH9D-0) THD-outureA-Z-ut[oZepTUY
ZHD- (YH9D-0) ZHo-outwreTA-zZ-urfozepTut
ZHD- (YH9D-0) THO-ouTweTA-Z-uTpTIAd

Z8cL
I8¢CL
082L
6LCL
8LeL
LeeL
9LZL

-320-



PCT/US96/20523

WO 97/23480

(FHO-v)-YH?D%0SsHN HD N N H £ (ZKo) -outureA-z-1ozeprur 2108
(“HD-€)-YH?DCOSHN N HD HD H €(Zyn) -outwreTA-z-tozeptur 1108
{*HDO-Z)-YH?D%0SHN HO  HO N H €(ZHo) ~outwetA-z-tozeptur 0108
yg’osHN N HD  HD €HD £(7HD) -outwreyA-z-[ozeptut 6008
ng-UuOdDHN HO N HO H £ (THD) -outuwre1 A-Z-1ozeptmwy 8008
YdHO=HOOOHN N HO HO €HD £ (THy) -outuwretA-z-1ozeptutr LO08
UdZHOTHDOOOHN  HO N N fHO £(THd) ~ourureyA-z-10zepTur 9008
4d T HDOOHN N HD HD H £ (ZHD) -outweA-z-1ozepTWT 5008
YdOOHN HD HO N £HD £ (ZHD) -outweTA-z-1ozZeprwr %008
ng-T170JHN N HO HO H £(74D) -outurerX-z-1ozeptur £008
ng-uloDHN HO N HO HD £(7HD) -outurer A-z-fozeprurt 2008
ud”HO70JHN N HO HO H £(THD)-outwreyA-z-tozeprur 1008
SW o8 X X X o4 4 "ON
*Xd
HO

g 91del

-321-



PCT/US96/20523

WO 97/23480

(1A1ozexo-z)-p-PHIDTOSHN
0I0TY2TIP-9°C

- (1Ap1aAd-p) -p-PHIDTOSHN
TAyrsutp-9°¢

- (1AptraAd-v)-v-YH3DOTOSHN
(1Aptakd-p) -p-"HIDLOSHN
(oxo1Yo1Tp
-9'Z-4yd-v)-"HPDTOSHN
(1Ayasutp
-9°Z-ud-v)-°H?D7OSHN
(ud-v) -"H?D"OSHN
(1Ayaydeu-1) ZOSHN
(1Ayaydeu-z) ZOSHN
(210-9'2)-“H®D7OSHN
[TAtozexosT (TAYyaautp
-5'¢)-¥] TOSHN
(tAuaty3l-z) ‘OSHN
(1Ap11Ad-¢) “OSHN
(1Apt14Ad-¢) "OSHN
(1Ap12Ad-2) “OSHN
f(fHD-9'b 'Z)-"H*D7OSHN

Z(FHD-9'2) - HID70OSHN

HO

Z 2 2 Z2 =

HO

HD

HO
HO

HO

HO
HD
HO
HO
HO

HO

HO
HO
HO
HO
HO

HO

HO
HO

HO

HO
HO
HO
HO
HO

HO

HO

HO

HO
HO

tHO

375)
3%t}

4O

€(THD) -outureTA-Z-10ZepPTWT

£(Z4p) ~outwre1A-Z-10ZepPTUT

€ (ZHD) -outure A-7-fozepTUIT

€ (THD) -ouTweA-Z-10ZepTUWT

£ (2yD) -outwreX-Z-[ozepTUl

£ (ZyD) -outuwre1A-z-10ZRpPTWY
£ (ZHD) -outweTA-Z-[ozZeprut
€ (ZHD) -outuwreA-Z-[0oZepIWY
£ (Z4o) -outweA-Z-1ozZeptut

€ (ZHD) -outweA-z-1ozepTUT

€ (ZHo) ~outureA-z-[ozepTUl
€(ZHD) -outweX-z-10zZRpPTWT
£ (o) -outweTA-Z-1ozepTul
£ (Z4D) -outrureA-Z-10ZPpPTWL
£ (Z4o) -outweA-z-1ozeprur
£(THD) -outweA-z-10ZepPTUT

£ (Iy4o) -outwe1X-z-10zZepiul

6208

8208

Lzos
9208

SZ08

vcos
€208
zZo8
1208
0208

6108
8108
L108
9108
S1o08
viose
€108

-322-



PCT/US96/20523

WO 97/23480

(1Ay3awtp

-9'Z-ud-v) -ZHIDHN7OSHN
(Ud-v) -YHIOHNCOSHN
(1Ayaydeu- 1) HNZOSHN
(1Ayaydeu-z) HN”OSHN
(FaW-9'p 'Z) -THIDHNZOSHN
(78W-9 ' Z) - CHPOHNCOSHN
UJHN?OSHN

ng-u-Z0SHN

Ud“HOCOSHN

TAyauTp-9'7

- (1A1oze1Ad-6) -b-YH?DTOSHN
1Ay3autp
-9'z-(1Aan3-¢g)-p-"HID70SHN
1Aysutp
-9'z-(1A1n3-2)-p-YHOTOSHN
T1AYy3awTIp-9°'Z

- (1Ap1akd-¢) -v-YH?D7OSHN
010TY2TIP-9°Z

- (1A1ozexo-¢)-p-"HYD7OSHN
T1Ayzautp-9°'¢

- (TA1ozex0-7)-p-YH®OCOSHN

HO

HO

HO

HO

HO

HO
HO

HO

HO

HO

HO

HO

HO

HO

HD

HO

HO

HO

HO

HO

HO

HO
HO

HO

HO

HO

HO

HO

HO

£HO

fHO

fHO

£(TH)) -outuwreA-Z-10oZepPTUY
£ (74>) -outurefA-z-1ozZepTUY
£(ZHD)) -outureA-z-TozZepPTUT
£ (Z4D) -outwrey A-Z-rozepruy
€ (Z4o) -outure{A-z-1ozepTut
€ (THD) ~outure1A-z-1ozZPpPTWT
€ (ZHD) -outure [ A-Z - [oZPpTUIT
€(ZH) -outure1A-z-1ozRpTUT

£ (THD) -outweA-Z-TozZRpTUT

£ (7HD) -outweA-z-~10zZepiur

£ (Z4) -outwre | A-z-(ozepTut

€ (ZHD) -ouTweTA-Z-10oZRpPTUT

£ (ZHo) -outwe[A-Z-TozepTuy

£ (T49) -outweTA-g-[ozeprur

£ (ZyD) -outure[A-zZ-1ozepTuy

ovos
6E08
8te08
Leos
9¢08
St08
veos
£e08
ce08

PTeos

21¢08

q1e08

ereos

Te08

0€08

-323-



PCT/US96/20523

WO 97/23480

(1Ap12Ad-p) ZOSHN
(1AptaAd-¢) TOSHN
(tAptraAd-z) COSHN
€(*HD-9°'p'Z)-THID70SHN
Z(*HD-9'2) - FHDTOSHN
(EHD-9) -PH9DTOSHN
(FHO-£) -THIDTOSHN
(£HD-7) -YHPDZOSHN
Yd ?OSHN

ng-UQDHN
YdHO=HDOIOHN

44 “HOCHDODHN

4d “"HOOOHN

Yd4OOHN

ng-1700HN
ng-u<OOHN
Yd“HO"0DHN
ng-3-HN?OSHN
ng-T-HN?OSHN

ng - u-HN?OSHN

Ud "HOHN”OSHN
(oxoTyoTP

-9'2-Ud-¥)-“H OHN-OSHN

HO

HO

HO

HO

HO

HO

HO

HO

HO

HO
HO
HO
HO
HO

HO
HO
HO
HO
HO
HO

HO

HO

HO

HO

HO

HO

HO

HO

HO

HO

HO

HO
HO

HO

HO

HO

HO

HO

HO
HO

HO

£HO

tHD

fHO

tHO

£HO
HO

tHO

“HD

tHD

tHO

€(Zgp) -outwreX-z-urpraid
£(Zyo) -outuretA-Z-utpyaid
€ (Zgo) -outuret A-z-utpraid
€ (ZHo) -outuret L-z-utpraAd
€(ZHD) -outuretA-Z-utprIAd
£ (YD) -outureA-z-utpraid
€ (Zy)) -outuwreTA-Z-uTprIAd
€(ZHD) -outureTA-z-utpraid
£ (ZHD) -outurefA-z-utTprIAd
£ (ZHy) ~outuwre A-zZ-utptaAd
€ (ZHo) -outuretA-z-utptraid
¢ (ZHo) -outwetX-z-urptakd
£(ZHo) -~outureA-z-utptiid
€ (ZHD) -outuwre A-Z-utptaAd
€ (ZHD) -outwreA-Z-utpraid
£(ZHo) -outweA-Z-utptraid
€ (HD) -outureyA-z-uTp1IAd
€ (ZHD) -outureA-Z-10ZepPTUL
€ (ZHD) -ouTuwreA-Z-10zZeEpTUT
€ (ZHD) -outwe1k-Z-[ozeprut

€ (ZHD) -ouyure1A-z-[ozZepPTWT

€ (ZHD) ~outwre1A-z-10ZepTUT

2908
1908
0908
6508
8508
L508
9608
S508
pso08
€508
¢s08
1508
0508
6v08
8v08
Leo8
9voe
avo8
vv08
gEvos
Zvos

tvos

-324-



PCT/US96/20523

WO 97/23480

1Ayaawtp-9°¢

- (1Aptxkd-¢)-p-YHIDZOSHN
010TY2TP-9°2Z

- (1A1ozexo-7) -p-YH?OTOSHN
1Ayrswtp-9°g

- (1AT1ozexo-z)-v-YHID7OSHN
(1Atozexo-z)-v-YH?570SHN
010TYdTP-9°2
-(1Aptakd-p)-v-YHID?0OSHN
1Ayzautp-9°’g

- (1ApT1Ad-p)-v-YH"OCOSHN
(TApTaAd-p) -p-FH?OTOSHN
(o10TYa1Pp
-9'Z-4d-v) - CHD70SHN
(TAyzautp

-9'Z-ud-¥)-"H "D"OSHN
(4d-v) -FH?O"OSHN
(TAyaydeu-1) “OSHN
(1Ayaydeu-7) Z0SHN
(2120-9'2) - H?D70SHN
[TATozeXOST ({AYy2wip
-5'¢) -] "OSHN
(1Auatya-Z) 70SHN

HO

Z Z 2 Z 2

HO

HO

HO

HO
HO

HO

HO
HO

HO

HO
HO
HO
HO

HO

HO

HO

HO

HO

HO

HO
HO

HO

HO
HO
HO
HO
HD

HO

tHO

HD
13: 6}

HO

£ (Iyo) ~outuretA-z-utptraid

£(THD) -outureA-Z-utptIid

€ (ZHD) -outureTA-zZ-uTpTaid

£(Zyo) -outwerX-z-utptaid

£ (ZHD) -outwetA-z-urpraid

£ (ZHD) -outureTA-Z-utpraid
€(74d) -outure{A-Z-urprIAd

€ (ZHD) -outuwreTA-z-uTpraid

€ (ZHD) -ocuturerX-z-utpraid
€ (ZHD) -outweA-z-urpriid
€(ZHD) ~outureyA-z-urpraid
€(Tyo) -outweA-z-urpraid

€ (ZHD) -outwre{A-Z-utpraid

€ (YD) -outweA-z-urpt1Ad

€ (ZHo) -outureA-z-urpraid

©9.08

9L08

SL08
vL08

€L08

cLos
1008

oLos

6908
8908
L908
9908
S908

v908
€908

-325-



PCT/US96/20523

WO 97/23480

Ud”HOTODHN
ng-3-HNCOSHN
nd- T -HNCOSHN
ng-u-HNCOSHN
Ud THOHNCOSHN

(oxo1yo1Tp
-9'2-4d-v) - HPDHN’OSHN
(1Ay3aurp
-9'Z-ud-¥)-"H DHNIOSHN
{4d-¥) -"HIDOHN"OSHN
(1Ayaydeu-1) HN"OSHN
(1AYyaydeu-z) HNZOSHN
(YaW-9 v 'Z) - "H?DOHN?OSHN
(ZaW-9'2) - “HDOHNCOSHN

UJHN?OSHN

ng-u-Z0SHN

yd HOTOSHN

TAy3lautp-9°2

- (1Atoze1id-g) -p-TH I70SHN
1Ayjawutp
-9'Z-(1A1m3I-¢)-p-tH?DT0SHN
T1Ayautp

-9'z-(1Aan3-z)-v-FH°O70OSHN

HO

HO

HO

HO

HO

HO

HO

HO

HO

HO
HO

HO

HO

HO

HO

HO

HO

HO

HO

HO

HO

HO

HO

HO

HO

HO

HO

HO

HO

HD

HO

HO

HO

H

HD

€ (THD) ~outwe(A-z-utptwriidoapiyexialy

£(ZHD) ~outureTA-z-urpraid
£(THD) -outure(L-z-utprIid
£ (ZHo) ~outureA-z-urptaid

£ (ZH)) ~outweA-z-utptaid

£ (ZHo) -outwreA-z-urprid

€ (74d) -outwetA-z-utpraid
£ (74D} -outuretA-z-urpriid
£ (ZHo) -outwretA-z-urprrid
€ (ZHy) -outuwretK-z-utpraid
€("HD) -outureTA-z-utptaid
£ (Zgy) -outuretA-z-utprxid
£(Tyo) -outweA-z-urpraid
€ (Z§D) ~outureA-Z2-utpraid
€ (ZHo) -outwey A-Z-utp11Ad

£ (2yo) -ourureA-z-utpriid

€ (ZH)) -outuretA-z-urpraid

€ (Zyo) -outwreyX-z-urptaid

1608
0608
6808
8808
L808

9808

S808
V808
€808
2808
1808
0808
6L08
8L08
LLOS

P9L08

°9L08

q9L08

-326-



PCT/US96/20523

WO 97/23480

(ud-v) -"HIOCOSHN
(tAy3ydeu-1) ZOSHN
(1Ayaydeu-z) COSHN

(T10-9'27) - “HID?0OSHN
[TAT1ozexosT (TAYyjawTp
-S'€)-p170SHN

(TAuaTy3-Z) TOSHN

(1Ap1aAd-p) Z0SHN

(1AptaAd-¢) TOSHN
(1Apt11Ad-Z) “OSHN

€("HD-9'p'7)-"H D"OSHN
Z{*HD-9'2)-*H?D7OSHN
("HO-¥) -YH D" OSHN
("HO-€) -PHDTOSHN
(*HO-2) -tH?D70SHN

4ya “OSHN

ng-UOJHN
UdHO=HDODHN

Yd "HDO HDODHN

Ud "HDOOOHN

YdOOHN

ng -1 0DHN

ng-uCOJHN

Z Z zZ2 =

HO

HO

HO

HO

HO

HD

HO

HO

HO
HO
HO
HO

HO

HO
HO
HO
HO
HO

HO
HO
HO

HO

HO

HO

HO

HO
HO
HO
HO

HO

HO

HO

HO

HO

HO

HO

HO

HO

HO

HO
HO

fHO

fHD

13 6)

tHO

tHD

HO
3

“HD

tHD

£ (TyD) -outwe (A-z-urprutaAdoapAyeizey
€ (ZHD) -outweA-z-urprurxAdoapiyexias
£ (ZHD) -outureA-z-urprut xAdoapAyeiier

£ (THD) ~outweA-z-urprurxXdoapAyeiia)y

€ (ZHD) -outwe1L-z-urpruriAdorpAyeriay
€(Zyd) -outweL-z-urptwriidoapiAyeaiay
€ (ZHp) -outure1A-z-urprurxAdoapiyerial
£ (IHD) -outure1X-z-urptwriAdoapiyeiiay
£(ZHD) -outwe1A-z-urpturiidoapiyeriajy
£(ZHD) -outweA-z-urprutraidoipAye1ial
€ (ZHD) -outweTA-z-utprurxAdoapAyexiyal
£ (IHD) -outweA-z-urtprurxAdoapAyexial
£ (THD) -cutuwe(A-z-urprutaxidoipiAyexial
€(ZHD) -outweA-z-urprurxAdoapiyeriay
€(THD) -outweA-z-utprutiidorpiyerisy
£ (ZHD) -outwreA-z-urptutaidoapiyerial
€(ZHD) -outweA-z-urpruriidozpiyeria)
£ (ZHD) -outweA-z-urpiuraidoapAyerial
£ (ZHD) -cutwe (K- z-urptariidoipAyerial
£ (THD) -outwre (k- z-urprwrxAdoapiyerial
£ (ZHD) -outwe[X-z-utpruriidoapAyexial

£ (7HD) -outwek-z-utptwriidoxpiyexial

€118
Z118
1118
otis

6018
8018
LOT8
9018
S018
votls
€018
cots
1018
oots
6608
8608
L608
9608
S608
v608
€608
c608

-327-



PCT/US96/20523

WO 97/23480

yd ‘HOZOSHN

TAyzautp-9 2

- (1Atozeakd-g)-p-PHID70OSHN
1Ay3auwtp
-9'z-(1Xan3-¢)-v-YHIDZOSHN
T1Ayjautp
-9'Z-(1Aan3-7)-p-YHIDTOSHN
TAy3zsutp-9°¢

- (1AptaAd-¢)-p-YHID70SHN
o10TYSTIP-9°Z

- {(1A10oz®eXx0-7)-p-YH?DZOSHN
1AYy32wTp-9°7

- (1Atozexo-7) -b-"H?5TOSHN
(1A1ozexo-z)-v-FH?O70SHN
©010TY21TP-9°C

- (1AP11Ad-p)-p-PHDTOSHN
1Ay3awip-9 2

-(1Ap1aAd-p) -v-tHD70OSHN
(1Ap1aAd-p) -p-YH?D7TOSHN
(oxoTyo TP
-9°'Z-4d-p)-"H°D70SHN
(TAya2WTP

-9°Z-4d-t) -‘H"D70SHN

HO

HO

N

HO

HO

HO

HO

HD

HO
HO

HD

HD
HO

HD

HO

HO

HO

HO

HO

HO

HO

HO
HO

HO

HO

HO

HO

H

315)

fHO

tHO
MO

€ (THD) ~outwetA-z-urptut xAdoapAyexia)

€ (ZHD) -outuwre1A-Z-utpTUT IAdoapAye13ay

€(ZHD) -outure{A-z-utprutaAdoapiyviie)y

€ (THo) ~outureTA-z-urtprurxAdoipAyealey

€(ZH)) -outureyA-z-utpruriAdoxpAyexiely

£(ZHD) -outwe(L-z-utprutIAdoapAye13aly

€ (ZHD) -outuwreA-z-urprutiAdoipAyeiial

£(ZHD) -outweA-z-urptruriAdoipiyeilal

€(IHd) -outureTA-z-utpruyxidorpiAyeilaly

£ (ZHD) -outweA-z-utpruriAdoapiyeaiay

£ (THD) -outweA-z-urprutraAdoapiyerial

£(Zyo) -outureA-z-urprutaAdoapAyeryay

£ (THD) -outweTA-z-utprutiidorpAyeaiai

ZTis8

PIZI8

ot1z1s

qicts

vizise

1218

ocie
6118

8118

L118
9118

S118

vitie

-328-



PCT/US96/20523

WO 97/23480

ng-UuodHN
YdHD=HDODHN

Ud “HOTHOOOHN

Ud {HOODHN

UJOOHN

ng- 170DHN

ng-uZQJHN

Y4 HD70DHN
ng-3-HNCOSHN

ng- T-HNCOSHN
ng-u-HN?OSHN

4d “HOHN7 OSHN

(oxoTyaTP
-9'Z-ud-v) - “HPDHNTOSHN
(TAy3=uTp
-9'Z-Yd-¥) - "H?DHNCOSHN
(ud-¥v) - FH?OHNZOSHN

{ 1Ay3ydeu- 1) HNCOSHN

{ 1Ayaydeu-z) HNZOSHN
(FoW-9'p 'Z) - "H?OHNTOSHN
(78W-9'Z) - "H OHNCOSHN
UJHNCOSHN

ng-u-?70SHN

HO

HO

HO

HO

HO

HO

HO

HO

HO

HO

HO

HO

HO

HO

HO

HO

HO

HO

HO

HO
HO

HO

HO

HO
HO

HO

HO

HO

HO

HO

HO

HO
HO

HO

HO

HO

HO

HO

HO

tHO
fHO

tHO

tHD

fHO

€ (Z4D) -outweA-Z-ur[oZeRPTUT
€ (ZHD) -outuwre[A-z-utToZepPTWY
£ (ZHD) -outure[A-z-uyozZepIut
£ (ZHD) -outwe K-z -ut [ozepTUT
€ (ZHD) -outure(A-z-utr(ozZepIUL
€ (Zyo) ~outwretA-z-urfozepruy
£ (ZHD) -outwek-z-utozeprw
€ (THD) -outwre A-z-ut [oZepPTWL
€(THD) ~outwreA-z-urpruraidoipiyeaiay
€ (Zy) -outure(A-z-utprut xAdoipiye1ial
£ (ZHD) -outure1X-z-utprur iAdoxpiyeilely
£ (IHD) -outwreA-z-utptutxidoapAyeriay

£ (ZHD) -outureTA-z-utptutxidoapAyeaialy

£ (Z4o) -outweA-z-utprwtiAdoapiyeiiay
€ (ZHD) -outure [ A-z-utptutiAdoapAyexiay
£ (T4o) -outure k- z-utprutaAdoapAyerial
€ (IHo) -outuwreA-Z-urptutxAdoapAyeaiay
£ (ZHD) -outureA-z-utptutakdoapAye13ay
£ (ZHD) -outweA-z-urpruwraidoapAyerial
£ (74o) -outuweA-z-utpturxAdoapAyeiial

£ (THD) -outwreA-z-urprutxkdoapiyeriel

tvis
Zvis
Tvis
ovis
6E18
8E1s8
LETS
9¢18
Stis
veEls
€ET8
(AN}

Te18

0tis
6218
8c18
Leis
9Z18
SZi8
veis
XAR:]

-329-



PCT/US96/20523

WO 97/23480

TAy3lautp-9°¢

-(1ApTaAd-p)-v-"HI0Z0SHN

(1Aptakd-p) -v-"HIDZOSHN
(cxoTy21P
-9'Z-4d-p)-TH?D7OSHN
(TAyzemtp
-9'Z-4d-v)-“HID%0SHN
(4d-v) -FH0T0SHN
(1Ayaydeu- 1) OSHN
{1Ayaydeu-7) 70OSHN
(10-9'2) - H?D%0SHN
{1Atozexost (TAYyzautp
-5 'g)-v170SHN
(1Auaty3-z) 70SHN
(TAptraAd-p) ZOSHN
(1ApTaAd-¢) TOSHN
{1Ap11Ad-7) “OSHN
S(*HO-9'p'Z) -‘H"D70SHN
Z(*HD-9'2) -*H?DT0SHN
(“HO-t) -FH?D70SHN
{("HO-€) -FHD70SHN
("HD-2) -FH?DT0SHN

Uyd70SHN

Z Z Z2 Z Z

HO

HO

HO

HO

HO
HO

HO

HO
HO
HD
HO
HO

HO

HO
HO
HO
HO
HO

HO
HO
HO

HO
HO

HO

HO

HO

HO

HO

HO

HO

HO

HO

HO

HO

HO

HO

fHO
13:6)

£HO

£(ZHD) -outure{A-Z-uryozeprur

€ (IYD) ~outuwre(A-z-utrozZepiwt

~(ZHD) -outwreA-z-urToZepTUT

£ (IHo) -outweA-z-uryozeptut
£ (ZHD) -outweA-Z-uTTOZRPTWT
€ (ZHD) -outwreA-Z-utozepIUT
£ (ZHD) -outureA-z-uyfozeprut

£ (I4)) -outure1 A-Z-ut{ozZEpPTUT

(ZHD) -outweA-z-ut[ozZepPTUY
£ (?HD) -outuwre{A-Z-urozZepTUT
£ (THD) -outureyA-z-urozeprur
€ (ZHD) -outuwreA-Z-uryozeprur
£ (ZHD) -outwreA-z-urozepruy
€(THy) -outuwreA-z-urTozepIWY
£ (7H)) -outwreyA-z-utToZPpPTIUT
£(74o) -outwre(4A-Z-uryozeprut
€(74)) -outweA-z-urozepTur
©(7HD) -outweyA-Z-ur(oZEpPIWT

€ (7HD) -outureTA-z-uy [ozZRPTUT

2918
1918

0918

6518
8518
LS8
9s18
SS18

pSis
£S18
[A-28:]
1S18
0s18
6v18
gvie
LY18
9v1isg
Svis
pris

-330-



PCT/US96/20523

WO 97/23480

(Ud-¥) - "HIOHNZOSHN
(TAyaydeu- 1) HNCOSHN

( T1Ayaydeu-z) HNZOSHN

("@W-9 v ' Z) - THIOHNTOSHN
(7eW-9 'Z) - “HIOHN?OSHN
UJHNZOSHN

ng-u-COSHN

YdHOTOSHN

1Ay3aurp-9 2

- (1A1oze1Ad-G)-b-YHIDTOSHN
TAyzautp

-9'z- (1Aan3-¢) -v-FHDZ0OSHN
1Ay3aurp

-9'z-(1A1n3-2) -v-PHIDTOSHN
1Ayjautp-9°'7

- (1Ap11Ad-¢) - - PH?DTOSHN
0I0TYDTP-9°Z

- (1A10zex0-2)-p-YHIDT0SHN
TAYjawtp-9°C

- (1A1ozex0-2) -p-PHIDTOSHN
(1A1ozexo-7)-p-"HDT0SHN
©I0TYDTP-9 ‘2

-(1Ap11Ad-p) -v-FH?D70OSHN

HO

HO

HO

HO

HO

HO

HO

HO

HO

HO

HO

HO

HO

HO

HO

HO
HO

HO

HO

HO

HO

HO

HO

HO

HO

HO

HO

HO

HO
HO

£HO

tHO

€ (ZHD) -outure1A-Z-urT0ZeRpPTUT
€ (ZHD) ~outure1A-Z-urTO0ZRpPTUT
E(ZHD) -outwe1A-Z-urOoZRpPTWTL
€ (ZHD) -outure(A-z-utrOoZRpPTHY
£(ZHD) -outure(A-Z-urTOZRpPTWT
€ (ZHD) -outweTA-Z-urTOZPpPTUT
£ (ZHD) -outweTA-Z-utrTOZEpPTUY

€(ZHD) -ourure(A-z-utr[ozeptwt

£ (THD) -outureTA-z-urOZERpPTUY

£(ZHO) ~outure(A-Z-utrOoZRpPTUTY

€ (ZHD) -~outweA-Z-ut{ozepTHt

€ (ZHD) ~outure1A-Z-uyrozZepPYUIT

€ (THO) -outweTA-Z-uryozepTUY

£ (7HD) -outure1A-Z-ut{ozepTUT

£ (ZHD) -outwreTA-Z-uyozZepPTWT

£(ZHD) -outwetA-z-utrozepTuy

| ZA8:
€L1s
TLI8
LTS
oLT8
6918
8918
L918

P991s

29918

q9918

©9918

9918

S918
v918

€918

-331-



PCT/US96/20523

WO 97/23480

(1Ap11Ad-7) Z0SHN
E(EHD-9'p 'Z7) - CH9D?OSHN
Z(*HD-9'2) -t H%DOT0SHN
("HO-¥) -tHIDTOSHN
(EHO-€) -YH?DZOSHN
(EHD-2) -PHODT0SHN

Yd Z0SHN

ng-UODHN
YdHO=HO0OHN

Yd 7HO"HDODHN

Ud CHOODHN

YdOOHN

ng- 1Z0DHN

ng-uZoDHN
4yd"HOTODHN
ng-3-HNZOSHN

ng- T-HNCOSHN
ng-u-HNZOSHN

Yd "HOHN?OSHN
(oxoTya1p

-9'Z-4d-¥) -"H?OHNCOSHN

(T1Ayasutp

-9 'Z-Yd-¥) -"H?DHNCOSHN

HO

HO

HO

HO

HO

HO

HO

HO

HO

HO
HO

HO

HO

HO

HO

HO

HO

HO

HO

HO

HO

HD
HO

HO

HO

HD

HO

HO

HO

HO

HO

HO

HO

HO

HO

HO

HO

HO

HO

3%}

£HD

HD

3} fe)
£HD

€HD

fHD

HO

£ (ZHD) -outueTA-Z-fozepTUTZUaq
€ (ZHD) -outwreA-z-[ozepTWIZUa]
£ (ZHD) -outure1A-z- ozepTHTZUS]
€ (ZHD) -outwre[A-z- [ozepTUTZUS]
£(THD) -outwe1A-z- [ozeplurzZUusq
€ (ZHD) -outuwreTA-Z-[ozZPplUWIZUaq
€ (ZHD) -outure1A-z-[ozepTUTZUS]
€ (Z4>) -outure[ K- - [ozepTUTZUaq
€ (Z4D) -outure1A-z-10zZeprutzusq
£ (7HD) -outwre | A- Z- JozepTUTZUA]
£ (7HD) -outwre [ K-z - JozepTUTZUSQ
E(THD) ~outwre1A-Z-10ZCpTWTZUa]
£ (7HD) -outure K- Z- [ozepTUTZUA]
£ (ZHD) -outuwe{A-Z-1ozepTUIZUaq
£ (ZHD) -outure[A-Z- [0zZepTUTZUS]

€ (ZHD) -outuret A-z-utozZepTUT

£ (THD) -outure1A-Z-utrrozeprut

€ (ZHd) -outwre K-z-urr0ZRpPTMY

€ (74D) -outare1A-z-urT0oZERPTUT

£ {7ygo) -outwetA-z-urjozeprur

£ (THD) ~outure{A-zZ-utyozeprurt

S618
v618
€618
2618
1618
0618
6818
8818
LB18
9818
S818
?818
€818
2818
1818
0818
6L18
8LIs
LLtB

9LT8

SLis8

-332-



PCT/US96/20523

WO 97/23480

o10TY2TP-9°Z

- {TA1ozex0-2)-t-VHPDZ0SHN
1Ay3auip-9°2

- (TAtozexo-7) -v-YH?D70SHN
(1A1ozexo-2)-b-YHID70OSHN
0IOTUITP-9 ‘2

- (TAp12Ad-p) - p-"HIDTOSHN
TAyasuwtp-9°g
-(1Aptakd-p)-v-YH?OUOSHN
(1Aptraid-p) -p-tH?D70SHN
(o1oTy>1Pp
-9'Z-4d-v) - ‘H?DTOSHN
(1Ayasutp
-9'Z-4d-¥v)-7H?D70SHN
(ud-v) -TH°DZOSHN
{1Ayaydeu-1) ZOSHN
(1Ayjydeu-7) Z0SHN
(7125-9'2)-"H D7 0SHN
[1ATozexost (TAyjautp
-5'€)-v]7OSHN
(1Auatya-z) "OSHN
(TApT1Ad-p) "OSHN
(1Aptakd-¢) "OSHN

HO

Z 2 2 2 2

HO

HO

HO

HO

HO

HO

HO
HO

HO

HO
HO
HO
HO
HO

HO

HO
HO

HO

HO
HO

HO
HO

HO

HO

HO

HO

HO

HO

HO

HD

3%)
tHO

fHO
31 5)

€(ZHD) -ourure1 A-z- [0zZepIUTZUAQ

£ (24D) ~outwreA-7 - [ozepTWTZUaq

£ (THD) -outure1X-z-[ozZepTUTZUSqQ

£ (ZHD) -outure1 K-z -10zPpTWtzUaq

€(THD) -outueA- - JozRpTUTIZUSq

€ (ZHD) -outweT k- Z- [ozRpIWITZUA]Q

£(7HD) ~outurey A-z-[ozZRpPTWUTZUSQ

“(IHD) -outuwre1A-Z-10ZOpPTWTZUaQ
£(7HD) -outureA-Z-T0ZPpPTWT ZUS]
£ (ZHD) -outuwre1A-Z-1ozZeprUITZUR]
€ (ZHD) -outwe1A-Z-1ozepTWTZUa]

©(ZHD) -outwreyA-z-T10oZPpTUTZUS]

€ (ZHD) -ouTureA-Z-JozepTUITZUSq
€ (7HD) -outureA-z- [ozeprurrzusq
£ ("HD) -outueTA-Z-[ozeprutZUS]

€(Tyo) -outwreA-Z-ozeprwtzUuaq

T1Z8

01Zs8
60¢C8

8028

Lozs
9028

5028

vocs
£€0Z8
cozs
1028
00Z8

6618
8618
L618
9618

-333-



PCT/US96/20523

WO 97/23480

ng-T-HNCOSHN

ng-u-HNZOSHN

ud ZHOHNCOSHN

(oxo1yoTP

-9'z-ud-p) -ZH¥SHNZOSHN
(TAYy3autTp
-9'Z-4d-¥) - CZH?DOHNZOSHN
(4d-¥) - PHIOHNZOSHN
(1Ayaydeu- 1) HNCOSHN
(1Ayaydeu-z) HNZOSHN

(*aH-9 'v 'Z) -THYOHNCOSHN
(T®W-9 'Z) - “H?OHNCOSHN
YJHNZOSHN

ng-u-Z0SHN

Yd “HO7 OSHN

1Ayjsutp-9 'z

- (1A102%1Ad-g)-¥-PH®D?OSHN
1Ayjautp
-9'Z-(1A1n3-¢)-p-PH?D7OSHN
TAyjswtp
-9'Z-(1A1n3-2)-p-"H?D70SHN
1Ayzautp-9°g

- (1AptaAd-¢) -p-FPH?D%0SHN

HO

HO

HO

HO

HO

HO

HO

HO

HO

HO
HO

HO

HO

HO

HO

HO

HO

HO

HO

HO
HO

HO

HO

HO

HO

HO

HO
HO

HO

HO

HO

HO

tHO

4D

€(Zo) -outuwreA-Z-TozZepTWTIZUS]
£ (ZHo) -ouTure A-Z- YozRpTUTZUSQ

€ (THD) -outure£-Z-1ozepruwrzuaq

£ (YD) -outure [ A-Z-1ozepIUITZUS]

£ (THo) ~outure( A-Z - [ozepTWTIZUS]
€(Z4D) -outwre1X-z-10ZPpTUITZUL]
€ (ZHD) -ouTure T A-Z- ozeptwizuaq
£ (ZHD) -outurey K-z - [ozepTWTZUSG
£ (THo) -outurey A-Z- {ozZwpTWIIZUAQ
£(IHD) -outure1 A-Z - [ozepruITZUaq
€ (Io) -~outure A- - (ozepruItZUsq
£ (IHD) -outwrey A-7Z-1ozZepIut ZUaq

£ (ZHD) -outwre 1 A-7 - [ozepTWTIZUA]

£ (IHD) -outme&A-Z-(ozepTUITZUa]

€ (THn) ~outwek-2-ozepTUWITZUS]

€ (ZHp) ~outwe T A-Z- [ozZepTWTIZUaQ

£ (THo) -outwreTA- Z- [ozZepTWITZUS]

1244
X44:
(444}

1228

0zzs
61Z8
81¢Z8
Lize
91Zs
S1Z8
| AS4 "
€18
[A4:]

p1iZs

ot11ese

qrics

eries

-334-



PCT/US96/20523

WO 97/23480

(1Ay3ydeu-z) TOSHN
(212-9'2) -tHIDTOSHN
[TATozexosT (TAYyIautp
-5'€)-v1COSHN
(1Au21y3-2)COSHN
(1ApTxAd- ) ZOSHN
(1AptaAd-¢) ZOSHN
(1Apt1aAd-z)Z0SHN
€(fHD-9'VY 'Z) - THYDZOSHN
Z(YHD-9'2) - “H?D7OSHN
(Y*HO-¥) -FH?D?OSHN
(€HO-€) -YH D7 OSHN
(€HD-2) -PH®DZOSHN
4d“OSHN

nd - UOJHN
YdHO=HDOJHN

Ud “HOTHDO0OHN

Yd ZHDOOHN

YdOOHN

ng- 170JHN

ng - u?0JHN
Ud“HDO70DHN
ng-3-HNTOSHN

HO

HO

HO

HO

HO

HO

HO

HD

HO
HO

HO

HO
HO
HO
HO
HO

HO
HO
HO
HD
HO
HO

HO

HO

HO
HO

HO
HO

HO

HO

HO

HO

HO

HO

HO
HO

HO

HO

HO

HO

HO

fHO

HO

tHO

EHD

fHD

fHO

tHD
tHO

tHD

tHO

Z (YD) -1A-9-utrpraidouture-g
Z(THD) -1A-9-utrprakdourure-z

T (ZHD) -1A-9-utpraikdouture-7
Z(Zyoy) -1X-9-urpraidoutwe-z
(YD) -1Kk-9-urptraAdouture-z
T (ZHD) -1A-9-urpraAkdouture-7
Z(2Ho) - 1A-9-utprakdouture-g
Z(THd) - 1A-9-utrprakdourure-g
Z(ZHo) -1h-9-urpraAdourure-Z
Z(ZHD) - 1A-9-utrptaAdouture-7
Z(ZHD) - 1A-9-utpraidouture-7
Z(THo) - 1A-9-utprakdoutue-g
Z(THD) -1A-9-urpraAdoutue-2
Z(ZHd) -1&-9-urpTiAdouture-2
Z(ZHd) -1A-9-uyrpriidourure-g
Z(IHo) -1A-9-urprriAdouture-z
T (IH)) - 1A-9-utpraiAdouture-g
Z(ZHD) - 1X-9-urpraAdoutwe-2
Z(Zyo) -1h-9-utrpraAdouture-7
Z(THD) - 1A-9-urpraAdouture-g
¢ () -1A-9-urpraidoutwre-2

€(%y)) -outwe [ A-Z-[ozeprUITZUB]

EAZA:
SPZ8

vves
12 441
Zves
1ves
oves
6¢Z8
8¢Z8
LeZ8
9tcs
134
vees
£EC8
Zees
1eC8
oezs
6228
8728
Leze
9778
T44:]

-335-



PCT/US96/20523

WO 97/23480

1Aysutp
-9'Z-(1A1n3-¢)-p-YHIDZOSHN
TAyasutp

-9'z- (1XIn3-2)-p-YHID?0SHN
1Ayzswtp-9°2

- (1Ap1aAd-¢)-p-PH?DZ0OSHN
0I0TYDTIP-9°Z

- (1Atozexo-Z) -p-"H?070SHN
1AYyasutp-9°¢
-{1Atozexo-g)-b-PHIOTOSHN
(1A102ZPX0-2)-%-YH?DTOSHN
0I0TY2TP-9°2

- (1AptaAd-p) -p-FHODIOSHN
1AyswIp-9 g

- (1Aptaid-p)-p- H?D70OSHN
(TApTaAd-p) -p-YHPO?OSHN
(oxo1yo2TP
-9’'Z-4d-v)-ZHDZOSHN
(TAy3awtp
-9'Z-4d-v)-‘HPD"OSHN
(4a-v) -"H"O7OSHN
(TAyaydeu-1)Z0SHN

HO

HO

HO

HO

HO

HO
HO

HO

HO
HO

HO

HO

HO
HO

HO

HO

HO

HO

HO
HO

HO
HO

HO

HO

HO
HO

tHO

tHO
‘HD

fHO
tHD

£HD

Z (ZHD) ~1A-9-utrptakdourue-z

T(THD) -1A-9-urpraAdoutwe-z

Z (ZHD) -TA-9-utprIAdoutwe-z

Z(ZHD) -1A-9-urprakdouture-z

Z(ZHo) -1A-9-urpraAdouture-z
Z(IHD) -1K-9-urpraidouture-z

Z(ZH) -1A-9-utptraAdouture-z

Z (ZHD) -1A-9-urptakdoutwe-7
Z (Z4d) -1 A-9-utprakdoutue-g

Z (ZHD) -1A-9-utptahdouture-7

Z(2Ho) -1K-9-utpTaAdouture-z

Z(IHd) -TA-9-urpraidoutwe-g
2 (ZHD) - 1A-9-utpTaidouture-z

09528

q9sZ8

9528

9528

9S8
| 274"}

£5C8

1414}
1928

0628

6vZ8

8veZe
Lvzs



PCT/US96/20523

WO 97/23480

YdZHOCOOHN
(1Ayaydeu-1) -TOSHN
(€aW-9 v 'Z) -TO9DZOSHN
ydZHO?0OHN
(1Ayaydeu-1)-Z0SHN

ng - 1-HN?OSHN

ng- T-HNZOSHN
ng-u-HNCOSHN

U4d ZHOHNTOSKEN

(oxoTys1P
-9°Z-4d-v) - “H?OHNZOSHN
(1Ay3autp

-9'Z-ud-v) -CHOHNZOSHN
(4d-v) - "HIDHNZOSHN
(TAyaydeu- 1) HNZOSHN
(1Ayaydeu-z)HNZOSHN
(YaW-9 ‘v '2) - THIDHNOSHN
(7a-9 'Z) - FHIDOHNZOSHN
YdHNZOSHN

ng-u-ZoSHN

Yd?HO?OSHN
TAy3sutp-9°¢

- {1A1oze1Ad-g) -p-YH?D?0SHN

2 2 2 zZ =z

HO

HO

HO

HO

HO

HO

HO

HO
HO
HOD
HO
HD

HO

HO
HO

HO

HO

HO

HO

HO

HO

HO

HO

HO

HO

HO

HO

HO

HO

HO

HO

HO

HO

HO

HO

HO

HO

-z T x©x I X

tHD

x

4O

(VH9D-0) THD-outureA-Z-uTpTI4d
(PH9D-0) ZHD-outure(A-Z-utpraid
(¥195-0) THo-outare1A-Z-10ZepPTUIT
(?H95-0) ZHD-outweTA-Z- [ozZepTUT
(YH9D-0) ZHd-outure1A-Z-10ZPpPTUT

Z(Z¥>) -1A-9-utrpraAdouture-7
2 (TH)) -1K-9-urpraAdouture-7
Z(ZHD) - 1A-9-utptaAdourure-7
Z(ZHo) - 14A-9-utprakdouture-z

Z(THD) - 1A-9-urprakdoutwe-g

Z(ZHo) -1A-9-utpriAdouture-g
Z(ZHo) - 1A-9-utptakdouture-g
Z(ZHo) - TA-9-utptrakdoutuwe-Z
Z(THD) -1K-9-utptaAdoutwe-g
Z(ZHD) - 1K-9-utpraAdouture-g
Z(ZHo) - 1A-9-urpriAdouture-g
(D) -1A-9-utprafdourwe-7
Z (Z40) -1A-9-utprakdouture-z
Z(THD) - 1A-9-utprakdourure-g

Z(ZHo) -1A-9-utptihdoutwe-2

SLes
vLZ8
€Les
zLes
TL28
oLes
6978
8978
L9128

99¢8

5978
v9Z8
€928
928
198
0928
6528
8s¢cse
LSZ8

P9S8

-337-



PCT/US96/20523

WO 97/23480

(€3W-9'¥ ') -T292Z0OSHN
ydZHOZODOHN
(1Ayaydeu-1) -TOSHN
(€3W-9 b '2) -T290C0SHN
YdTHO”OOHN
(1Ay3jydeu-71) -ZOSHN
(tan-9 "% '2) -2290C0SHN

Z 2 Z2 2 2 Z =2

HO
HO
HO
HO
HO
HO
HO

HO
HO
HO
HO
HO
HO
HO

T T X - - X =

(YH9D-w) ~outweA-Z-urToZepIWY
(YH9D-u) -outure1X-Z-uryozepruY
(YH9D-w) -outure(A-z-uT1OZPpPTWY
(YH9D-0) THO-outue[A-Z-uT[OZRpPTWT
(PH9>-0) THD-outwreA-Z-ut0oZRpPTUT
(VH9>-0) ZHO-outure[A-Z-ut fozeprur
(YH9D-0) THO-outweTA-Z-urpraid

[4:14"]
1828
08Z8
6LT8
8LZ8
Leee
9LZ8

-338-



WO 97/23480 PCT/US96/20523

~LAIMS

WHAT IS CLAIMED IS:

w

1. A compound of Formula Ia:

IT R"
N x4
/ y \‘x3
"\ | L W—X—Y
2
x‘éx
R10
Ia

and pharmaceutically acceptable salt forms thereof,

10 wherein:

X1, X2, %3, and X4 are independently selected from
nitrogen or carbon provided that at least two of
15 X1, X2, X3 and X4 are carbon;
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10

15

20

Rl is selected from:

N—A N—R ). N—M
——Umﬂﬁ——( —umn%—4{ Al “UMH%—~< )L
), . B! J=K
o NH
N\ N\F 2
-—umn%—a{ | —UWR5—~( ! T:L
NHR? NHR?
Nl o F
4ﬂL\D 1 x / z o« ¢ 1
== F~ N~
\-'J L// /U/
/’U ,/U

A and B are independently -CHz-, -0-, -N(R?)-, or -C(=0)-;
Al and Bl are independently -CHz- or -N(R3)-;
D is -N(R2?)-, -0O-, -S8-, -C(=0)- or -SO3-;

E-F is -C(R4)=C(R%)-, -N=C(R%)-, -C(R%)=N-, or
-C(R4)2C(R5)z—;

J, K, L and M are independently selected from -C(R%)-,
-C(R5)- or -N-, provided that at least one of J, K,
L and M is not -N-;

R2 is selected from: H, C1-Cg¢ alkyl, (C1-Cs
alkyl)carbonyl, (C1-Cg alkoxy)carbonyl; (C1-Ce
alkyl)aminocarbonyl, C3-Cg¢ alkenyl, C3-Cr
cycloalkyl, C4-Ci11 cycloalkylalkyl, aryl,
heteroaryl (C1-Cg¢ alkyl)carbonyl,
heteroarylcarbonyl, aryl(Ci-Ce¢ alkyl)-, (C1-Csg
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alkyl)carbonyl-, arylcarbonyl, C;-Ce¢ alkylsulfonyl,
arylsulfonyl, aryl(C1-Cs alkyl)sulfonyl,
heteroarylsulfonyl, heteroaryl (Ci-Cs
alkyl)sulfonyl, aryloxycarbonyl, or aryl(C,-Cs
alkoxy)carbonyl, wherein said aryl groups are
substituted with 0-2 substituents selected from the
group consisting of C;-C4 alkyl, C1-C4 alkoxy., halo,
CFiy, and nitro;

10 R3 is selected from: H, C;-C¢ alkyl, C3-C7 cycloalkvyl,

C4-Cq11 cycloalkylalkyl, aryl, aryl(C,-Cs alkyl)-, or
heteroaryl (C1-C¢ alkyl)-;

R4 and RS are independently selected from: H, C1-Cy

15

20

25

30

alkoxy. NR2R3, halogen, NO;, CN, CF3, C;-Cs alkyl,
C3-Cgs alkenyl, C3-C7 cycloalkyl, C4-Ci1i
cycloalkylalkyl, aryl., aryl(C;-Cg¢ alkyl)-, (C1-Cs
alkyl)carbonyl, (Ci1-Ce¢ alkoxy)carbonyl,
arylcarbonyl, or

alternatively, when substituents on adjacent atoms,
R4 and RS can be taken together with the carbon
atoms to which they are attached to form a 5-7
membered carbocyclic or 5-7 membered heterocyclic
aromatic or non-aromatic ring system, said
carbocyclic or heterocyclic ring being optionally
substituted with 0-2 groups selected from: C1-C4
alkyl, C;-C4 alkoxy, halo, cyano, amino, CF3, or
NO3z;

U is selected from:

35

-(CH2) n-,

- (CH3) n(CR7=CR8) (CH2) -+
- (CH2) n(C=C) (CH2) =

- (CH3) «Q(CH2) -
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- (CH2) nO(CH2 ) -,

- (CH2) pN(R®) (CH2) -,

- (CH2) nC(=0) (CH3) -,

- (CH3) n (C=0)N(R®) (CHp) -

- {CH3) nN(R®) (C=0) (CH2)p-, or

- (CH2) nS(O) p (CH2) ;-

wherein one or more of the methylene groups in U is
optionally substituted with R7;

selected from 1,2-cycloalkylene, 1,2-phenylene,
1,3-phenylene, 1,4-phenylene, 2,3-pyridinylene,

3,4-pyridinylene, Z,4-pyridinylene, or 3,4-
pyridazinylene;

R® is selected from: H, C1-C4 alkyl, or benzyl;

R’7 and R® are independently selected from: H, C;-Cg

alkyl, C3-C7 cycloalkyl, C4-Ci11 cycloalkylalkyl,
aryl, aryl(Ci1-Ce alkyl)-, or heteroaryl (Co-Cs
alkyl) -;

R10 is selected from: H, C;-Cq4 alkoxy substituted with 0-

1 R?1, N(R®);, halogen, NO;, CN, CF3, CO,R17,
C(=0)R17, CONR17R20, -SO,Rl7, -SO,;NR17R20, C;-Cg
alkyl substituted with 0-1 R15 or 0-1 R2l, C3-Cg
alkenyl substituted with 0-1 RS or 0-1 R?l, C3-C,
cycloalkyl substituted with 0-1 R15 or 0-1 R21,
C4-C11 cycloalkylalkyl substituted with 0-1 R15 or
0-1 R21, aryl substituted with 0-1 R15 or 0-2 Rll or
0-1 R2l, or aryl(C;-Ce¢ alkyl)~- substituted with 0-1
R15 or 0-2 R1! or 0-1 R2%;

Rl is selected from H, halogen, CF3, CN, NO;, hydroxy,

NR2R3, C;-C4 alkyl substituted with 0-1 R21, (C;-C4
alkoxy substituted with 0-1 R2l, aryl substituted
with 0-1 R?l, aryl(C;-Ce¢ alkyl)- substituted with
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0-1 R21, (C1-C4 alkoxy)carbonyl substituted with 0-1
R21, (C;-C4 alkyl)carbonyl substituted with 0-1 R21,
C1-C4 alkylsulfonyl substituted with 0-1 R2l, or
C1-C4 alkylaminosulfonyl substituted with 0-1 R21;

is selected from:
- (C(R12) ) 4C(=0IN(R13) -, or

-C(=0)-N(R13)- (C(R12) ) g-;

is -C(R12) (R14)-C(R12) (R1%}-; or

alternatively, W and X can be taken together to be

Rr12

R13

!—(CH DC(=0)—N N—R'"
.|/

is selected from H, halogen, C1-Cs alkyl, C2-Ce¢
alkenyl, Cp-Cg¢ alkynyl, C3-C7 cycloalkyl,

C4-Cyo cycloalkylalkyl, (C;-C4 alkyl)carbonyl, aryl,
or aryl(Ci1-Ce¢ alkyl)-;

is selected from H, C1-C¢ alkyl, C3-Cy
cycloalkylmethyl, or aryl(Ci-Ce¢ alkyl)-:

R14 is selected from:

H, C1-Cg alkylthio(Cy1-Cg alkyl)-, aryl(Ci1-Cio
alkylthiocalkyl)-, aryl(Ci-Cio alkoxyalkyl)-, C1-Cio
alkyl, C1-Ci1p alkoxyalkyl, C1-Ce hydroxyalkyl,
C,-C10 alkenyl, Cz-Cyig alkymyl, C3-Cio cycloalkyl,
C3-C1g cycloalkylalkyl, aryl(Ci-Ce alkyl)-,
heteroaryl (C1-Cg¢ alkyl)-, aryl, heteroaryl, CO,R17,
C(=0)R17, or CONR17R20, provided that any of the
above alkyl, cycloalkyl, aryl or heteroaryl groups
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may be unsubstituted or substituted independently
with 0-1 R!® or 0-2 RI11;

R15> is selected from:
H, R18, C1-Cqo alkyl, Ci1-Cip alkoxyalkyl,
C1-Cio alkylaminoalkyl, C1-Cip dialkylaminoalkyl,
{C1-C10 alkyl)carbonyl, aryl(Cg-Ce alkyl)carbonyl,
C1-Ci10 alkenyl, C;-Cyp alkynyl ,C3-Cig cycloalkyl,
C3-Cy0 cycloalkylalkyl, aryl{(C;-Ce¢ alkyl)-

10 heteroaryl (C;-Cs alkyl)-, aryl, heterocaryl, CO,R!7,
C(=0)R17, CONRL7R20, SO,R!7, or SO,;NR17R20, provided
that any of the above alkyl, cycloalkyl, aryl or
heteroaryl groups may be unsubstituted or
substituted independently with 0-2 R11;

N

15
Y is selected from:
-COR19, -503H, -PO3H, tetrazolyl, -CONHNHSO,CF3,
~CONHSO2R17, -CONHSO,NHR!7, -NHCOCF3,
-NHCONHSO,R17, -NHSO,R!7, -OPO3Hp, -OSOsH,
20 -PO3Hy, -SO3H, -SO3NHCOR!7, -SO,NHCO;R17,
\>'— CF3 fo
N\
HO o

' . Or ;

R16 is selected from:
25 -N(R20) -C(=0) -0-R17,
-N(R20) -C(=0) -R17,
-N(R20) -C(=0) -NH-R17,
-N(R20)S02-R!7, or
-N(R20) SO;-NR20R17;
30
R17 is selected from:
C1-C10 alkyl, C3-Cii1 cycloalkyl, aryl(Ci-Ce alkyl)-,
(C1-Ce alkyllaryl, heteroaryl(C;-Ce alkyl)-, (C1-Cs
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alkyl)heterocaryl, biaryl(C1-Cs alkyl)-, heterocaryl,
or aryl, wherein said aryl or heterocaryl groups are
optionally substituted with 0-3 substituents
selected from the group consisting of: C1-C4 alkyl,

5 C1-C4 alkoxy, aryl, heteroaryl, halo,cyano, amino,
CFiy, and NOjy;

R18 is selected from:
H,

10 -C(=0)-0-R17,
-C(=0)-R17,
-C(=0)-NH-R17,
-80,-R17, or

-SOz—NR20R17;
15
R19 is selected from: hydroxy, Ci-Cio alkyloxy,
C3-Cy1 cycloalkyloxy, aryloxy, aryl(C;-Ce alkoxy)-,
C3-C1o alkylcarbonyloxyalkyloxy, C3-Cig
alkoxycarbonyloxyalkyloxy,
20 C,-C1o alkoxycarbonylalkyloxy,

Cg-C1o cycloalkylcarbonyloxyalkyloxy,

Cg-Ci1g0 cycloalkoxycarbonyloxyalkyloxy,

Cs-C1o cycloalkoxycarbonylalkyloxy,

C7-Cy1 aryloxycarbonylalkyloxy,
25 Cg-Ci2 aryloxycarbonyloxyalkyloxy,

Cg-Ci12 arylcarbonyloxyalkyloxy,

Cs-C10 alkoxyalkylcarbonyloxyalkyloxy.

Cs-Cio0 (5-alkyl-1,3-dioxa-cyclopenten-2-one-

yl)methyloxy, Ci10-C14 (5-aryl-1,3-dioxa-cyclopenten-
30 2-one-yl)methyloxy, or (R11) (R12)N-(C;-Cyo alkoxy)-;

R20 is selected from: H, C;-Cg alkyl, C3-C7 cycloalkyl,
C4-Cy11 cycloalkylalkyl, aryl, aryl(Ci1-Cs alkyl)-, or
heteroaryl(Ci1-Cg¢ alkyl)-;

35
R2l is selacted from: COOH or NR®y;
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1s 0-4;
is 0-4;
rs 0-4;
0-2;
1s 0-2; and
is 0-2;

(2]

X Qv a3 3
-
0

with the following provisos:

10 (1} ¢, n, m and q are chosen such that the number
of atoms connecting R! and Y is in the range of
10-14; and

(2) n and m are chosen such that the value of n
plus m is greater than one unless U is

15 - {CH ) cQ{CTHY b -

2. A compound of Claim 1 of the Formula Ia:

R! )]
N %,
/ s‘¥3
N | L wW—X—Y
\\ ﬁ;xz
X
20 R'
Ia

and pharmaceutically acceptable salt forms thereof,
wherein:

25 X!, X2, X3, and X% are independently selected from

nitrogen or carbon provided that at least two of
X1, X2, X3 and X4 are carbon;
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Rl is selected Ircm:

N—A N—M

o 2
NHR? NHR
N~ T § N
F N
—U(NFIG)—</ ? "U(NRG)—</ ] NZ D “
F/E ' D/E ' \:‘J  of / /
—U Y _
a and B are independently -CHz-, -0-, -N(R2)-, or -C(=0)-;

al and B! are independently -CH;- or -N(R3)-;

D lS _N(Rz)-l —O—I —S_/ °C(=o)- or -SOQ'—,‘

E-F is -C(R4)=C(RS)-, -N=C(R%)-, -C(R%)=N-, or

-C(R%)2C(R3) 2-;

7. K, L and M are independently selected from -C(R4)-,

-C(R3)- or -N-, provided that at least one of J, K,
L and M is not -N-;

R2 is selected from: H, C1-Cs alkyl, (C1-Cs

alkyl)carbonyl, (C;-Cs alkoxy)carbonyl, C1-Cs
alkylaminocarbonyl, C3-C6 alkenyl, C3-C7 cycloalkyl,
C4-Cq11 cycloalkylalkyl, aryl, heterocaryl (C1-Cs¢
alkyl)carbonyl, heterocarylcarbonyl, aryl(Ci1-Cs
alkyl)-, (C1-Ce alkyl)carbonyl, arylcarbonyl,
alkylsulfonyl, arylsulfonyl, aryl(Ci1-Ce
alkyl)sulfonyl, heteroarylsulfonyl, heteroaryl(Ci-
Cg alkyl)sulfonyl, aryloxycarbonyl, or aryl(Ci-Cs
alkoxy)carbonyl, wherein said aryl groups are
substituted with 0-2 substituents selected from the
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group consisting of C;-C4 alkyl, C1-C4 alkoxy., nalo,
CF3, and nitro;

R?® is selected from: H, C1-Cg alkyl, C3-C7 cycloalkyl,
C4-C11 cycloalkylalkyl, aryl, aryl(C;-Cs alkyl)-, or
heteroaryl (C1-Cg alkyl) -,

(O]]

RY and R3 are independently selected from: H, C;-Cq4
alkoxy, NR?R3, halogen, NO;, CN, CF3, C1-Cs alkyl,
10 C3-Ce¢ alkenyl, C3-Cy7 cycloalkyl, C4-Ci1
cycloalkylalkyl, aryl, aryl(Ci;-Ce¢ alkyl)-
alkylcarbonyl, arylcarbonyl or

Cz2-Cy

’

alternatively, when substituents on adjacent atoms,
15 R4 and R5 can be taken together with the carbon
atoms to which they are attached to form a 5-7
membered carbocyclic or 5-7 membered heterocyclic
aromatic or non-aromatic ring system, said
carbocyclic or heterocyclic ring being optionally

20 substituted with 0-2 groups selected from: C1-Cy4
alkyl, C1-C4 alkoxy., halo, cyano, amino, CF3, or
NOz;

U is selected from:

25 -(CH2) n-,
- (CH3) n(CR7=CR8) (CH2) m-,
- (CH2) cQ(CH2) -,

- (CH2) nO(CH2 ) v~
- (CH2) nN(R®) (CH2) -,
30 - (CH2)nC(=0) (CH2)y~-, OC
- (CH2) nS(O) p(CH2) m-:
wherein one or more of the methylene groups in U is
optionally substituted with R7;
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0 is gelected frcom 1,2-thenvlens, 1, X-pheny.ene, 2,3-
cyridinvlene, 2,4d-zyvridinvisne, or 2, 4-
cyridinyiene;

2% is selected from: H, C;-C4 alkyl, or benzyl;

R’ and R® are independently selected from: H, C1-Cg
alkyl, C3-C7 cycloalkyl, C4-C11 cycloalkylalkyl,
aryl, aryl(Ci-Cs alkyl)-, or heteroaryl (Cyp-Cs
alkyl)-.

R10 is selected from: H, C;-Cs4 alkoxy substituted with
0-1 R21, N(R®),, halogen, NO;, CN, CF3, COzRY7,
C(=0)R17, CONR!7R20, -S0,R17, -SO,NR17R20, C;-Ce
alkyl substituted with 0-1 R15 or 0-1 R2l, C3-Cs
alkenyl substituted with 0-1 R!5 or 0-1 R?1, C3-Cy
cycloalkyl substituted with 0-1 R!5 or 0-1 R21,
C4-C11 cycloalkylalkyl substituted with 0-1 RS or
0-1 R2!, aryl substituted with 0-1 R!5 or 0-2 R!! or
0-1 R21, or aryl(C;-Cg alkyl)- substituted with 0-1
R15 or 0-2 R!l or 0-1 R21;

R1l is selected from: H, halogen, CF3, CN, NOz, hydroxy.
NR2R3, C;-C4 alkyl substituted with 0-1 R2l, C1-C4
alkoxy substituted with 0-1 R2l, aryl substituted
with 0-1 R2l, aryl(Ci-Cg alkyl)- substituted with
0-1 R21, (C;-C4 alkoxy)carbonyl substituted with 0-1
R21, (C;-C4 alkyl)carbonyl substituted with 0-1 R21,
C1-C4 alkylsulfonyl substituted with 0-1 R2l, or
C1-C4 alkylaminosulfonyl substituted with 0-1 R21;

W is -C(=0)-N(R13)-(C(R12);)4-;
X is -C(R12) (R14)-C(R12) (R13)-;

alternatively, W and X can be taken together to be
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i—(OHg)qC(=O)—N N—R"
|-/

AR,

R12 is H or C1-Cg alkyl;

R13 is selected from: H, C1-Cg alkyl,
C3-C7 cycloalkylmethyl, or aryl(Ci;-Cg alkyl)-;

R14 is selected from:

10 H, C1-C¢ alkylthioalkyl, aryl(Ci-Cqg
alkylthioalkyl)-, aryl(Ci-Cio alkoxyalkyl)-, C1-Cio
alkyl, C1-Cqio alkoxyalkyl, C;1-Cg¢ hydroxyalkyl,
C2-Cy0 alkenyl, C3-Cjo alkynyl, C3-Cyo cycloalkyl,
C3-C1o cycloalkylalkyl, aryl(Ci-Cg alkyl)-,

15 heteroaryl(C;-C¢ alkyl)-, aryl, heteroaryl, CO,;R!7,
C(=0)R17, or CONR17R20, provided that any of the
above alkyl, cycloalkyl, aryl or heteroaryl groups
may be substituted independently with 0-1 R or 0-
2 Rll’.

20

R1%> is selected from:
H, R18, C1-Cy10 alkyl, C31-Cig alkoxyalkyl,
C1-Cy10 alkylaminocalkyl, C;-Cy1o dialkylaminoalkyl.
C1-C10 alkylcarbonyl, aryl(Co-Cs alkyl)carbonyl,

25 C2-C10 alkenyl, C3-Cio0 alkynyl ,C3-Cigo cycloalkyl,
C3-C10 cycloalkylalkyl, aryl(C;-Cs alkyl)-,
heteroaryl (C1-C¢ alkyl)-, aryl, heteroaryl, COsR17,
C(=0)R17, CONR17R20, SO,R!7, or SO,NR17R20, provided
that any of the above alkyl, cycloalkyl, aryl or

30 heteroaryl groups may be substituted independently
with 0-2 R1l;

Y is selected from:
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-COR19, -SOs3H,

’

//L‘N N
\ \ N\
H H HO (o]

' , Qr H

5 R16 i5 selected from:
-N(R20) -C (=0) -0-R17,
-N(R20)-C (=0) -R17,
-N(R29) -C (=0) -NH-R17,
-N(R29)50,-R17, or

10 -N(R20) 50,-NR20R17;

R17 is selected from:

C1-Cio alkyl, C3-Ci1 cycloalkyl, aryl(Ci-Ce alkyl)-,
(C1-Cg alkyllaryl, heterocaryl(Ci-Ce alkyl)-, (C1-Cs

15 alkyl)heteroaryl, biaryl(C;1-Ce¢ alkyl)-, heterocaryl,
or aryl, wherein said aryl or heteroaryl groups are
optionally substituted with 0-3 substituents
selected from the group consisting of: C;-C4 alkyl,
C1-C4 alkoxy, aryl, heteroaryl, halo,cyano, amino,

20 CF3, and NOj3;

R18 is selected from:
H,
-C(=0)-0-R17,
25 -C(=0)-R17,
-C(=0)-NH-R17,
-S05-R17, or
- SOQ-NRZOR” ;

30 R19 is selected from: hydroxy, C1-Cio alkyloxy,
C3-Cy11 cycloalkyloxy, Ce-Cio aryloxy,
C7-Cq1q, aralkyloxy, C3-Cio alkylcarbonyloxyalkyloxy,
C3-Ci1o alkoxycarbonyloxyalkyloxy,
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alkoxycarbonylalkyloxy,
cycloalkylcarbonyloxyalkyloxy,
cycloalkoxycarbonyloxyalkyloxy,
cycloalkoxycarbonylalkyloxy,
aryloxycarbonylalkyloxy,
aryloxycarbonyloxyalkyloxy,
arylcarbonyloxyalkyloxy,
alkoxyalkylcarbonyloxyalkyloxy,
(5-alkyl-1,3-dioxa-cyclopenten-2-one-

10 yl)imethyloxy, Ci19-Ci4 (5-aryl-1,3-dioxa-cyclopenten-
2-one-yl)methyloxy, or (R!1)(R12)N-(C;-Cyip alkoxy)-;
R20 selected from: H, C1-Cg alkyl, C3-Cy cycloalkyl, C4-
Ci11 cycloalkylalkyl, aryl(Ci-Cg¢ alkyl)-, or
15 heteroaryl (C1-Cg alkyl)-;
R?l is selected from COOH or NR®,;
m is 0-4;
20 n is 0-4;
P is 0-2;
q is 0-2;
t is 9-4; and
r is 0-
25
3. A compound of Claim 1 of the Formula IIa or
IIb:
1 R!
’ h
/N | Xa / l g
\ A or \
X4
H‘IO W-X\Y R‘o
w\x/v
30
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IIa IIb
and pharmaceutically acceptable salt forms thereof
wherein:

N

¥, and X3 are independently selected from nitrogen or
carbon;
Rl is selected from:

R‘

N N N
~unre—{ j ~UNR&—( :> —unRe—¢ I

RS

—UNR@‘ —UNH6—</N ] TUNHL{;D ’

S

N N\ 6_(/N | N\
—_ 4 —UNR D
UNR &
SD N Z

v

Nz N N NH2
—UNR 5—(\N:> . —UNR &—(’SD —U—q '
NH2

e NH
Ne= N 2 Ne=
'_U"*Q;::; ’ "U"<§j:g: ,or -‘U"<% /-

10 wherein the above heterocycles are optionally

substituted with 0-2 substituents selected from the
group consisting of: NH;, halogen, NOz, CN, CF3, Ci-
Cq alkoxy, C1-Cs alkyl, and C3-Cy cycloalkyl;

15 U iS —(CHZ)n_I _(CH7)LQ(CH?:X'\’ or ‘C(=O) (CHz)n—l-l wherein

one of the methylene groups is optionally
substituted with R7;
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selected from L,2-ghenviene, ..Z-phen
cyridinvlere, 3,4-zyvridinyisne, or 2

pyridinyisne;
R® is selected from: H, Ci-Cq alkyl, or benzyl;

R7 is selected from: C1-C¢ alkyl, C3-Cy7 cycloalkyl, C4-
Ci1 cycloalkylalkyl, aryl, aryl(Ci;-Cg¢ alkyl),
heterocaryl, or heteroaryl(Ci-Cg¢ alkyl);

R10 is selected from: H, C1-C4 alkoxy substituted with
0-1 R2l, halogen, CO3;R17, CONRL7R20, C;-Cg alkyl
substituted with 0-1 R15 or 0-1 R21, C3-Cy
cycloalkyl substituted with 0-1 RS or 0-1 RZ21,
C4-C11 cycloalkylalkyl substituted with 0-1 R1S or
0-1 R2l, or aryl(Ci-Cg alkyl)- substituted with 0-1
R15 or 0-2 R!! or 0-1 R21;

Rl is selected from: H, halogen, CF3, CN, NO», hydroxy,
NR2R3, C1-C4 alkyl substituted with 0-1 R2l, (C;1-C4
alkoxy substituted with 0-1 R21, aryl substituted
with 0-1 R2l, aryl(C;-Cs alkyl)- substituted with
0-1 R2l, (C1-C4 alkoxy)carbonyl substituted with 0-1
R21, (C1-C4 alkyl)carbonyl substituted with 0-1 RZ%,
C1-C4 alkylsulfonyl substituted with 0-1 R2l, or
C1-C4 alkylaminosulfonyl substituted with 0-1 R21;

W is -C(=0)-N(R13)-;

X is -CH(R!4)-CH(RI®)-;
R13 is H or CHj,

Rl4 is selected from:

H, C1-Cio0 alkyl, aryl, or heterocaryl, wherein said
aryl or heteroaryl groups are optionally
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substituted with 0-3 substituents selected from the
group consisting of: C1-Cq4 alkyl, C1-C4 alkoxy,
aryl, halo, cyano, amino, CF3, and NOj;

R15 is H or R1S;

un

Y is -COR19;

R16 is selected from:
10 -NH (R20) -C (=0) ~O-R17,
-N(R20)-C (=0)-R17,
-N(R20) -C (=0) -NH-R17,
-N(R20)50,-R!7, or
-N(R20)50,-N(R20)R17;

15
R17 is selected from:

C1-C1o alkyl, C3-Cy; cycloalkyl, aryl(C1-Ce alkyl)-,
(C1-Ce alkyl)aryl, heteroaryl(Ci-Ce alkyl)-, (C1-Cs
alkyl)heteroaryl, biaryl(C;-Ce¢ alkyl)-, heteroaryl,

20 or aryl, wherein said aryl or heteroaryl groups are
optionally substituted with 0-3 substituents
selected from the group consisting of: C;-C4 alkyl,
C1-C4 alkoxy, aryl, heteroaryl, halo, cyano, amino,
CF3, and NOj;

25

R19 is selected from:

hydroxy, C1-Cio alkoxy,
methylcarbonyloxymethoxy-.
ethylcarbonyloxymethoxy-,

30 t-butylcarbonyloxymethoxy-,
cyclohexylcarbonyloxymethoxy-,
1- (methylcarbonyloxy)ethoxy-,
1- (ethylcarbonyloxy)ethoxy-,
1- (t-butylcarbonyloxy)ethoxy-.

35 1- (cyclohexylcarbonyloxy)ethoxy-,
i-propyloxycarbonyloxymethoXy-,
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t-butyloxycarbonyloxymethoxy-,

1- (i-propyloxycarbonyloxy)ethoxy-,

1-(cyclohexyloxycarbonyloxy) ethoxy-,

1- (t-butyloxycarbonyloxy)ethoxy-,

dimethylaminoethoxy-,

diethylaminoethoxy-,

(S-methyl—l,3-dioxacyclopenten-2-on-4—yl)methoxy-,

(5-(t-butyl)-1,3-dioxacyclopenten-2-on-4-
y1l)methoxy-,

(1,3-dioxa-5-phenyl-cyclopenten-2-on-4-yl)methoxy-
or

’

1-(2-(2-methoxypropyl)carbonyloxy)ethoxy-;

R20 is H or CHj;

R2l is selected from COOH or NRS,;

10
15
n
20 o
IIb:
25

mn

e
0
| ol
1

QO o 0
&
-
e}

v
|43
(N9)

Ila I’b

and pharmaceutically acceptable salt forms thereof
30 wherein:
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X1 and X3 are independently selected from nitcrogen or
carbon, provided that at least one of X; and X3 is
carbon;

= =l 15 selected from:

R4

N N N
—unre—¢ j ‘ —UNRG—-(\} —unre—¢ I
N HN ‘ N"Npgs
N== N
—UNHF—-<\:/> , —UNR"=—<’ j R N==

NHo
S \ 7 .
X3 L1
N ’ v Z
H u N~

NH2
NH2
NH \ el ¥}
. —<N /) . s
wherein the above heterocycles are optionally
substituted with 0-2 substituents selected
10 from the group consisting of: NH;, halogen,

NO;, CN, CF3, C1-Cq4 alkoxy, C1-Ce¢ alkyl, and
C3-C7 cycloalkyl;

U is -(CH)p-, -{CH3iQiCHy!u- or -C(=0) (CH2)n-1-. wherein
15 one of the methylene groups is optionally
substituted with R7;

Q is selected from 1,2-ghenylene, l,3-phenylene, 2,3-
pyridinylene, 3,4-pyridinylene, or 2,4-
20 pyridinviene;

R6 is selected from: H, C1-C4 alkyl, or benzyl;
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R7 1is selected f{rom: C1-Cgs alkyl, C3-C7 cycloalkyl,

C4-C11 cycloalkylalkyl, aryl, aryl(Cy,-Cs alkyl,,
heteroaryl, or heterocaryl{Ci-Cgs alkyl);

R10 is selected from: H, C;-C4 alkoxy substituted with

0-1 R2l, halogen, CO;R17, CONR!7R20, C;-Cg alkyl
substituted with 0-1 R!* or 0-1 R21, C3-Cy
cycloalkyl substituted with 0-1 R15 or 0-1 RZ21,
C4q-C11 cycloalkylalkyl substituted with 0-1 RS or
0-1 R?}, or aryl(Ci-Cs alkyl)- substituted with 0-1
RS or 0-2 R!l or 0-1 R21;

R1! is selected from: H, halogen, CF3, CN, NO;, hydroxy,

NR2R3, C;-C4 alkyl substituted with 0-1 R2l, C;-C4
alkoxy substituted with 0-1 R2l, aryl substituted
with 0-1 R2l, aryl(C;-Ce alkyl)- substituted with
0-1 R21, (C;-C4 alkoxy)carbonyl substituted with 0-1
R2l, (C1-C4 alkyl)carbonyl substituted with 0-1 RZ21,
C1-C4 alkylsulfonyl substituted with 0-1 R2l, or
C1-C4 alkylaminosulfonyl substituted with 0-1 R2l;w
is -C(=0)-N(R13)-;

W is -C(=0)-N{(R13)-;
X is -CH(R14)-CH(R153)-;
R13 is H or CHj,

R14 is selected from:

H, C1-Cy10 alkyl, aryl, or heteroaryl, wherein said
aryl or heteroaryl groups are optionally
substituted with 0-3 substituents selected from the
group consisting of: C1-C4 alkyl, C;-C4 alkoxy,
aryl, halo, cyano, amino, CF3, and NOz;

R15 is H or RI1§;
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Y is -COR19Y;

R16 is selected from:

r7

-N(R20) -C (=0) -O-R17,
-N(R20) -C (=0) -R17,
-N(R20) -C (=0) -NH-R17,
-N(R20)S50,-R17, or
-N(R20) 50,-NR29R17;

is selected from:

C1-Cio alkyl, C3-Ci11 cycloalkyl, aryl(Ci1-Ce alkyl)-
(C1-Cg alkyl)aryl, heteroaryl(Cy-Cg alkyl)-, (C1-Csg
alkyl)heteroaryl, biaryl(Ci-Ce¢ alkyl)-, heterocaryl,
or aryl, wherein said aryl or heteroaryl groups are
optionally substituted with 0-3 substituents
selected from the group consisting of: Ci1-C4 alkyl,
C1-C4 alkoxy, aryl, heterocaryl, halo, cyano, amino,
CF3, and NO3;

R1%9 is selected from:

hydroxy, C1-Ci1o alkoxy,
methylcarbonyloxymethoxy-,
ethylcarbonyloxymethoxy-,
t-butylcarbonyloxymethoxy-,
cyclohexylcarbonyloxymethoxy-,

1- (methylcarbonyloxy)ethoxy-,

1- (ethylcarbonyloxy)ethoxy-,

1- (t-butylcarbonyloxy) ethoxy-,

1- (cyclohexylcarbonyloxy)ethoxy-,
i1-propyloxycarbonyloxymethoxy-,
t-butyloxycarbonyloxymethoxy-.

1- (i-propyloxycarbonyloxy)ethoxy-,
1- (cyclohexyloxycarbonyloxy)ethoxy-.,
1- (t-butyloxycarbonyloxy)ethoxy-,
dimethylaminoethoxy-.
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diethylaminoethoxy-,

(S—methyl—l,3—dioxacyclopencen—z—on—4—yl)methoxy-,

(5-(t-butyl)-1,3-dioxacyclopenten-2-on-4-
yl)methoxy-,

(l,3—dioxa—S—phenyl—cyclopenten—2—0n~4-yl)methoxy-
or

1-(2—(2-methoxypropyl)carbonyloxy)ethoxy—;

R20 is H or CHj;

10

R%l is selected from COCH or NRS,;

15 r

5. A compound of Claim 1 of Formula Ia and

enantiomeric or diasteriomeric forms thereof, and

20 mixtures of enantiomeric or diasteriomeric forms

thereof, and pharmaceutically acceptable salt forms

thereof, selected from the group consisting of:

25

30

35

3-[1-[3-(imidazolin-2-ylamino)propyl]indazol-5-
ylcarbonylamino)-2- (benzyloxycarbonylamino) -
propionic acid,
3-[{1-{3-(imidazolin-2-ylamino)propyllindazol-5-
yvlcarbonylamino]-2-(2, 4, 6~-trimethylbenzene-
sulfonylamino)propionic acid,
3-[1-(3-(imidazolin-2-ylamino) propyl]indazol-5-
ylcarbonylamino]-2- (benzenesulfonylamino)
propionic acid,
3-[1-(3-(imidazolin-2-ylamino) propyl]indazol-5-
ylcarbonylamino]-2-(2, 6~-dichlorobenzene-
sulfonylamino)propionic acid,
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3-(1-[3-(imidazolin-2-ylamino)propyl]lindazol-5-
ylcarbonylamino]-2-(3,5-dimethylisoxazol-4-
ylsulfonylamino) propionic acid,

3-[1-([3-(imidazeclin-2-ylamino)propyll}indazol-5-
vlcarbonylamino]-2- (2, 6-dimethylbenzene-
sulfenylamino)propionic acid,

3-[1-[3-(imidazolin-2-ylamino)propyllindazol-S-
vilcarbonylaminol-2-(2,6-dimethyl-4-phenyl-
benzenesulfonylamino)propionic acid,
3-(1-[3-(imidazolin-2-ylamino)propyl]lindazol-5-
ylcarbonylamino]-2- (4-phenylbenzenesulfonyl-
amino)propionic acid,
3-[1-[3-(tetrahydropyrimid-2-ylamino)propyll]-
indazol-5-ylcarbonylamino] -2- (benzyloxy-
carbonylamino)propionic acid,
3-{1-[3-(tetrahydropyrimid-2-ylamino)propyl]-
indazol-5-ylcarbonylamino]-2-(2,4,6-trimethyl-
benzenesulfonylamino)propionic acid,

3-[1-[3- (tetrahydropyrimid-2-ylamino)propyl]-
indazol-5S-ylcarbonylamino] -2- (benzenesulfonyl-
amino) propionic acid,

3-[1-[3- (tetrahydropyrimid-2-ylamino)propyl]-
indazol-5-ylcarbonylamino]-2-(2,6-dichloro-
benzenesul fonylamino) propionic acid,

3-({1-(3- (tetrahydropyrimid-2-ylamino)propyl]-
indazol-5-ylcarbonylaminol-2-(3,5-dimethyl-
isoxazol-4-ylsulfonylamino)propionic acid,

3-[1-[3-(tetrahydropyrimid-2-ylamino)propyl] -
indazol-S-ylcarbonylamino)-2-(2,6-dimethyl-
benzenesul fonylamino) propionic acid,

3-[1-[3-(tetrahydropyrimid-2-ylamino)propyll]-
indazol-5-ylcarbonylaminoj-2-(2,6-dimethyl-4-
phenylbenzenesulfonylamino)propionic acid,

3-[1-[3- (tetrahydropyrimid-2-ylamino)propyl]-
indazol-5-ylcarbonylamino] -2- (4-phenylbenzene-
sulfonylamino)propionic acid,
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3-[1—[3~(imidazol-z-ylamino)propyl]indazol—S—yl—
carbonylamino]-2- (benzyloxycarbonylamino) -
propionic acid,

3-[1-[3-(imidazol—2—ylamino)propyl]indazol—S-yl-

5 carbonylamino]-2-(2,4,6-trimethylbenzene-

sulfonylamino)propionic acid,

3-[(1-[3-(imidazol-2-ylamino)propyl]indazol-5-yl-
carbonylamino] -2- (benzenesul fonylamino) -
propionic acid,

10 3-[1-[3-(imidazol-2-ylamino)propyl]indazol-5-yl-
carbonylamino]-2-(2,6-dichlorobenzene-
sulfonylamino)propionic acid,

3-{1-(3-(imidazol-2-ylamino)propyl]indazol-5-yl-
carbonylamino]l-2-(3,5-dimethylisoxazol-4-

15 ylsulfonylamino)propionic acid,

3-[1-[3-(imidazol-2-ylamino)propyllindazol-5-yl-
carbonylamino]-2-(2, 6-dimethylbenzene-
sulfonylamino)propionic acid,

3-[1-[3-(imidazol-2~ylamino)propyl)indazol-5-yl-

20 carbonylamino}-2-(2,6-dimethyl-4-phenyl-
benzenesulfonylamino)propionic acid,

3-{1-[3-(imidazol-2-ylamino)propyl]indazol-5-yl-
carbonylamino] -2-(4-phenylbenzenesul fonyl-
amino) propionic acid,

25 3-[1-[3-(pyridin-2-ylamino)propyl] indazol-5-yl-
carbonylamino] -2- (benzyloxycarbonylamino) -
propionic acid,

3-[1-{3-(pyridin-2-ylamino)propyl]lindazol-5-yl-
carbonylamino}-2-(2,4,6-trimethylbenzene-

30 sulfonylamino)propionic acid,

3-[{1-{3-(pyridin-2-ylamino)propyl]indazol-5-yl-
carbeonylamino] -2- (benzenesul fonylamino) -
propionic acid,

3-(1-([3-(pyridin-2-ylamino)propyl]indazol-5-yl-

35 carbonylamino]-2-(2,6-dichlorobenzene-
sulfonylamino)propionic acid,
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3-[1-[3-(pyridin-2-ylamino)propyl]indazol-5-yl-
carbonylaminci-2-(3,5-dimethylisoxazol-4-
yvlsulfonylamino)preopionic acid,

3-[1-[3-(pyridin-2-ylamino)propyl]indazol-5-yl-

5 carbonylamino]-2-(2, 6-dimethylbenzene-

sulfonylamino) propionic acid,
3-[1-[3-(pyridin-2-ylamino)propyl]indazol-5-yl-

carbonylamino] -2-(2,6-dimethyl-4-phenyl-

benzenesulfonylamino)propionic acid,

10 3-{1-(3-(pyridin-2-ylamino)propyl]indazol-5-yl-
carbonylamino] -2- (4-phenylbenzenesulfonyl-
amino) propionic acid,

3-[1-(3-(imidazolin-2-ylamino)propyl]indazol-4-
ylcarbonylamino] -2- (benzyloxycarbonylamino) -

15 propionic acid,

3-[1-{3-(imidazolin-2-ylamino)propyl]indazol-4-
ylcarbonylamino)-2-(2,4,6-trimethylbenzene-
sulfonylamino)propionic acid,

3-[1-[3-(imidazolin-2-ylamino)propyl]indazol-4-

20 ylcarbenylamino)] -2- (benzenesulfonylamino)
propionic acid,

3-[1-{3-(imidazolin-2-ylamino)propyl]lindazol-4-
ylcarbonylamino] -2- (2, 6-dichlorobenzene-
sulfonylamino)propionic acid,

25 3-[1-(3-(imidazolin-2-ylamino)propyl]indazol-4-
ylcarbonylamino]-Z-(3,5-dimethylisoxazol—4-
ylsulfonylamino) propionic acid,

3-[1-(3-(imidazolin-2-ylamino)propyl]indazol-4-
ylcarbonylamino]—Z-(2,6—dimethylbenzene—

30 sulfonylamino)propionic acid,

3-[1—{3—(imidazolin-z—ylamino)propyl]indazol—4-
ylcarbonylamino]—Z—(2,6—dimethyl-4-phenyl—
benzenesulfonylamino)propionic acid,

3-[1—[3-(imidazolin-z—ylamino)propyl]indazol—4-

35 ylcarbonylamino}-2—(4-phenylbenzenesulfonyl—
amino) propionic acid,
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3-{1-[3-(terrahydropyrimid-2-ylamino) propyl] -
indazol-4-ylcarbonylamino] -2- (benzyloxy-
carbonylamino)propionic acid,

3-{1-(3-(tetrahydropyrimid-2-ylamino)propyl] -

5 indazol-4-ylcarbonylamino]-2-(2,4, 6-trimethyl-

benzenesulfonylamino)propionic acid,

3-{1-[3-(tetrahydropyrimid-2-ylamino)propyl]-
indazol-4-ylcarbonylamino]-2- (benzenesu. onyl-
amino) propionic acid,

10 3-(1-[3-(tetrahydropyrimid-2-ylamino)propyl] -
indazol-4-ylcarbonylamino]-2-(2,6-dichloro-
benzenesulfonylamino)propionic acid,

3-[1-(3-(tetrahydropyrimid-2-ylamino)propyl] -
indazol-4-ylcarbonylamino]-2-(3,5-dimethyl-

15 isoxazol-4-ylsulfonylamino)propionic acid,

3-({1-({3-(tetrahydropyrimid-2-ylamino)propyl] -
indazol-4-ylcarbonylamino]-2-(2,6-dimethyl-
benzenesulfonylamino)propionic acid,

3-{1-[3-(tetrahydropyrimid-2-ylamino)propyl]-

20 indazol-4-ylcarbonylamino]-~2-(2,6-dimethyl-4-
phenylbenzenesulfonylamino)propionic acid,

3-[1-[3-(tetrahydropyrimid-2-ylamino)propyl]-
indazol-4-ylcarbonylamino]-2- (4-phenylbenzene-
sulfonylamino)propionic acid,

25 3-[1-(3-(imidazol-2-ylamino)propyl]lindazol-4-yl-
carbonylamino] -2- (benzyloxycarbonylamino) -
propionic acid,

3-[{1-[3-(imidazol-2-ylamino)propyl]indazol-4-yl-
carbonylaminol}-2-(2,4,6-trimethylbenzene-

30 sulfonylamino)propionic acid,

3-[1-[3-(imidazol-2-ylamino)propyl]indazol-4-yl-
carbonylamino]-2- (benzenesulfonylamino) -
propionic acid,

3-[{1-({3-(imidazol-2-ylamino)propyl]lindazol-4-yl-

35 carbonylamino]-2-(2,6-dichlorobenzene-
sulfonylamino)propionic acid,
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3-[1-(3-(imidazol-2-yvliamino)propyl]indazol-4-yl-
carbonylamino}-2-(3,5-dimethylisoxazol-4-
yvlsulfonylamino)preopionic acid,

3-[1-({3-(imidazol-2-ylamino)propyllindazol-4-yl-
carbonylamino]-2-(2,6-dimethylbenzene-
sulfonylamino)propionic acid,

3-(1-{3-(imidazol-2-vlamino)propyllindazol-4-yl-
carbonylaminol-2-(2,6-dimethyl-4-phenyl-
benzenesulfonylamino)propionic acid,

($3}

10 3-[1-[3-(imidazol-2-ylamino)propyl]lindazol-4-y1-
carbonylamino] -2- (4-phenylbenzenesulfonyl-
amino) propionic acid,

3-[1-(3-(pyridin-2-ylamino)propyl]indazol-4-yl-
carbonylamino]-2- (benzyloxycarbonylamino) -

15 propionic acid,

3-[1-(3-(pyridin-2-ylamino)propyl]indazol-4-yl-
carbonylamino]-2-(2,4,6-trimethylbenzene-
sulfonylamino) propionic acid,

3-(1-(3-(pyridin-2-ylamino)propyl]indazol-4-yl-

20 carbonylamino] -2- (benzenesulfonylamino} -
propionic acid,

3-(1-[3-(pyridin-2-ylamino)propyllindazol-4-yl-
carbonylamino}-2-(2,6-dichlorobenzene-
sulfonylamino)propionic acid,

25 3-[1-[3-(pyridin-2-ylamino)propyl) indazol-4-yl-
carbonylamino]-2-(3,5-dimethylisoxazol-4-
ylsulfonylamino)propionic acid,

3-[1-(3-(pyridin-2-ylamino)propyl]indazol-4-yl-
carbonylamino]-2-(2, 6-dimethylbenzene-

30 sulfonylamino)propionic acid,

3-[1-[3-(pyridin-2-ylamino)propyl]indazol-4-yl-
carbonylamino)-2-(2,6-dimethyl-4-phenyl-
benzenesul fonylamino) propionic acid., and

3-{1-[3-(pyridin-2-ylamino)propyl]indazol-4-yl-

35 carbonylamino] -2- (4-phenylbenzenesulfonyl-
amino)propionic acid;
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and ester forms thereof, said ester being selected from
the group consisting of:

methyl,

ethyl,

isopropyl,

n-butyl,

w

isobutyl,
benzyl,

10 methylcarbonyloxymethyl,
ethylcarbonyloxymethyl,
tert-butylcarbonyloxymethyl,
cyclohexylcarbonyloxymethyl,
tert-butyloxycarbonyloxymethyl,

15 dimethylaminoethyl,
diethylaminoethyl,
morpholinoetiyl,
pvrrolidincethyl, and
trimethylammonioethyl.

20
6. A compound of Formula Ib:
Hf 1
4
N XS
/ X
N\ I —w-x-Y
x2
x®
R1
25 Ib

and pharmaceutically acceptable salt forms thereof,
wherein:

X1, X2, X3, and X4 are independently selected from

30 nitrogen or carbon provided that at least two of
X1, X2, X3 and X4 are carbon;
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Rl is selected from:

a N et
—-U(m—< -U(Nne)—-</ Al -U(NR")—< N *
8 )f ' B!_< J=K '
o NH
N\ \F
- / —unre—C | RN
uNRS—¢ | ( 5—-<? |
NHR?2 NHR?

5 A and B are independently -CHz-, -0O-, -N(R?)-, or -C(=0)-;

Al and B! are independently -CH;- or -N(R3)-;

D is -N(R?)-, -0-, -S-, -C(=0)- or -SOz-;
10
E-F is -C(R4)=C(R5)-, -N=C(R%)-, -C(R%)=N-, or
-C(R4) 2C(R3) 2-;
J, K, L and M are independently selected from: -C(R%)-,
15 -C(R5)- or -N-, provided that at least one of J, K,

L and M is not -N-;

R2 is selected from: H, C;-Ce alkyl., (C1-Cs
alkyl)carbonyl, (C1-Cs alkoxy)carbonyl; (C1-Cs
20 alkyl)aminocarbonyl, C3-Cg¢ alkenyl, C3-Cy
cycloalkyl, C4-Ci1 cycloalkylalkyl, aryl,
heteroaryl (C1-Ce¢ alkyl)carbonyl,
heteroarylcarbonyl, aryl C1-Ce alkyl, (C1-Ce
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alkyl)carbonyl, or arylcarbonyl, C1-Cs
alkylsulfonyl, arylsulfonyl, aryl(Cj-Cg
alkyl)sulfonyl, heteroarylsulfonyl,

heteroaryl (C;-Cg¢ alkyl)sulfonyl, aryloxycarbonyl,
or aryl(Ci1-Cg¢ alkoxy)carbonyl, wherein said aryl
groups are substituted with 0-2 substituents
selected from the group consisting of C1-C4 alkyl,
C1-C4 alkoxy, halo, CFi3, and nitro;

10 R? is selected from: H, Ci;-Cg alkyl, C3-Cn cycloalkyl,

C4-C11 cycloalkylalkyl, aryl, aryl(C1-Ce¢ alkyl)-, or
neteroaryl (C1-Cg alkyl)-;

R4 and R®> are independently selected from: H, C1-Cq4

15

20

25

30

35

alkoxy, NR2R3, halogen, NO;, CN, CF3, C1-Cg alkyl,
C3-Ce¢ alkenyl, C3-Cy7 cycloalkyl, C4-Ci1
cycloalkylalkyl, aryl, aryl(C1-Ce¢ alkyl)-, (C1-Cg¢
alkyl)carbonyl, (C1-Cgs alkoxy)carbonyl,
arylcarbonyl, or

alternatively, when substituents on adjacent atoms,
R4 and RS can be taken together with the carbon
atoms to which they are attached to form a 5-7
membered carbocyclic or 5-7 membered heterocyclic
aromatic or non-aromatic ring system, said
carbocyclic or heterocyclic ring being optionally
substituted with 0-2 groups selected from: C1-C4
alkyl, C1-C4 alkoxy, halo, cyano, amino, CFi3, or
NO3z;

1s selected from:

- (CH32) n-,

- (CH2) n{CR7=CR8) (CH2) -
-(CH3)n(C=C) (CH3) m-

- (CH2) tQ(CH2) -
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- {CH2) nO(CH2 ) -+

- (CH2) nN(R®) (CH2) ;-

- (CH2) nC (=0) (CH2) m~

- (CH2) n(C=0)N(R8®) (CHz) -

- (CH>) nN(R®) (C=0) (CHy) -, OF

- (CH2) nS(0) p(CH2) m— s

wherein one of the methylene groups is optionally
substituted with R7;

selected from: 1,2-cycloalkylene, 1,2-phenylene,
1,3-phenylene, 1,4-phenylene, 2,3-pyridinylene,
3,4-pyridinylene, Z2,4-pyridinylene, or 3,4-
pyridazinylene;

R® is selected from: H, C1-C4 alkyl, or benzyl;

R7 and R® are independently selected from: H, Ci-Cs

alkyl, C3-C7 cycloalkyl, C4-C11 cycloalkylalkyl,
aryl, aryl(Ci;-Ce¢ alkyl)-, or heteroaryl (Co-Cs
alk}’l) =

R9 is selected from: H, CO,R!7, C(=0)R17, CONR!7R20,

-S0,R17, -SO,NR17R20, C;-Ce alkyl substituted with
0-1 R15 or 0-1 R21, C3-Cg alkenyl substituted with
0-1 RIS or 0-1 R2l, C3-C7 cycloalkyl substituted
with 0-1 RS or 0-1 R2l, C4-Ci1; cycloalkylalkyl
substituted with 0-1 R!5 or 0-1 R2l, aryl
substituted with 0-1 R15 or 0-2 Rl or 0-1 R2l, or
aryl(C;-Cg alkyl)- substituted with 0-1 R® or 0-2
R1l or 0-1 R21;

R1l ig selected from H, halogen, CF3, CN, NOz, hydroxy,

NR2R3, C1-C4 alkyl substituted with 0-1 R21, C1-C4
alkoxy substituted with 0-1 R2l, aryl substituted
with 0-1 R2!, aryl(C;-Cs alkyl)- substituted with
0-1 R21, (Cy-C4 alkoxy)carbonyl substituted with 0-1
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R21, (C1-C4 alkylicarbonyl substituted with 0-1 R21,

C1-C4 alkylsulfonyl substituted with 0-1 R21, or
C1-C4 alkylaminosulfonyl substituted with 0-1 R21;

is selected from:
- (C(R12)3)4C(=0)N(RI3) -, or

-C(=0) -N(R13) - (C(R12) ) g-;

is -C(R12) (R14)-C(R12) (R15)-; or

alternatively, W and X can be taken together to be

R12

RrR13

—(CH2)C(=0)—N N—R'"
.|/

L

is selected from: H, halogen, Ci1-Cg¢ alkyl, C»-Cg
alkenyl, C-Cg alkynyl, C3-C7 cycloalkyl,

C4-C1o cycloalkylalkyl, (C1-C4 alkyl)carbonyl, aryl,
or aryl(Ci1-Ce alkyl)-;

is selected from: H, C1-Cs alkyl, C3-Cy
cycloalkylmethyl, or aryl(Ci1-Cg alkyl)-;

R4 is selected from:

H, C1-Cs alkylthio(C;-Ce alkyl)-, aryl(Ci-Cio
alkylthioalkyl)-, aryl(Cy-Ci0 alkoxyalkyl)-, C1-Cio
alkyl, C1-Ci10 alkoxyalkyl, C1-Cg¢ hydroxyalkyl,
C2-Cio alkenyl, C3-Cig alkynyl, C3-Cio cycloalkyl,
C3-C10 cycloalkylalkyl, aryl(C,-Cg¢ alkyl)-,
heteroaryl (C1-Cgs alkyl)-, aryl, heteroaryl, COR17,
C(=0)R17, or CONR!7R20, provided that any of the
above alkyl, cycloalkyl, aryl or heteroaryl groups
may be unsubstituted or substituted independently
with 0-1 R1® or 0-2 R11;
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R1S is selected from:
H, R1®, Cy-Ci0 alkyl, C;-Cyo alkoxyalkyl,
C1-Cy0 alkylaminoalkyl, C;-Cio dialkylaminocalkyl,
(C1-C19 alkyl)cark-nyl, aryl(Cp-Ces alkyl)carbonyl,
C1-Ci0 alkenyl, Ci1-Cyo alkymnyl ,C3-Cyo cycloalkyl,
C3-Ci0 cycloalkylalkyl, aryl(C;-Cg alkyl)-,
heteroaryl (C1-Cg alkyl)-, aryl, heterocaryl, CO3Rl7,
C(=0)R17, CONR!7R20, SO,R!7, or SO,NRI7R20, provided
10 that any of the above alkyl, cycloalkyl, aryl or
hetercaryl groups may be unsubstituted or
substituted independently with 0-2 R11;

w

Y is selected from:
15 -COR19, -S03H, -PO3H, tetrazolyl, -CONHNHSC,CFj3,
-CONHSO,R17, -CONHSO,;NHR!7, -NHCOCF3,
-NHCONHSO,R17, -NHSO2R!7, -OPO3H;, -OSOsH,
-PO3H;, -SO3H, -SO;NHCOR!7, -SO;NHCO,R17,

N ~N
Y
Dy L) 4
\ \
o, H

\
or HO o .

I

20 .
R16 is selected from:
-N(R20) -C(=0) -0-R17,
-N(R20) -C (=0) -R17,
25 -N(R20) -C (=0) -NH-R17,
-N(R20)S0,-R17, or
-N(R20) S0,-NR20R17;

R17 is selected from:

30 C1-C10 alkyl, C3-C1; cycloalkyl, aryl(Ci1-Ce alkyl) -,
(C1-Ce alkyl)aryl, heteroaryl(Ci-Ce¢ alkyl)-. (C1-Cs
alkyl)heteroaryl, biaryl(Ci-Ce alkyl)-, heterocaryl,
or aryl, wherein said aryl or hetercaryl groups are
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opticnally substituted with 0-3 substituents
selected from the group consisting of: C1-Cy4 alkyl,
C1-Cq4 alkoxy, aryl, hetercaryl, halo,cyano, amino,
CF3, and NO»;

(D)}

R13 is selected from:
H,
-C(=0)-0-r17,
-C(=0) -R17,
10 -C(=0)-NH-R17,
-530,-R17, or
-SOQ-NR20R17;

R1% is selected from hydroxy, C1-Ciq alkyloxy,

15 C3-C11 cycloalkyloxy, aryloxy, aryl(Ci-Ce¢ alkoxy) -,
C3-Cy10 alkylcarbonyloxyalkyloxy, C3-Cig
alkoxycarbonyloxyalkyloxy,

Cy-C1p alkoxycarbonylalkyloxy.
Cs-C10 cycloalkylcarbonyloxyalkyloxy,

20 Cs5-C1p cycloalkoxycarbonyloxyalkyloxy,
Cs-C10 cycloalkoxycarbonylalkyloxy.
C7-Cy11 aryloxycarbonylalkyloxy,

Cg-C1z aryloxycarbonyloxyalkyloxy,
Cg-Cq12 arylcarbonyloxyalkyloxy,

25 Cs-C109 alkoxyalkylcarbonyloxyalkyloxy,

Cs5-Cy10 (5-alkyl-1l,3-dioxa-cyclopenten-2-one-
yl)methyloxy, Ci19-C14 (5-aryl-1,3-dioxa-cyclopenten-
2-one-yl)methyloxy., or (R!l) (R12)N-(C1-Cyio alkoxy)-;

30 R20 is selected from: H, C;-Cg alkyl, C3-Cy cycloalkyl,
C4-C11 cycloalkylalkyl, aryl, aryl(C;-Cg alkyl)-, or
heterocaryl (C1-Cs alkyl)-;

R2l is selected from COOH or NRS;;

35
m 1s 0-4;
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n is 0-4;

r is 0-4;

o) is 0-2;

q is 0-2; and
S Y is 0-2;

with the following provisos:
(1) &, n, m and g are chosen such that the number
of atoms connecting R! and Y is in the range of
10 10-14; and
(2) n and m are chosen such that the value of n
plus m is greater than one unlesg T 13

Lo~y RSP

- W SR
A VAR M- o.

15
7. A compound of Claim 6 of Formula Ib:
1"
VA
/ \#*3
N | R
\\ 4;x2
x1
R‘!
1b
20
and pharmaceutically acceptable salt forms thereof,
wherein:
X1, X2, X3, and X4 are independently selected from
25 nitrogen or carbon provided that at least two of

X1, X2, X3 and X% are carbon;
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R! is selected from:

5 A and B are independently -CH;-, -0O-, -N(R2)-, or -C(=0)-;
Al and B! are independently -CHz- or -N(R3)-;

D is -N(R%)-, -0-, -S8-, -C(=0)- or -SO3-;
10
E-F is -C(R4)=C(R5)-, -N=C(R4)-, -C(R%)=N-, or
-C(R4)2C(R3) 2-;

J, K, L and M are independently selected from -C(R%)-,
15 -C(R%)- or -N-, provided that at least one of J, K,
L and M is not -N-;

RZ2 is selected from: H, C1-Cg alkyl, (C1-Ce

alkyl)carbonyl, (C1-Cs alkoxy)carbonyl, C1-Csg

20 alkylaminocarbonyl, C3-Cs alkenyl, C3-Cy; cycloalkyl,
C4-Cy1 cycloalkylalkyl, aryl, heteroaryl (Ci-Cs
alkyl)carbonyl, hetercarylcarbonyl, aryl(C;i-Ce
alkyl)-, (C1-Ce alkyl)carbonyl, arylcarbonyl,
alkylsulfonyl, arylsulfonyl, aryl(Cq1-Cs

25 alkyl)sulfonyl, heteroarylsulfonyl,
heteroaryl (C;-Cg¢ alkyl)sulfonyl, aryloxycarbonyl,
aryl(C1-Cg alkoxy)carbonyl, wherein said aryl

groups are substituted with 0-2 substituents
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selected from the group consisting of C1-Cq alkyl,
C1-C4 alkoxy. halc, CF3, and nitro;

R3 is selected from: H, C1-Cs alkyl, C3-C7 cycloalkyl,

o

C4-Ci1 cycloalkylalkyl, aryl, aryl(Ci1-Cs alkyl)-, or
heteroaryl (C1-Cs alkyl)-;

R4 and RS are independently selected from: H, C;-C4

19

15

20

alkoxy, NR2R?, halogen, NOs, CN, CF3, C1-Cs alkyl,
C3-C¢ alkenyl, C3-C7 cycloalkyl, C4-C13
cycloalkylalkyl, aryl, aryl(C1-Cg¢ alkyl)~, C2-Cy
alkylcarbonyl, arylcarbonyl or

alternatively, when substituents on adjacent atoms,
R4 and RS can be taken together with the carbon
atoms to which they are attached to form a 5-7
membered carbocyclic or 5-7 membered heterocyclic
aromatic or non-aromatic ring system, said
carbocyclic or heterocyclic ring being optionally
substituted with 0-2 groups selected from: C;1-C4
alkyl, C1-C4 alkoxy, halo, cyano, amino, CF3, or
NO3;

U is selected from:

25

30

- (CH2)n-,
-(CHz)n(CR7=CR8)(CH2)m—
- (CH2) t;Q (CH?.) mT

- (CH2) nO(CH2) m-,

- (CH2) pN(R®) (CH2) -,

- (CH2) nC(=0) (CH2)m-, ©OF

- (CH2) nS(O) p (CH2) =

wherein one of the methylene groups is optionally
substituted with R7;
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Q is selected frcm 1,2-ghenviene, 1, Z-phenylere, 2,3-
cyridinylene, 3,4-vyvridinylesne, ar 2,4-
cyridinyiene;

> R® is selected from: H, C1-C4 alkyl, or benzyl;

R7 and R® are independently selected from: H, C1-Cs
alkyl, C3-C-; cycloalkyl, C4-Cyy cycloalkylalkyl,
aryl, aryl(C1-Ce alkyl)-, or heteroaryl (Co-Cs

10 alkyl)-;

R? is selected from: H, CO;R17, C(=0)R17, CONR!7R20,

-SO;R17, -SC,NR17R20, Cy-Cg alkyl substituted with
0-1 R15 or 0-1 R21, C3-Cg alkenyl substituted with

15 0-1 R15 or 0-1 R21, C3-C7 cycloalkyl substituted
with 0-1 R15 or 0-1 R2l, C4-Cy; cycloalkylalkyl
substituted with 0-1 R15 or 0-1 R2?1, aryl
substituted with 0-1 R!3 or 0-2 R!! or 0-1 R?l, or
aryl(C1-Cg¢ alkyl)- substituted with 0-1 R or 0-2

20 Rl or 0-1 R2};

R1l is selected from: H, halogen, CF3, CN, NO», hydroxy,
NR2R3, C;-C4 alkyl substituted with 0-1 R2l, C;-C4
alkoxy substituted with 0-1 R2l, aryl substituted

25 with 0-1 R2l, aryl(Cy,-Cg alkyl)- substituted with
0-1 R21, (C1-C4 alkoxy)carbonyl substituted with 0-1
R21, (C1-C4 alkyl)carbonyl substituted with 0-1 R21,
C1-C4 alkylsulfonyl substituted with 0-1 R2l, or
C1-C4 alkylaminosulfonyl substituted with 0-1 R21;
30
W is -C(=0)-N(R13)-(C(R2)3)q~;

X is -C(R12) (R14)-C(R12) (R1%)-;

35 alternatively, W and X can be taken together to be
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wm
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i—(CH 2)C(=0)—N N—R'®
|~/

S
212 is H or C1-Ce alkyl;

R13 is selected from: H, C1-Cs alkyl,
C3-C7 cycloalkylmethyl, or aryl(C1-Ce alkyl)-:

R4 is selected from:
H, C1-Cs alkylthioalkyl, aryl(Ci-Cio
alkylthioalkyl)-, aryl(C;-Cyp alkoxyalkyl)-, C1-Cyo
alkyl, Ci1-Cio alkoxyalkyl, C;-Cs hydroxyalkyl,
C»-Cio alkenyl, C2-Cio alkynyl, C3-Cio cycloalkyl,
C3-Cy1p cycloalkylalkyl, aryl(C1-Ce alkyl}-,
heterocaryl (C1-Cs alk?l)-, aryl, heterocaryl, COzR17,
C(=0)R17, or CONR!7R20, provided that any of the
above alkyl, cycloalkyl, aryl or heteroaryl groups
may be unsubstituted or substituted independently
with 0-1 R16 or 0-2 R!l;

R15 is selected from:
H, R16, C1-Cyi0 alkyl, C1-Cyo alkoxyalkyl,
C1-Ci1o alkylaminoalkyl., C1-Cio dialkylaminoalkyl,
C1-C10 alkylcarbonyl, aryl(Co-Cs alkyl)carbonyl,
C,-C1o alkenyl, C2-Cig alkynyl ,C3-Cio cycloalkyl,
C3-Cy1o cycloalkylalkyl, aryl(C;-Ce alkyl)-,
heteroaryl (C1-C¢ alkyl)-, aryl, heteroaryl, CO,R17,
C(=0)R17, CONR17R20, SO;Rl17, or SO;NR17R20, provided
that any of the above alkyl, cycloalkyl, aryl or
heteroaryl groups may be unsubstituted or
substituted independently with 0-2 R1l;

Y is selected from:
-COR19, -SO3H,
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-N N
N7 N
//l~ N //ﬂ\.E»—CFa
N N

Rl is selected from:
N(R20)-C(=0) -0-R17,
N(R20)-C(=0) -R17,
N(R29) -C(=0) -NH-R17,
N(R29)50,-R17, or
N(R20) SO5-NR2OR17;
10
R17 is selected from:
C1-Ci0 alkyl, C3-Cq1 cycloalkyl, aryl(C1-Ce alkyl)-,
(C1-C6 alkyl)aryl, heterocaryl(Ci-Cg alkyl)-, (Ci-Cs
alkyl)heteroaryl, biaryl(C;-Ce¢ alkyl)-, heteroaryl,
15 or aryl, wherein said aryl or heteroaryl groups are
optionally substituted with 0-3 substituents
selected from the group consisting of: C;-C4 alkyl,
C1-C4 alkoxy. aryl, heterocaryl, halo,cyano, amino,
CF3, and NOj;
20
R18 is selected from:
H,
-C(=0)-0-R17,
-C(=0)-R17,
25 -C(=0)-NH-R17,
-S03-R17, or
-SOz-NR2°R17;

R19 is selected from hydroxy, Ci1-Cip alkyloxy,
30 C3-Cq1 cycloalkyloxy, Cg-Ci1o aryloxy,
C7-C31 aralkyloxy, C3-Cio alkylcarbonyloxyalkyloxy.
C3-Cy10 alkoxycarbonyloxyalkyloxy,
C5-C10 alkoxycarbonylalkyloxy.
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cycloalkylcarbonyloxyalkyloxy,
cycloalkoxycarbonyloxyalkyloxy,
cycloalkoxycarbonylalkyloxy,
aryloxycarbonylalkyloxy,
aryloxycarbonyloxyalkyloxy,
arylcarbonyloxyalkyloxy,
alkoxyalkylcarbonyloxyalkyloxy,
(5-alkyl-1,3-dioxa-cyclopenten-2-one-

yl)methyloxy, Ci10-C14 (5-aryl-1,3-dioxa-cyclopenten-
2-one-yl)methyloxy, or (R!1l)(R12)N-(C1-C1p alkoxy)-:

R20 gselected from: H, C1-Cg alkyl., C3-C7 cycloalkyl, Cy-
Ci1 cycloalkylalkyl, aryl(Ci-Ce alkyl)-, or
heteroaryl (C1-Ce¢ alkyl)-;

R2l is sele

cted from COOH or NRé;;

is 0-4;
is 0-4;
iz 0-4;

0-2;

is 0-2; and
is 0-2.

R Q T a3 3
’_l
0

8. A
II1d:

ﬂr

,” N VL\x/Y

\\ | or
Xy

R1

IIc

compound of Claim 6 of the Formula IIc or
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and pharmaceutically acceptable salt forms thereof,
wherein:

X1 and X3 are independently selected from nitrogen or

wn

carbon;

Rl is selected from:
R4

N N N
—unre—(¢ ] ~UNR&—( 3 —unRe—{¢ I

R5

N== N
_UNRLO ’ -UNRS—(/:] TUNRE-(E{D |

N Ny N Na
_UNRS——<SU | —UNR%HU ‘
NH;
= N N
“UNRL—<\N /> , —UNRL-(SD —U—q '

NHp NH;
NH
Ne== N 2 N
—_ \ / y ey —&/N}“ or -y —<\N / ,
10 wherein the above heterocycles are optionally

substituted with 0-2 substituents selected from the
group consisting of: NH,, halogen, NO;, CN, CF3, C;-
C4 alkoxy, C1-Ce alkyl, and C3-C7 cycloalkyl;

15 U is -(CH2)n-, -{CH;}¢Q{CHyin- or -C(=0) (CH2)p-1-. wherein

one of the methylene groups is optionally
substituted with R7;
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Q is selected from L,2-phenvliene, 1,3-phenyliene, 2,3-

cyridinvlens, 3,4-vvyidinylene, or 2,4-

~

prridinyisne;

S RS is selected from: H, C1-C4 alkyl, or benzyl;

R7 is selected from: Ci-Cg alkyl, C3-C7 cycloalkyl, C4-
Ci11 cycloalkylalkyl, aryl, aryl(Ci-Ce¢ alkyl),
hetercaryl, or heteroaryl(C1-Cg alkyl);
10
R? is selected from: H, -SO3R!7, -SO,NR17R20, C;-Cg alkyl
substituted with 0-1 RS or 0-1 R2l, C3-Cy
cycloalkyl substituted with 0-1 R!% or 0-1 R21,
C4-C11 cycloalkylalkyl substituted with 0-1 RS or
15 0-1 R2!, aryl substituted with 0-1 Rl or 0-2 Rl or
0-1 R21, or aryl(C1-Ce alkyl)- substituted with 0-1
RS or 0-2 R!! or 0-1 R41;

R1l is selected from: H, halogen, CFi3, CN, NOz, hydroxy,

20 NR2R3, C1-C4 alkyl substituted with 0-1 R31, C1-C4
alkoxy substituted with 0-1 R2l, aryl substituted
with 0-1 R2!, aryl(Ci;-Cg alkyl)- substituted with
0-1 R21, (C;-C4 alkoxy)carbonyl substituted with 0-1
R21, (C1-C4 alkyl)carbonyl substituted with 0-1 R21,

25 C1-C4 alkylsulfonyl substituted with 0-1 R21l, or
C1-C4 alkylaminosulfonyl substituted with 0-1 R2%;

W is -C(=0)-N(R13)-;
30 X is -CH(R!4)-CH(R1%)-;

R13 is H or CHjs,

R4 is selected from:

35 H, C1-C1p alkyl, aryl, or heteroaryl, wherein said
aryl or heteroaryl groups are optionally
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substituted wicth 0-3 substituents selected from the
group consisting c¢f: C;-Cy4 alkyl, Cy-C4 alkoxy,
aryl, halo, cyano, amino, CF3, and NO3;

15 is 4 or RIS,

Y is -COR19;

R1® is selected from:

-NH (R29) -C (=0) -0-R17,
-N(R20 C(=0) R17
-N(RZ20 C(= NH-R17,

(R20) -

(R20) -
-N(R20) 505~ R17, or
-N(R20)S0,-N(R20)R17;

R17 is selected from:

C1-C10 alkyl, C3-Cy;; cycloalkyl, aryl(Cy1-Cg¢ alkyl)-,
(C1-Cg alkyl)aryl, heterocaryl(Ci-Cg¢ alkyl)-, (C;-Csg
alkyl)heterocaryl, biaryl(C;-Ce alkyl)-, heterocaryl,
or aryl, wherein said aryl or heteroaryl groups are
optionally substituted with 0-3 substituents
selected from the group consisting of: C1-C4 alkyl,
C1-C4 alkoxy, aryl, heteroaryl, halo, cyano, amino,
CFi3, and NOj3;

R1% is selected from:

hydroxy, Ci1-Ci1o alkoxy.
methylcarbonyloxymethoxy-,
ethylcarbonyloxymethoxy-,
t-butylcarbonyloxymethoxy-,
cyclohexylcarbonyloxymethoxy-,
1- (methylcarbonyloxy)ethoxy-,

- (ethylcarbonyloxy)ethoxy-,

- (t-butylcarbonyloxy)ethoxy-,
1- (cyclohexylcarbonyloxy)ethoxy-,
i-propyloxycarbonyloxymethoxy-,
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t-butyloxycarbonyloxymethoxy -,

1- (i-propyloxycarbonyloxy)ethoxy-,
1- (cyclohexyloxycarbonyloxy)ethoxy-,
1-(t-butyloxycarbonyloxy)ethoxy-,

W

dimethylaminoethoxy-,

diethylaminoethoxy-,

(5-methyl-1,3-dioxacyclopenten-2-on-4-yl)methoxy-,

(5-(t-butyl)-1,3-dioxacyclopenten-2-on-4-
vl)methoxy-,

10 (1,3-dioxa-5-phenyl-cyclopenten-2-on-4-yl)methoxy-,

or

1-(2-(2-methoxypropyl)carbonyloxy)ethoxy-;

R20 is H or CHj;

15
R21 is selected from COOH or NR®;; and
he is 0 cr %
n is 1-4; and
20 T s 0 oor L
9. A compound of Claim 6 of the Formula IIc or
IId:
25
o “r’x\v
N
/ X3
A J
R! X
IIc IId

and pharmaceutically acceptable salt forms thereof,
30 wherein:
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X1 and X3 are independently selected from nitrogen or
carbon, provided that at least one of X1 and X3 is
carbon;

(Wh)

Rl 15 selected from:
R4

)

N N N
—unre—¢ ] . —UNRE—( } ~unre—( I
N HN ’ N7 Nps
Ne= N NH,
— =

\ 7.

N
et I =41
N N N
NH2
NH;
Nas N N NH2
D T

wherein the above heterocycles are optionally
substituted with 0-2 substituents selected from the

10 group consisting of: NH,, halogen, NO;, CN, CF3, Ci-
Cq4 alkoxy., C1-Ces alkyl, and C3-C7 cycloalkyl:

U is -(CHa)p-, -{CHz)QI{CHzim~ or -C(=0) (CH3)p-1-, wherein
one of the methylene groups is optionally
15 substituted with R7;
Q is selected from 1,Z-phenylene, 1,3-phenylene, Z,3-

pyridinylene, 3,4-pvridinylene, or 2,4-
pyvridinyiene;
20
R® is selected from: H, C1-Cs4 alkyl, or benzyl;
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R7 is selected from: C1-Cs alkyl, C3-C; cycloalkyl, Cy4-

Ci1 cycloalkylalkyl, aryl, aryl(C1-Cs alkyl),
heteroaryl, cr heterocaryl (C1-Ce alkyl);

29 is selected from: H, -30,R!7, -SO,NR17R2C, C1-Cg alkyl

substituted with 0-1 RIS or 0-1 R21, C3-Cj
cycloalkyl substituted with 0-1 R15 or 0-1 R21,
C4-C11 cycloalkylalkyl substituted with 0-1 RIS or
0-1 R2!, aryl substituted with 0-1 R15 or 0-2 R!1l cor
0-1 R2l, or aryl(Ci-Cs alkyl)- substituted with 0-1
R15 or 0-2 R!l or 0-1 R21;

R1l is selected from H, halogen, CF3, CN, NO;, hydroxy,

NR2R3, C;-C4 alkyl substituted with 0-1 R2l, (C1-C4
alkoxy substituted with 0-1 R2l, aryl substituted
with 0-1 R2l, aryl(Ci;-Ce alkyl)- substituted with
0-1 R21, (C;1-C4 alkoxy)carbonyl substituted with 0-1
R21, (C;-C4 alkyl)carbonyl substituted with 0-1 R21,
C1-C4 alkylsulfonyl substituted with 0-1 R2l, or
C1-C4 alkylaminosulfonyl substituted with 0-1 R2L;w
is -C(=0)-N(R13)-;

W is -C(=0)-N{(R13)-;
X is -CH(R14)-CH(R3)-;
R13 is H or CHs;

R4 is selected from:

H, C1-C10 alkyl, aryl, or heterocaryl, wherein said
aryl or heteroaryl groups are optionally
substituted with 0-3 substituents selected from the
group consisting of: C1-Cq4 alkyl, C1-C4 alkoxy,
aryl, halo, cyano, amino, CF3, and NOy;

R1S is H or RI1S;
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Y is -COR19;

R1® is selected from:

10
Rl17 is selected from:

C1-Ci0 alkyl, C3-Ci11 cycloalkyl, aryl(Ci-Cg alkyl)-,
(C1-Ce alkyl)aryl, heteroaryl(C;-Cgs alkyl)-,
(C1-Ce alkyl)heterocaryl, biaryl(C;-Cg alkyl)-,

15 heteroaryl, or aryl, wherein said aryl or
heteroaryl groups are optionally substituted with
0-3 substituents selected from the group consisting
of: C1-Cq4 alkyl, C1-C4 alkoxy. aryl, heterocaryl,
halo, cyano, amino, CF3, and NOj;

20
R19 is selected from:
hydroxy, C1-Cy1o alkoxy,
methylcarbonyloxymethoxy-,
ethylcarbonyloxymethoxy-,
25 t-butylcarbonyloxymethoxy-,

cyclohexylcarbonyloxymethoxy-,
1- (methylcarbonyloxy)ethoxy-,
1- (ethylcarbonyloxy)ethoxy-,
1-(t-butylcarbonyloxy)ethoxy-,

30 1- (cyclohexylcarbonyloxy)ethoxy-,
I-propyloxycarbonyloxymethoxy-,
t-butyloxycarbonyloxymethoxy-,

1- (i-propyloxycarbonyloxy)ethoxy-,
1- (cyclohexyloxycarbonyloxy)ethoxy-

35 1- (t-butyloxycarbonyloxy)ethoxy-,

dimethylamincethoxy-,

-~
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diethylaminoethoxy-,

(5-methyl-1,3-dioxacyclopenten-2-on-4-vl)methoxy-,

(5-(t-butyl)-1,3-dioxacyclcpenten-2-on-4-
yl)methoxy-,

(1,3-dioxa-5-phenyl-cyclopenten-2-on-4-yl)methoxy-,
or

1-(2-({2-methoxypropyl)carbonyloxy)ethoxy-;

R?0 is H or CHs;

R21 is selected from COOH or NR®;; and

10. A compound of Claim 6 of Formula Ib and
enantiomeric or diasteriomeric forms thereof, and
mixtures of enantiomeric or diasteriomeric forms
thereof, and pharmaceutically acceptable salt forms
thereof, selected from the group consisting of:

3-(3-[3-(imidazolin-2-ylamino)propyl]lindazol-6-
ylcarbonylamino]—z-(benzyloxycarbonylamino)—
propionic acid,
3-[1-methyl-3-(3-(imidazolin-2-ylamino)propyl]-
indazol-6-ylcarbonylamino}-2-(2,4,6-trimethyl-
benzenesulfonylamino)propionic acid,
3-[3-[3-(imidazolin-2-ylamino)propyl]indazol-6-
ylcarbonylamino]—2-(benzenesulfonylamino)
propionic acid,
3—[l-methyl—3—[3—(imidazolin—Z-ylamino)propyl]—
indazol-6-ylcarbonylamino] -2- (2, 6-dichloro-
benzenesulfonylamino)propionic acid,
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3-[3-[3-(imidazolin-2-ylamino)propyl]indazol-5-
vlcarbenylaminoj-2-(3,5-dimethylisoxazol-4-
yvlsulfonylamino) propionic acid,

3-[1-methyl-3-[3-(imidazolin-2-ylamino)propyl] -

5 indazol-6-ylcarbonylamino]-2-(2, 6-dimethyl-

benzenesulfonylamino) propionic acid,
3-[3-[3-(imidazolin-2-ylamino)propyl]indazol-6-

ylcarbonylamino]-2-(2,6-dimethyl-4-phenyl-

benzenesulfonylamino) propionic acid,

10 3-[l-methyl-3-(3-(imidazolin-2-ylamino)propyl] -
indazol-6-ylcarbonylamino)] -2- (4-phenylbenzene-
sulfonylamino)propionic acid,

3-{3-[3-(tetrahydropyrimid-2-ylamino)propyl]-
indazol-6-ylcarbonylamino]-2- (benzyloxy-

15 carbonylamino)propionic acid,

3-{l-methyl-3-[3-(tetrahydropyrimid-2-ylamino)-
propyl]indazol-é6-ylcarbonylamino)-2-(2,4,6-
trimethylbenzenesulfonylamino)propionic acid,

3-[3-(3-(tetrahydropyrimid-2-ylamino)propyl]-

20 indazol-6-ylcarbonylamino]-2- (benzenesulfonyl-
amino) propionic acid,

3-[1l-methyl-3-{3-(tetrahydropyrimid-2-ylamino) -
propyll)indazol-6-ylcarbonylamino]-2-(2,6-
dichlorobenzenesulfonylamino)propionic acid,

25 3-[3-[3-(tetrahydropyrimid-2-ylamino) propyl] -
indazol-6-ylcarbonylamino}-2-(3,5-dimethyl-
isoxazol-4-ylsulfonylamino)propionic acid,

3-[1-methyl-3-([3- (tetrahydropyrimid-2-ylamino) -
propyllindazol-6-ylcarbonylamino]-2-(2,6-

30 dimethylbenzenesulfonylamino)propionic acid,

3-(3-[3-(tetrahydropyrimid-2-ylamino)propyll]-
indazol-6-ylcarbonylamino]-2-(2,6-dimethyl-4-
phenylbenzenesul fonylamino)propionic acid,

3-(l-methyl-3-{3- (tetrahydropyrimid-2-ylamino) -

35 propyl]-indazol-6-ylcarbonylamino]-2-(4-
phenylbenzenesulfonylamino)propionic acid,
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3-(3-[3-(imidazol-2-vlamino)propyl]indazol-6-yl-
carbonylamino] -2- (benzyloxycarbonylamino) -
propionic acid,

3~-{l-methyl-3-{3-(imidazol-2-ylamino)propyl]-
indazol-6-ylcarbonylamino}-2-(2,4,6-trimethyl-

w

benzenesulfonylamino)propionic acid,

3-[3-(3-(imidazol-2-ylamino)propyl]indazol-6-yl-
carbonylamino] -2- (benzenesul fonylamino) -
propionic acid,

10 3-[(l-methyl-3-{3-(imidazol-2-ylamino)propyl]-
indazol-6-ylcarbonylamino]-2-(2,6-dichloro-
benzenesulfonylamino)propionic acid,

3-(3-({3-(imidazol-2-ylamino) propyl}indazol-6-yl-
carbonylamino}-2-(3,5-dimethylisoxazol-4-

15 vlsulfonylamino)propionic acid,

3-{l-methyl-3-[3-(imidazol-2-ylamino)propyl}-
indazol-6-ylcarbonylamino)-2-(2,6-dimethyl-
benzenesulfonylamino)propionic acid,

3-{3-[3-(imidazol-2-ylamino)propyl]indazol-6-yl-

20 carbonylaminol-2-(2, 6-dimethyl-4-phenyl-
penzenesulfonylamino)propionic acid,

3-[l-methyl-3-(3-(imidazol-2-ylamino)propyl]-
indazol-6-ylcarbonylamino] -2- (4-phenylbenzene-
sulfonylamino)propionic acid,

25 3-[3-(3-(pyridin-2-ylamino)propyl]lindazol-6-yl-
carbonylamino]-2- (benzyloxycarbonylamino) -
propionic acid,

3-[l-methyl-3—[3-(pyridin—2-ylamino)propyl]indazol—
6-ylcarbonylamino]-2-(2,4,6—trimethylbenzene-

30 sulfonylamino)propionic acid,

3-[3-(3- (pyridin-2-ylamino)propyl]indazol-6-yl-
carbonylamino]-2- (benzenesulfonylamino) -
propionic acid,

3—[l—methy1-3-[3-(pyridin-z—ylamino)propyl]indazol-

35 6-ylcarbonylamino}-2-(2,6-dichlorobenzene-
sulfonylamino) propionic acid,
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3-(3-(3-(pyridin-2-vlamino)propyl]indazol-6-y1-
carbenylamino}-2-(3,5-dimethylisoxazol-4-
ylsulfonylamino)propionic acid,

3-[1l-methyl-3-([3-(pyridin-2-ylamino)propyl)indazol-
6-ylcarbonylamino]-2-(2, 6-dimethylbenzene-
sulfonylamino)propionic acid,

wn

3—[3-[3—(pyridin-2-ylamino)propyl]indazol-6-yl—
carbonylamino]-2-(2,6-dimethyl-4-phenyl-
benzenesulfonylamino)propionic acid,

19 3-[1l-methyl-3-([3-(pyridin-2-ylamino)propyl]}indazol-
6-ylcarbonylamino]-2- (4-phenylbenzenesul fonyl-
amino)propionic acid,

3-(3-({3-(imidazolin-2-ylamino)propyl]indazol-7-
ylcarbonylamino] -2~ (benzyloxycarbonylamino) -

15 propionic acid,

3-[l-methyl-3-[3-(imidazolin-2-ylamino)propyl]-
indazol-7-ylcarbonylamino]-2-(2,4,6-~
trimethylbenzenesulfonylamino)propionic acid,

3-[3-{3-(imidazolin-2-ylamino)propyl]indazol-7-

20 vlicarbonylamino]-2- (benzenesulfonylamino)
propionic acid,

3-[l-methyl-3-(3-(imidazolin-2-ylamino)propyl]-
indazol-7-ylcarbonylamino]-2-(2,6-dichloro-
benzenesulfonylamino)propionic acid,

25 3-(3-[3-(imidazolin-2-ylamino)propyl]indazol-7-
yvlcarbonylamino]-2-(3,5-dimethylisoxazol-4-
ylsulfonylamino)propionic acid,

3-(l-methyl-3-[3-(imidazolin-2-ylamino)propyl]-
indazol-7-ylcarbonylamino]-2-(2,6-dimethyl-

30 benzenesulfonylamino)propionic acid,

3-[3-[3-(imidazolin-2-ylamino)propyl]indazol-7-
ylcarbonylamino]-2-(2, 6-dimethyl-4-phenyl-
benzenesul fonylamino)propionic acid,

3-{1l-methyl-3-(3-(imidazolin-2-ylamino)propyl]-

35 indazol-7-ylcarbonylamino] -2~ (4-phenylbenzene-
sulfonylamino)propionic acid,
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3-(3-(3-(tetrahydropyrimid-2-ylamino)propyli-
indazol-7-ylcarbonylamino)-2- (benzyloxy-
carbonylamino) propionic acid,
3-{1-methyl-3-[3-(tetrahydropyrimid-2-ylamino) -
propyllindazol-7-ylcarbonylamino]-2-(2,4,6-
trimethylbenzenesulfonylamino)propionic acid,
3-{3-[3-(tetrahydropyrimid-2-ylamino)propyl]-
indazol-7-ylcarbonylamino] -2- (benzenesul fonyl-
amino)propionic acid,
3-[1-methyl-3-(3-(tetrahydropyrimid-2-ylamino) -
propyllindazol-7-ylcarbonylamino}-2-(2,6-
dichlorobenzenesulfonylamino) prepionic acid,
3-[3-[3- (tetrahydropyrimid-2-ylamino)propyl]-
indazol-7-ylcarbonylamino] -2-(3,5-dimethyl-
isoxazol-4-ylsulfonylamino)propionic acid,
3-[1l-methyl-3-[3-(tetrahydropyrimid-2-ylamino) -
propyllindazol-7-ylcarbonylaminol-2-(2,6-
dimethylbenzenesulfonylamino)propionic acid,
3-[3-[3-(tetrahydropyrimid-2-ylamino)propyl]-
indazol-7-ylcarbonylamino}-2-(2,6-dimethyl-4-
phenylbenzenesulfonylamino)propionic acid,
3—[l—methyl—3-[3-(tetrahydropyrimid—Z—ylamino)-
propyl]indazol-7-ylcarbonylamino]-2-(4-
phenylbenzenesulfonylamino) propionic acid,
3-(3-[3-(imidazol-2-ylamino)propyl]indazol-7-yl-
carbonylamino]-2- (benzyloxycarbonylamino) -
propionic acid,
3-(l-methyl-3-(3-(imidazol-2-ylamino)propyl]-
indazol~7—ylcarbonylamino]—2-(2,4,6—trimethyl-
benzenesulfonylamino) propionic acid,
3-[3-[3-(imidazol—z—ylamino)propyl]indazol—7-yl—
carbonylamino]-2- (benzenesulfonylamino) -
propionic acid,
3-[1l-methyl-3-[3-(imidazol-2-ylamino)propyl]-
indazol-7-ylcarbonylamino}-2-(2,6-dichloro-
benzenesul fonylamino) propionic acid,
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3-(3-(3-(imdazol-2-ylamino)propyl}indazol-7-yi-
carbenylamino]-2-{3,5-dimethylisoxazol-4-
ylsulfonylamino)propionic acid,

3-{l-methyl-3-(3-(imidazol-2-ylamino)propyl]-

5 indazol-7-ylcarbonylamino]-2-(2, 6-dimethyl-

benzenesulfonylamino)propionic acid,
3-13-[3-(imidazol-2-ylamino)propyl]indazol-7-y1-

carbonylamino]-2-(2, 6-dimethyl-4-phenyl-

benzenesulfonylamino)propionic acid,

19 3-{l-methyl-3-(3-(imidazol-2-ylamino)propyl]-
indazol-7-ylcarbonylamino}-2-(4-phenylbenzene-
sulfonylamino)propionic acid,

3-{3-[3-(pyridin-2-ylamino)propyl]lindazol-7-yl-
carbonylamino] -2- (benzyloxycarbonylamino) -

15 propionic acid,

3-[1-methyl-3-(3-(pyridin-2-ylamino)propyl]indazol-
7-ylcarbonylamino]-2-(2,4,6-trimethylbenzene-
sulfonylamino)propionic acid,

3-[3-[3-(pyridin-2-ylamino)propyllindazol-7-y1-

20 carbonylamino]-2- (benzenesulfonylamino) -
propionic acid,

3-[1-methyl-3-[3-(pyridin-2-ylamino)propyl]indazol-
7-ylcarbonylamino}-2- (2, 6-dichlorobenzene-
sulfonylamino)propionic acid,

25 3-(3-{3-(pyridin-2-ylamino)propyl]indazol-7-yl-
carbonylamino}-2-(3,5-dimethylisoxazol-4-
ylsulfonylamino)propionic acid,

3-{l-methyl-3-(3-(pyridin-2-ylamino)propyl]indazol-
7-ylcarbonylamino}-2-(2, 6-dimethylbenzene-

30 sulfonylamino)propionic acid,

3-[3-{3-(pyridin-2-ylamino)propyl]indazol-7-yl-
carbonylamino]-2-(2,6-dimethyl-4-phenyl-
benzenesulfonylamino) propionic acid, and

3-{1l-methyl-3-(3-(pyridin-2-ylamino)propyl]indazol-

35 7-ylcarbonylamino]-2- (4-phenylbenzenesul fonyl-
amino)propionic acid;
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and ester forms therecf, said esters being chosen
from the group consisting of:

methyl,

ethyl,

Uy

isopropyl.
n-butyl,
isobutyl,
benzyl,

10 methylcarbonyloxymethyl,
ethylcarbonyloxymethyl,
tert-butylcarbonyloxymethyl,
cyclchexylcarbonyloxymethyl,
tert-butyloxycarbonyloxymethyl,

15 dimethylaminoethyl, and
diethylaminocethyl.

12. A compound of Formula Ic:

20
9
R\ . R"

N ’y

/. 3

/ * X

N | ——R!
\ X2
x1
\(—x/W
Ic

and pharmaceutically acceptable salt forms thereof,
25 wherein:

X1, X2, X3, and X4 are independently selected from
nitrogen or carbon provided that at least two of
X1, X2, X3 and X4 are carbon;
30
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Rl is selected from:
/N—'A N )r /N—M\\
—U(NR )~ 4 -
( 5)_< U(an)__< Al U(NR")—< /L
B )' . B! J=K
o NH
N /”‘"F R2N
—U(NHG)—</ ! -U(NRS’_"( & v
F~ 0 -
NHR?2 NHR?2 .
X ¢
\e|/ [ B N7
////’ u
/

A and B are independently -CHz-, -0-, -N(R?)-, or -C(=0)-;

Al and B! are independently -CHz- or -N(R3)-;

D is -N(R2)-, -0-, -S-, -C(=0)- or -SO32-;

E-F is -C(R4)=C(R5)-, -N=C(R4)-, -C(R%)=N-,
~-C(R%) 2C(R3) 2-;

J, K, L and M are independently selected from -C(r4) -,
-C(R5)- or -N-, provided that at least one of J, K,

L and M is not -N-;

R2 is selected from: H, C1-Cg alkyl, (C1-Cs
alkyl)carbonyl, (C1-Cs alkoxy)carbonyl

1

or

; (C1-Ce

alkyl)aminocarbonyl, C3-Cg alkenyl, C3-Cy
cycloalkyl, C4-Cy1 cycloalkylalkyl, aryl,

heteroaryl (C1-Cs alkyl)carbonyl,
heteroarylcarbonyl, aryl C1-Ce alkyl,
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alkyl)carbeonyl, cr arylcarbonyl, C;1-Cs
alkylsulfonyl, arylsuifonyl, aryl(Ci-Cs
alkyl)sulfonyl, heteroarylsulfonyl,

heteroaryl (C1-Cg alkyl)sulfonyl, aryloxycarbenyl,
or aryl(Ci-Cs alkoxy)carbonyl, wherein said aryl

(92}

groups are substituted with 0-2 substituents
selected from the group consisting of C1-C4 alkyl,
Cy1-C4 alkoxy., halo, CF3, and nitro;

19 R3 is selected from: H, C1-Cg¢ alkyl, C3-Cy7 cycloalkyl,
C4-C11 cycloalkylalkyl, aryl, aryl(C;-Ce alkyl)-, or

heteroaryl (C1-Cg alkyl)-;

R4 and RS are independently selected from: H, C1-C4

15 alkoxy, NR2R3, halogen, NO,, CN, CF3, C1-Ce alkyl,
C3-C¢ alkenyl, C3-C7 cycloalkyl, C4-Ciy
cycloalkylalkyl, aryl, aryl(Ci-Cg alkyl)-, (C1-Cs

alkyl)carbonyl, (C1-Cs alkoxy)carbonyl,
arylcarbonyl, or

20
alternatively, when substituents on adjacent atoms,
R4 and RS can be taken together with the carbon
atoms to which they are attached to form a 5-7
membered carbocyclic or 5-7 membered heterocyclic

25 aromatic or non-aromatic ring system, said
carbocyclic or heterocyclic ring being optionally
substituted with 0-2 groups selected from: C;-C4
alkyl, C;-C4 alkoxy, halo, cyano, amino, CFi3, or
NO3;

30

U is selected from:

- (CH2)n-»
- (CH») n{CR7=CR8) (CH2) x-
- (CH2) n(C=C) (CH2) m-

35 - (CH2) tQ(CH2) m~
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~ (CH3) nO(CH2) g,

- (CH2) nN(R®) (CH3) ;-

- (CH2) nC(=0) (CHR) -

- (CH2) n(C=0)N(R®) (CHy) q-

- (CHz) pN(R®) (C=0) (CH3) -, or

- (CH2) nS(O) p (CH2) m~;

wherein one of the methylene groups is opticnally
substituted with R7;

Q 1is selected from 1,2-cycloalkylene, 1,2-phenylene,
1,3-phenylene, 1,4-phenylene, 2,3-pyridinylene,
3,4-pyridinylene, Z2,4-pyridinylens, or 3,4-
pyridazinylene;

R® is selected from: H, C1-C4 alkyl, or benzyl;

R7 and R® are independently selected from: H, C;-Cs
alkyl, C3-C7 cycloalkyl, C4-Ci11 cycloalkylalkyl,
aryl, aryl(C1-Cs alkyl)-, or heteroaryl (Co-Cg
alkyl)-.

R? is selected from: H, CO2R!7, C(=0)R17, CONRL7RZ20,
-SO2R17, -SO,NR17R20, Cq-Cg alkyl substituted with
0-1 R15 or 0-1 R2!, C3-C¢ alkenyl substituted with
0-1 R15 or 0-1 R21, C3-C7 cycloalkyl substituted
with 0-1 R!5 or 0-1 R2l, C4-Cy1 cycloalkylalkyl
substituted with 0-1 R15 or 0-1 R2l, aryl
substituted with 0-1 R!5 or 0-2 R!! or 0-1 R?l, or
aryl(C1-Cg¢ alkyl)- substituted with 0-1 R3 or 0-2
Rl or 0-1 R21;

R1l is selected from H, halogen, CF3, CN, NO;, hydroxy,
NR2R3, C1-C4 alkyl substituted with 0-1 R2l, (C1-Cq4
alkoxy substituted with 0-1 R21, aryl substituted
with 0-1 R2l, aryl(C;-Cg alkyl)- substituted with
0-1 R21, (C31-C4 alkoxy)carbonyl substituted with 0-1
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R21, (Cy;-Cs4 aikylicarbonyl substituted with 0-1 R21,
C1-C4 alkylsulfonyl substituted with 0-1 R2l, or
C1-C4 alkylaminosulfonyl substituted with 0-1 R21;

N is selected from:
-(C(R12)g)qC(=O)N(R13)-, or
-C({=0)-N(R13) - (C(R12)3) g-;

X is -C(R12) (R14)-C(R12) (R15)-; or
alternatively, W and X can be taken together to be

!—(CH 2C(=0)—N N—R'®
|/

L

R12 is selected from: H, halogen, Ci1-Ce¢ alkyl, C2-Cs
alkenyl, C»>-Cg alkynyl, C3-C7 cycloalkyl,
C4-Cio cycloalkylalkyl, (C1-C4 alkyl)carbonyl, aryl,
or aryl(Ci1-Ce alkyl)-;

R13 is selected from: H, C1-Cs alkyl, C3-Cy
cycloalkylmethyl, or aryl(Ci-Ce¢ alkyl)-

R14 is selected from:
H, C1-Cg alkylthio(C;-Cs alkyl)-, aryl(Ci-Cio
alkylthiocalkyl)-, aryl(Ci-Cio alkoxyalkyl)-., C1-Cio
alkyl, C1-Cy1o alkoxyalkyl, C1-Cs hydroxyalkyl,
Cy-C10 alkenyl, C3-Cio alkynyl., C3-Cio cycloalkyl,
C3-Cqo cycloalkylalkyl, aryl(Ci-Ce alkyl)-,
heteroaryl (C1-C¢ alkyl)-, aryl, heteroaryl, CO,R17,
C (=0)R17, or CONR17R20, provided that any of the
above alkyl, cycloalkyl, aryl or heteroaryl groups
may be unsubstituted or substituted independently
with 0-1 R16 or 0-2 R!l;
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R15 is selected from:
H, R®, C1-Cyio alkyl, C1-C10 alkoxyalkyl,
C1-C10 alkylaminoalkyl, C;-Cio dialkylaminocalkyl,
{C1-Cy0 alkyl)carbonyl, aryl(Co-Cgs alkyl)carbonyl,
Ci1-Cio alkenyl, C1-Cyp alkynyl ,C3-Cig cycloalkyl,
C3-Cyio cycloalkylalkyl, aryl(C1-Cg alkyl)-,
heteroaryl(Ci1-Cs alkyl)-, aryl, heteroaryl, CO,R17,
C(=0)R17, CONR17RZ0, SO,R17, or SO,NR17R20, provided
10 that any of the above alkyl, cycloalkyl, aryl or
heterocaryl dgroups may be unsubstituted or
substituted independently with 0-2 RIL.

N

Y is selected from:
15 -COR1%, -3S03H, -PO3H, tetrazolyl, -CONENHSO,CFj,
-CONHSO,R17, -CONHSO>NHR!7, -NHCOCFs3,
-NHCONHSO,R17, -NHSO,R17, -OPO3H;, -0SO;3H,
-PO3Hy, -SO3H, -SO,NHCOR!7, -SO;NHCO,R7,

~N .
)NLN\:N s +
N \ N
20 H o H or HO o} ;
R16 is selected from:
-N(R20) -C(=0) -0-R17,
-N(R20) -C (=0) -R17,
25 -N(R20) -C(=0) -NH-R17,
-N(R?9)80,-R17, or
-N(R29) S0;-NR20R17;
R17 is selected from:
30 C1-Cy1o alkyl, C3-Ciy cycloalkyl, aryl(Ci-Ce alkyl)-,
(C1-Ce alkyl)aryl, heteroaryl(C;-Ce alkyl)-, (C31-Cs

alkyl)heteroaryl, biaryl(Ci1-Ce alkyl)-. heteroaryl,
or aryl, wherein said aryl or heteroaryl groups are
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optionally substituted with 0-3 substituents
selected from the group consisting of: Ci;-Cy4 alkyl,
C1-C4 alkoxy, aryl, heteroaryl, halo,cyanoc, amino,
CF3, and NC»;

selected from:

15
H,
-C(=0)-0-R17,
-C(=0)-RY7,
-C(=0)-NH-R17,
-50,-R17, or

-SOz-NR20R17;

is selected from hydroxy, C1-Cio alkyloxy,

C3-Cy1 cycloalkyloxy, aryloxy, aryl(Ci-Ce alkoxy)-.
C3-Cq0 alkylcarbonyloxyalkyloxy, C3-Cio
alkoxycarbonyloxyalkyloxy,

Cy-Cq1g alkoxycarbonylalkyloxy,

Cs-Cqo cycloalkylcarbonyloxyalkyloxy,

Cg-C10 cycloalkoxycarbonyloxyalkyloxy,

Cs-Cig cycloalkoxycarbonylalkyloxy,

C7-C11 aryloxycarbonylalkyloxy,

Cg-C12 aryloxycarbonyloxyalkyloxy,

Cg-C12 arylcarbonyloxyalkyloxy,

Cs-Cio alkoxyalkylcarbonyloxyalkyloxy,

Cs-C1o (5-alkyl-1,3-dioxa-cyclopenten-2-one-
yvl)methyloxy., Ci0-Cia (5-aryl-1,3-dioxa-cyclopenten-
2-one-yl)methyloxy, or (R11)(R12)N-(Cy-Cyo alkoxy)-;

R20 is selected from: H, C;-Ce¢ alkyl, C3-C7 cycloalkyl,

C4-C1y cycloalkylalkyl, aryl, aryl(C;-Ce alkyl)-, or
heteroaryl (C1-Ce alkyl)-;

R21 is selected from COOH or NR®;;

m

is 0-4;
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n is 0-4;
o is 0-2;
o is 0-2; and
r is 0-2;
5
with the following provisos:
(1} T, n, m and g are chosen such that the number
of atoms connecting R! and Y is in the range of
10-14; and
10 (2) n and m are chosen such that the value of n
plus m 1is greater than one unless U is
= (CH» ¢ Q(CH2 ) g
15 12. A compound of Claim 11 of the Formula Ic:
H\’ ” Py
% %‘3
N | ——R!
\ x‘¢x2
y—x—W
Ic

20 and pharmaceutically acceptable salt forms thereof
wherein:

X1, X2, X3, and X4 are independently selected from

nitrogen or carbon provided that at least two of
25 X1, X2, X3 and X4 are carbon;
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Rl is selected from:

N—A N—R)- N—M
—U(NR6)—</_(->) —U(NRG)—-</:2A' —U(NRS)——</ \:L
8 ;o B! : J=K
° NHR?
NHR?2
N N
el L
F/ ' D/ ' — | '
U
~U s

A and B are independently -CHp-, -0O-, -N(R2%)-, or -C(=0)-;
al and B! are independently -CH- or -N(R?)-;
D is -N(R2)-, -O-, =-S-, -C(=0)- or -S02-;

E-F is -C(R%)=C(RS%)-, -N=C(R4)-, -C(R%)=N-, or
-C(R%)2C(R3) 2-;

7, K, L and M are independently selected from: -C(R4)-,
-C(R3)- or -N-, provided that at least one of J, K,
L and M is not -N-;

R2 is selected from: H, C;-Ce alkyl, (C1-Cs
alkyl)carbonyl, (C1-Cs alkoxy)carbonyl, Ci1-Cs
alkylaminocarbonyl, C3-Cs alkenyl, C3-C7 cycloalkyl,
C4-Cy1 cycloalkylalkyl, aryl, heterocaryl (C1-Cs
alkyl)carbonyl, heteroarylcarbonyl, aryl(Ci1-Ce
alkyl)-, (C1-Cs alkyl)carbonyl, arylcarbonyl,
alkylsulfonyl, arylsulfonyl, aryl(C1-Cs
alkyl)sulfonyl, heteroarylsulfonyl,
heteroaryl (C1-Ce¢ alkyl)sulfonyl, aryloxycarbonyl,
aryl (C1-Ce alkoxy)carbonyl, wherein said aryl
groups are substituted with 0-2 substituents
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selected £rom the group consisting of C;-C4 alkyl,
C1-C4 alkoxy, halo, CF3, and nitro;

R} is selected from: H, C1-Cs alkyl, C3-Cs cycloalkyl,

C4-Cy11 cycloalkylalkyl, aryl, aryl(Ci-Ts alkyl)-, or
heteroaryl (C;-Cs alkyl)-;

R4 and RS are independently selected from: H, C;-Cq4

U

is

alkoxy, NRZR3, halogen, NO, CN, CF3, 2,-Cg alkyl,
C3-Cg alkenyl, C3-C7 cycloalkyl, C4-Ci-
cycloalkylalkyl, aryl, aryl(Cy;-Ce alkyl)-, Cy-Cy
alkylcarbonyl, arylcarbonyl or

alternatively, when substituents on adjacent atoms,
R4 and RS can be taken together with the carbon
atoms to which they are attached to form a S5-7
membered carbocyclic or 5-7 membered heterocyclic
aromatic or non-aromatic ring system, said
carbocyclic or heterocyclic ring being optionally
substituted with 0-2 groups selected from: C1-C4
alkyl, C1-C4 alkoxy, halo, cyano, amiro, CF3, or
NO3;

selected from:

- (CH3) n-,

- (CH2) n(CR7=CR®) (CH3) m-

- (CH2) eQ{CH2) -,

- (CH2) nO(CH2) -,

- (CH3) nN(R®) (CH2) -,

- (CH2)nC(=0) (CH2) -, oOr

- (CH2) nS(O) p(CH2) -

wherein one of the methylene groups is optiocnally
substituted with R7;
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gyridinyisne;
5 RS ig selected from: H, C;-C4 alkyl, or benzyl;

R7 and R8 are independently selected from: H, C;-Cs
alkyl, C3-C7 cycloalkyl, C4-C11 cycloalkylalkyl,
aryl, aryl(Ci1-Cs alkyl)-, or heteroaryl (Cp-Csg

10 alkyl)-.

RY is selected from: H, COR!7, C(=0)R17, CONR!7RZ2C,

-S0,R17, -SO,;NR17R20, C1-Ce alkyl substituted with
0-1 R15 or 0-1 R21, C3-Cg alkenyl substituted with

15 0-1 R15 or 0-1 R21, C3-Cy cycloalkyl substituted
with 0-1 R!5 or 0-1 R2l, C4-C;1 cycloalkylalkyl
substituted with 0-1 R!5 or 0-1 R2l, aryl
substituted with 0-1 RS or 0-2 R!! or 0-1 R?l, or
aryl (C1-Cg alkyl)- substituted with 0-1 R® or 0-2

20 R11 or 0-1 R21;

R1l is selected from: H, halogen, CFi, CN, NOz, hydroxy,
NR2R3, C;-C4 alkyl substituted with 0-1 R21, C1-Cq
alkoxy substituted with 0-1 R2l, aryl substituted

25 with 0-1 R21, aryl(Ci-Ce alkyl)- substituted with
0-1 R21, (Cy-C4 alkoxy)carbonyl substituted with 0-1
R2l, (C1-C4 alkyl)carbonyl substituted with 0-1 R21,
C1-C4 alkylsulfonyl substituted with 0-1 R, or
C1-C4 alkylaminosulfonyl substituted with 0-1 R21;
30
W is -C(=0)-N(R13)-(C(R12)3)q~;

X is -C(R12) (R14)-C(R12) (R19)-;

35  alternatively, W and X can be taken together to be
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i—(CH 2¢C(=0)=N N—R!'®
|/

AN

R2 is H or C1-Cs alkyl;

R13

is selected from: H, C;-Cs alkyl,

C3-C7 cycloalkylmethyl, or aryl(Ci-Cg alkyl)-;

R14 is selected from:

H, C1-Cs alkylthiocalkyl, aryl(C1-Cqio
alkylthiocalkyl)-, aryl(C;-Cig9 alkoxyalkyl)-, C1-Cig
alkyl, C1-Cyip alkoxyalkyl, C;1-Ce¢ hydroxyalkyl,
C2-Cyp alkenyl, C3-Cy1o alkynyl, C3-Cip cycloalkyl,
C3-C10 cycloalkylalkyl, aryl(Ci-Ce¢ alkyl)-,
heteroaryl(C1-Cg¢ alkyl)-, aryl, heteroaryl, CO,;R17,
C(=0)R17, or CONR!7R20, provided that any of the
above alkyl, cycloalkyl, aryl or heteroaryl groups
may be unsubstituted or substituted independently
with 0-1 R!® or 0-2 R11;

R15 is selected from:

H, R1®, C1-C19 alkyl, C;-Cio alkoxyalkyl,

C1-Cq10 alkylaminoalkyl, C1-Cy1o dialkylaminoalkyl,
C1-C10 alkylcarbonyl, aryl(Co-Cs alkyl)carbonyl,
C2-C10 alkenyl, C-Cjo alkynyl ,C3-Cyo cycloalkyl,
C3-C1g cycloalkylalkyl, aryl(Ci-Cs alkyl)-,
heterocaryl (C1-Cg¢ alkyl)-, aryl, heteroaryl, COR17,
C(=0)R17, CONR17R20, SO,R17, or SO,NR17R20, provided
that any of the above alkyl, cycleoalkyl, aryl or
heteroaryl groups may be unsubstituted or
substituted independently with 0-2 R11l;

selected from:
-COR1?, -SO3H,
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Nl \\N NI \>—'CF3 4
/
//L‘N //L\N
\ \ N
H H HO o

’ , Or ;

rRl6 is selected from:

r17

-N(R29) -C (=0) -0-R17,
-N(R20) ~-C (=0) -R17,
-N(R20) -C(=0) ~-NH-R17,
-N(R20)50,-R17, or
-N(R20) S0,-NR2OR17;

is selected from:

C1-Cio alkyl, C3-Cjp cycloalkyl, aryl(Ci-Ce alkyl) -,
(C1-Cg alkyl)aryl, heteroaryl(Ci-Cs alkyl)-, (C1-Cs
alkyl)heterocaryl, biaryl(Ci-Ce alkyl)-, heterocaryl,
or aryl, wherein said aryl or hetercaryl groups are
optionally substituted with 0-3 substituents
selected from the group consisting of: C;-C4q alkyl,
C1-C4 alkoxy, aryl, heteroaryl, halo, cyano, amino,
CF3, and NO3;

R18 is selected from:

rR19

H,
-C(=0)-0-R17,
-C(=0)-R17,
-C(=0) -NH-R17,
-S0-RY7, or
-SOz-NR20R17 ;

is selected from: hydroxy., Ci1-Cio alkyloxy,

C3-Cy1 cycloalkyloxy, Cs-Cio aryloxy.

C7-Cq1y aralkyloxy, C3-Cio alkylcarbonyloxyalkyloxy,
C3-Cio alkoxycarbonyloxyalkyloxy,

C>-Cio0 alkoxycarbonylalkyloxy.
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cycloalkylcarbonyloxyaikyloxy,
cycloalkoxycarbonyloxyalkyloxy,
cycloalkoxycarbonylalkyloxy,
aryloxycarbonylalkyloxy,
aryloxycarbonyloxyalkyloxy,
arylcarbonyloxyalkyloxy,
alkoxyalkylcarbonyloxyalkyloxy,
(5-alkyl-1,3-dioxa-cyclopenten-:-one-
(5-aryl-1,3-dioxa-cyclopenten-

2-one-yl)methyloxy, or (R!1l) (R12)N-(C1-Cy1g alkoxy)-;

R0 selected from: H, C1-Cs alkyl, C3-C7 cycloalkyl, C4-

Cy11 cycloalkylalkyl,

aryl(C1-Cs alkyl)-, or

heteroaryl (C1-Ce alkyl) -,

R2l is selected from COOH or NR®;;

H Q" a3 3
H
0n

13.

IIf:

0-4;
0-4;
0-4;
0-2;

0-2; and

0-2.

A compound of Claim 11 of the Formula IIe or

Ile

T 5

IIf
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and pharmaceutically acceptable salt forms thereof,
wherein:

Rl is selected from:

W

R4

N N N
—unre—<¢ ] ~UNRE—( :> —unre—¢ :l( ‘

R5

S anfy =0
—UNR&—<\:/> ’ -UNHE-*/S] 'UNRQ—-<N ‘ ‘

H

N N ;‘ NS
— 4 — RG_-<
UNRL{SU. " ﬁ\“//\)
N= N Naar/NHz
wwl) ol TY ST

NHo NHo
N

NHg
N Ne==
-~
——U . a— \( §U
\ / v —&/NH ,or <\N ,

wherein the above heterocycles are optionally
substituted with 0-2 substituents selected
from the group consisting of: NH;, halogen,
10 NO;, CN, CF3, C1-Csq alkoxy, C1-Cs alkyl, and
C3-C7 cycloalkyl;

U is -(CH3)p-, -iCHz)tQ{(CHrjm- or -C(=0) (CH2)n-1-, wherein
one of the methylene groups is optionally
15 substituted with R7;

Q is selected from 1,2-phenylene, 1l,23-phenylene, 2,3-
pyridinvlene, 3,4-pyridinylene, or 2,4-
pyridinyiene;

20
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RS is selected from: H, Ci-Cy alkyl, or benzyl;

R7 is selected from: Ci;-Cs alkyl, C3-Cy cycloalkyl,

C4-Cy1 cycloalkylalkyl, aryl, aryl(Ci-Ce alkyl),
neteroaryl, or heteroaryl(C;-Cg alkyl);

R% is selected from: H, -SO;R17, -SO,NR17R20, C,-Cg alkyl

substituted with 0-1 R15 or 0-1 R21, C3-C4
cycloalkyl substituted with 0-1 R15 or 0-1 RZ21,
C4-C11 cycloalkylalkyl substituted with 0-1 R15 or
0-1 R?1, aryl substituted with 0-1 R!5 or 0-2 R1! or
0-1 R2l, or aryl(Ci-Cs alkyl)- substitu-ed with 0-1
R15 or 0-2 Rl or 0-1 R21;

R1l is selected from H, halogen, CF3, CN, NO;, hydroxy,

NR2R3, C;-C4 alkyl substituted with 0-1 R2l, C;-C4
alkoxy substituted with 0-1 R21l, aryl substituted
with 0-1 R2}, aryl(C;-C¢ alkyl)- substi-uted with
0-1 R2l, (C1-C4 alkoxy)carbonyl substitited with 0-1
R21, (C1-C4 alkyl)carbonyl substituted with 0-1 R21,
C1-C4 alkylsulfonyl substituted with 0-1 R2l, or
C1-Cq4 alkylaminosulfonyl substituted with 0-1 R21;

W is -C(=0)-N(R13)-;
X is -CH(R4)-CH(R15)-;
R13 is H or CHj,

R4 is selected from:

H, C;-Ci0 alkyl, aryl, or heterocaryl, wherein said
aryl or heteroaryl groups are optiocnally
substituted with 0-3 substituents selected from the
group consisting of: C;-C4q4 alkyl, C1-C4 alkoxy.
aryl, halo, cyano, amino, CF3, and NOj;
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R15 is H or R16;

Y is -COR19;

(B2}

Rl1% is selected from:
-NH (R20) -C (=0) -O-R17,
-N(R20) -C (=0) -R17,
-N(R29) -C (=0) -NH-R17,
10 -N(R20)50,-Rl7, or
-N(R20)50,-N(R20)R17;

-

R17 is selected from:
C1-C10 alkyl, C3-Cyp cycloalkyl, aryl(C;-Ce alkyl)-,

15 (C1-Cg alkyl)aryl, heteroaryl(Ci-Cg¢ alkyl)-, (C1-Cs
alkyl)heteroaryl, biaryl(C,-Cs alkyl)-, heterocaryl,
or aryl, wherein said aryl or heteroaryl groups are
optionally substituted with 0-3 substituents
selected from the group consisting of: C1-C4 alkyl,

20 C1-C4 alkoxy, aryl, heteroaryl, halo, cyano, amino,
CF3, and NO3;

R1? is selected from:
hydroxy, Ci1-Cio alkoxy,

25 methylcarbonyloxymethoxy-,
ethylcarbonyloxymethoxy-,
t-butylcarbonyloxymethoxy-,
cyclohexylcarbonyloxymethoxy -,
1- (methylcarbonyloxy)ethoxy-.

30 1- (ethylcarbonyloxy)ethoxy-,
1- (t-butylcarbonyloxy)ethoxy-,
1- (cyclohexylcarbonyloxy)ethoxy-,
i-propyloxycarbonyloxymethoxy-,
t-butyloxycarbonyloxymethoxy-,

35 1- (i-propyloxycarbonyloxy)ethoxy-,
l—(cyclohexyloxycarbonyloxy)ethoxy—,
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1-(t-butyloxycarbonyloxy)ethoxy-,

dimethylaminocethoxy-,

diethylaminoethoxy-,

(5-methyl-1,3-dioxacyclopenten-2-on-4-yl)methoxy-,

(S-{r-butyl)-1,3-dioxacyclopenten-2-cn-4-
y1l)methoxy-.

N

(1,3-dioxa-5-phenyl-cyclopenten-2-on-4-v1l)methoxy-,
or

1-(2-(2-methoxypropyl)carbonyloxy)ethoxy/-;

10
R30 is H or CHjy;
R2l is selected from COOH or NRé;; and
15 m 13 D ocr 1;
n is 1-4; and
t is 0 cr 1
20 14. A compound of Claim 11 of the Formula IIe or
IIf:
R® A R?
W ! al
N, ] N)l Q
\ \
y—x—V¥ y—x—W
IIe IIf
25

and pharmaceutically acceptable salt forms thereof,
wherein:
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20

Rl is selected from:

R‘

N N N
il o) X
H HN H R°
N= N
—UNRE—\  / ,-UNRE—-</j 0 Ne=

NH2
S \ 7/ .
N ’ v Z
H ” NT

NH2
NHz
NH \ U
. "<N ] . s
wherein the above heterocycles are optionally
substituted with 0-2 substituents selected
from the group consisting of: NH;, halogen,

NO;, CN, CF3, C1-C4 alkoxy, C1-Cg alkyl, and
C3-C7 cycloalkyl:

U is -(CH2)p-., -(CH2)¢Q{CHrip- or -C(=0) (CH2)n-1-. wherein
one of the methylene groups is optionally
substituted with R7;

selected from 1,2-phenvliene, 1,3-phenylene, 2,3-

[ 9]
'l
»

e~ e
pyridinylene, 3,4-pyridinylene, or IZ.4-
pyridinyliesne;

R6 selected from: H, C1-C4 alkyl, or benzyl;
R7 is selected from C1-Ce alkyl, C3-C7 cycloalkyl, Cq4-C11

cycloalkylalkyl, aryl, aryl(Ci-Cs alkyl),
heteroaryl, or heteroaryl(Ci-Ce alkyl):
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R? is selected from: H, -S02R17, -50,NR17R20, C;-Cg alkyl

substituted with 0-1 R15 or 0-1 R21, C3-2-
cycloalkyl substituted with 0-1 R15 or (-1 R21,
C4-C11 cycloalkylalkyl substituted with 0-1 RIS or
0-1 R2l, aryl substituted with 0-1 R!S cr 0-2 Rll or
0-1 R?1, or aryl(Ci-C¢ alkyl)- substituted with 0-1
R15 or 0-2 Rl or 0-1 R21;

Rl is selected from H, halogen, CF3, CN, NO,, hydroxy,

NR2R3, C1-C4 alkyl substituted with 0-1 R21, C;-C4
alkoxy substituted with 0-1 R2l, aryl substituted
with 0-1 R2l, aryl(Ci-Cg¢ alkyl)- substituted with
0-1 R21, (C1-C4 alkoxy)carbonyl substituted with 0-1
R21, (C1-C4 alkyl)carbonyl substituted with 0-1 R21,
C1-C4 alkylsulfonyl substituted with 0-1 R2l, or
C1-C4 alkylaminosulfonyl substituted with 0-1 R2l;W
is -C(=0)-N(R13)-;

W is -C(=0)-N(R13)-;
X is -CH(R14)-CH(R15)-;
R13 is H or CHj,

R4 is selected from:

H, C1-C10 alkyl, aryl, or heterocaryl, wrerein said
aryl or hetercaryl groups are optionally
substituted with 0-3 substituents select:ed from the
group consisting of: C1-Cq alkyl, C1-C4 alkoxy,
aryl, halo, cyano, amino, CF3, and NOj3;

R15 is H or R16;

Y is -COR19;
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R1%6 is selected from:
-NH (R20) -C (=0) -O-R17,
-N(R20) -C (=0) -R17,
-N(R20) -C (=0) -NH-R17,
-N(R20)50,-Rl7, or
-N(R29) 50,-NR20R17;

R17 is selected from:

C1-Ci0 alkyl, C3-Cy1 cycloalkyl, aryl(Ci-Ce alkyl)-,
(C1-Cg alkyl)aryl, heteroaryl(Cy1-Ce¢ alkyl)-, (C1-Cs
alkyl)heteroaryl, biaryl(Ci-Ce¢ alkyl)-, heterocaryl,
or aryl, wherein said aryl or heteroaryl groups are
optionally substituted with 0-3 substituents
selected from the group consisting of: C;-C4 alkyl,
C1-Cq4 alkoxy, aryl, heteroaryl, halo, cyano, amino,
CF3, and NOj;

R19 is selected from:
hydroxy, C1-Cipo alkoxy,
methylcarbonyloxymethoxy-.
ethylcarbonyloxymethoxy-.
t-butylcarbonyloxymethoxy-,
cyclohexylcarbonyloxymethoxy-,
1- (methylcarbonyloxy)ethoxy-.
1- (ethylcarbonyloxy)ethoxy-,
1- (t-butylcarbonyloxy)ethoxy-,
1- (cyclohexylcarbonyloxy)ethoxy-,
i-propyloxycarbonyloxymethoxy -,
t-butyloxycarbonyloxymethoxy-,
1- (i-propyloxycarbonyloxy)ethoxy-,
1- (cyclohexyloxycarbonyloxy)ethoxy-,
1- (t-butyloxycarbonyloxy)ethoxy-,
dimethylaminoethoxy-,
diethylaminoethoxy-,
(5-methyl—l,3—dioxacyclopenten-z-on-4—yl)methoxy—,
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(5-(t-butyl)-1,3-dioxacyclopenten-2-on-4-
yl)methoxy-,

(l,3-dioxa—S—phenyl—cyclopenten—Z—on—4—yl)methoxy—,
or

5 1-(2-(2-methoxypropyl)carbonyloxy)ethoxy-;

R20 is H or CHs;

R?l is selected from COOH or NR®s; and

10
R i3 J or i;
n is 1-4; and
n is J ¢or L.
15

15. A method for the treatment of cancer
metastasis, diabetic retinopathy, neovascular glaucoma,
thrombosis, restenosis, osteoporosis, or macular
degeneration which comprises administering to a host in

20 need of such treatment a therapeutically effactive
amount of a compound of Claim 1-14.

16. A pharmaceutical composition comprising a

pharmaceutically acceptable carrier and a comnpound of
25 Claim 1-14.
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