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Abstract

The present invention relates to compounds that can be used for disease treatment. The present invention
provides p53-based peptidomimetic macrocycles and methods of using such macrocycles for the
treatment of disease, including but not limited to cancer and other hyperproliferative diseases. Provided
are peptidomimetic macrocycles comprising amino acid sequences that are at least 80% identical to SEQ
ID Nos. 689, 289, 290, 374, 375, 507, 624, 642, 699, 703, 704 or 714. These cross-linked peptides
contain at least two modified amino acids that together form an intramolecular cross-link that can help to
stabilize the alpha-helical secondary structure of a portion of p53 that is thought to be important for
binding of p53 to HDM2 and for binding of p53 to HDMX.
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p53 Derived Peptidomimetic Macrocycle

BACKGROUND OF THE INVENTION
The human transcription factor protein p53 induces cell cvcle arrest and apoptosis in response to DNA
damage and cellular stress, and thereby plays a critical role in protecting cells from malignant
transformation. The E3 ubiquitin ligase HDM?2 negatively regulates p53 function through a direct
binding interaction that neutralizes the pS3 transactivation activity, leads to export from the nucleus of
p53 protein, and targets p33 for degradation via the ubiquitylation-proteasomal pathway. Loss of p53
activity, either by deletion, mutation, or HDM2 overexpression, is the most common defect in human
cancers. Tumors that express wild type p33 are vulnerable to pharmacologic agents that stabilize or
increase the concentration of active p53. In this context, inhibition of the activities of HDM2 has
emerged as a validated approach to restore p53 activity and resensitize cancer cells to apoptosis in
vitro and in vivo. HDMX (HDM4) has more recently been identified as a similar negative regulator of
P53, and studies have revealed significant structural homology between the p53 binding interfaces of
HDM2 and HDMX.
The p53-HDM?2 and p53-HDMX protein-protein interactions are mediated by the same 15-residue
alpha-helical transactivation domain of p53, which inserts into hydrophobic clefts on the surface of
HDM2 and HDMX. Three residues within this domain of p33 (F19, W23, and 1.26) are essential for
binding to HDM2 and HDMX. The present invention provides p53-based peptidomimetic
macrocycles that modulate the activities of p53 by inhibiting the interactions between p53 and HDM2,
p53 and HDMX, or p53 and both HDM2 and HDMX proteins, and that may be used for treating

diseases including but not limited to cancer and other hyperproliferative discases.

SUMMARY OF THE INVENTION
Described below are stably cross-linked peptides related to a portion of human p53 (“p53
peptidomimetic macrocycles™). These cross-linked peptides contain at least two modified amino acids
that together form an intramolecular cross-link that can help to stabilize the alpha-helical secondary

structure of a portion of p53 that is thought to be important for binding of p53 to HDM2 and for

-1-
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binding of p53 to HDMX. Accordingly, a cross-linked polypeptide described herein can have
improved biological activity relative to a corresponding polypeptide that is not cross-linked. The p53
peptidomimetic macrocycles are thought to interfere with binding of p53 to HDM2 and/or of p53 to
HDMX, thereby liberating functional p53 and inhibiting its destruction. The p53 peptidomimetic
macrocycles described herein can be used therapeutically, for example to treat cancers and other
disorders characterized by an undesirably low leve! or a low activity of p53, and/or to treat cancers
and other disorders characterized by an undesirably high level of activity of HDM2 or HDMX. The
p353 peptidomimetic macrocycles may also be useful for treatment of any disorder associated with
disrupted regulation of the p53 transcriptional pathway, leading to conditions of excess cell survival
and proliferation such as cancer and autoimmunity, in addition to conditions of inappropriate cell
cycle arrest and apoptosis such as neurodegeneration and immunedeficiencies. In some instances, the
p353 peptidomimetic macrocycles bind to HDM2 (e.g., GenBank® Accession No.: 228952;
(G1:228952) and/or HDMX (also referred to as HDM4; GenBank® AccessionNo.: 88702791;
G1:88702791).

[0005] In one aspect, the present invention provides a peptidomimetic macrocycle comprising an amino acid
sequence which is at least about 60%, 80%, 90%, or 95% identical to an amino acid sequence chosen
from the group consisting of the amino acid sequences in Table 1, 2, 3, or 4. Alternatively, an amino
acid sequence of said peptidomimetic macrocycle is chosen from the group consisting of the amino
acid sequences in Table 1. Alternatively, an amino acid sequence of said peptidomimetic macrocycle
is chosen as above, and further wherein the macrocycle does not include a thioether or a triazole. In
some embodiments, the peptidomimetic macrocycle comprises a helix, such as an a-helix. In other
embodiments, the peptidomimetic macrocycle comprises an ¢,a-disubstituted amino acid. A
peptidomimetic macrocycle of the invention may comprise a crosslinker linking the o-positions of at
least two amino acids. At least one of said two amino acids may be an a,0-disubstituted amino acid.

[0006] In some embodiments, the peptidomimetic macrocycle has the formula:

F_
(¢] 0] T
N N
o (Al—(Bly—(CE Elw
R1 R2
L L -~ U
Formula [

wherein:

each A, C, D, and E is independently a natural or non-natural amino acid, and the terminal D and E

independently optionally include a capping group;

2
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A

B is a natural or non-natural amino acid, amino acid analog, O ,[-NH-L;-CO-],
[-NH-L3-SO,-], or [-NH-L-];

R, and R, are independently —H, alkyl, alkenyl, alkynyl, arylalkyl, cycloalkyl, cycloalkylatkyl,
heteroalkyl, or heterocycloalkyl, unsubstituted or substituted with halo—;

R; is hydrogen, alkyl, alkenyl, alkynyl, arylalkyl, heteroalkyl, cycloalkyl, heterocycloalkyl,
cycloalkylalkyl, cycloaryl, or heterocycloaryl, optionally substituted with Rs;

L is a macrocycle-forming linker of the formula —L,—L,—;

L, and L, are independently alkylene, alkenylene, alkynylene, heteroalkylene, cycloalkylene,
heterocycloalkylene, cycloarylene, heterocycloarylene, or [-R4-K-Rs-],, €ach being optionally substituted with
Rs;

each R, is alkylene, alkenylene, alkynylene, heteroalkylene, cycloalkylene, heterocycloalkylene,
arylene, or heteroarylene;

each K is O, S, SO, SO,, CO, CO,, or CONR;;

each R; is independently halogen, alkyl, -ORg, -N(Rs),, -SR¢, -SORs, -SO,R;, -CO,Rs, a fluorescent
moiety, a radioisotope or a therapeutic agent;

each R, is independently —H, alkyl, alkenyl, alkynyl, arylalkyl, cycloalkylalkytl, heterocycloalkyl, a
fluorescent moiety, a radioisotope or a therapeutic agent;

R, is —H, alkyl, alkenyl, alkynyl, arylalkyl, cycloalkyl, heteroalkyl, cycloalkylalkyl, heterocycloalkyl,
cycloaryl, or heterocycloaryl, optionally substituted with R, or part of a cyclic structure with a D residue;

Rg is —H, alkyl, alkenyl, alkynyl, arytalkyl, cycloalkyl, heteroalkyl, cycloalkylalkyl, heterocycloalkyl,
cycloaryl, or heterocycloaryl, optionally substituted with Rs, or part of a cyclic structure with an E residue;

v and w are independently integers from 1-1000;

u is an integer from 1-10;

X, y and z are independently integers from 0-10; and

n is an integer from 1-5.

[0007] In various embodiments, the peptidomimetic macrocycle includes L, and L, wherein L and L, either
alone or in combination do not include a thioether or a triazole.

[0008] In other embodiments, the peptidomimetic macrocycle may comprise a crosslinker linking a backbone
amino group of a first amino acid to a second amino acid within the peptidomimetic macrocycle. For

example, the invention provides peptidomimetic macrocycles of the formula (IV) or (IVa):
Ly L2

R
N'— [Al[Bl,{cl,~ -

R Rz Formula (IV)
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1
L2

R
N'— [A],48],-cl,~ N

D}, (El

Ry R,

" Formula (IVa)
wherein:
each A, C, D, and E is independently a natural or non-natural amino acid, and the terminal D and E

independently optionally include a capping group;

A

B is a natural or non-natural amino acid, amino acid analog, O ,[-NH-L;-CO-],
[-NH-L3-SO,-], or [-NH-L;-];

R, and R; are independently —H, alkyl, alkenyl, alkynyl, arylalkyl, cycloalkyl, cycloalkylalkyl,
heteroalkyl, or heterocycloalkyl, unsubstituted or substituted with halo—, or part of a cyclic structure with an E
residue;

R; is hydrogen, alkyl, alkenyl, alkynyl, arylalkyl, heteroalkyl, cycloaltkyl, heterocycloalkyl,
cycloalkylalkyl, cycloaryl, or heterocycloaryl, optionally substituted with Rs;

L1 and L are independently alkylene, alkenylene, alkynylene, heteroalkylene, cycloalkylene,
heterocycloalkylene, cycloarylene, heterocycloarylene, or [-R4-K-Ry-1,, each being optionally substituted with
Rs;

each R, is alkylene, alkenylene, alkynylene, heteroalkylene, cycloalkylene, heterocycloalkylene,
arylene, or heteroarylene;

each K is O, S, SO, SO,, CO, CO,, or CONR3;

each R; is independently halogen, alkyl, -ORg, -N(R;),, -SRg, -SORs, -SO,Rs, -CO,R, a fluorescent
moiety, a radioisotope or a therapeutic agent;

each R is independently —H, alkyl, alkenyl, alkynyl, arylalkyl, cycloalkylalkyl, heterocycloalkyl, a
fluorescent moiety, a radioisotope or a therapeutic agent;

R; is —H, alkyl, alkenyl, alkynyl, arylalkyl, cycloalkyl, heteroalkyl, cycloalkylalkyl, heterocycloalkyl,
cycloaryl, or heterocycloaryl, optionally substituted with Rs;

v and w are independently integers from 1-1000;

u is an integer from 1-10;

X, y and z are independently integers from 0-10; and

n is an integer from 1-5.

[0009] Additionally, the invention provides a method of treating cancer in a subject comprising administering
to the subject a peptidomimetic macrocycle of the invention. Also provided is a method of modulating

the activity of p53 or HDM2 or HDMX in a subject comprising administering to the subject a

peptidomimetic macrocycle of the invention, or a method of antagonizing the interaction between p53
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and HDM2 and/or HDMX proteins in a subject comprising administering to the subject such a

peptidomimetic macrocycle.

BRIEF DESCRIPTION OF THE DRAWINGS
The novel features of the invention are set forth with particularity in the appended claims. A better
understanding of the features and advantages of the present invention will be obtained by reference to
the following detailed description that sets forth iliustrative embodiments, in which the principles of
the invention are utilized, and the accompanying drawings of which:
FIGURE 1 describes the synthesis of Fmoc-Me-6-Chloro-Tryptophan & Fmoc-6-Chloro-Tryptophan.
FIGURE 2 shows an LC-MS trace of Me-6-Chloro-(Boc)Tryptophan-Ni-S-BPB.
FIGURE 3 shows a 1H-NMR spectrum of Me-6-Chloro~(Boc)Tryptophan-Ni-S-BPB.
FIGURE 4 shows an LC-MS trace of Fmoc-Me-6-Chloro-(Boc)Tryptophan.
FIGURE 5 shows a 1TH-NMR spectrum of Fmoc-Me-6-Chloro-(Boc)Tryptophan.
FIGURES 6a-f describe the results of a cell viability assay, a competition ELISA assay, GRIP assay,
Kd data, p21 activation assay, fluorescence polarization competition binding and circular helicity data
for exemplary peptidomimetic macrocycles of the invention (SEQ ID NOS 38-178, respectively, in
order of appearance).
FIGURES 7A-D provide data from a variety of macrocycles (Figures 7A-7B disclose SEQ ID NOS
42,163, 177,214,217, 344, 289-290, 383, 533, 529, 543, 601, 544, 594, 279, 374 and 660,
respectively in order of appearance, and Figures 7C-7D disclose SEQ 1D NOS 702, 699, 704, 706,
689, 507, 624,703, 716, 606, 605, 642, 691, 731, 375, 727, 662, 587 and 714, respectively in order of
appearance).

FIGURES 8A-B provide data from a variety of macrocycles.

DETAILED DESCRIPTION OF THE INVENTION
As used herein, the term “macrocycle” refers to a molecule having a chemical structure including a
ring or cycle formed by at least 9 covalently bonded atoms.
As used herein, the term “peptidomimetic macrocycle” or “crosslinked polypeptide” refers to a
compound comprising a plurality of amino acid residues joined by a plurality of peptide bonds and at
least one macrocycle-forming linker which forms a macrocycle between a first naturally-occurring or
non-naturally-occurring amino acid residue (or analog) and a second naturally-occurring or non-

naturally-occurring amino acid residue (or analog) within the same molecule. Peptidomimetic
5.
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macrocycle include embodiments where the macrocycle-forming linker connects the o carbon of the
first amino acid residue (or analog) to the a carbon of the second amino acid residue (or analog). The
peptidomimetic macrocycles optionally include one or more non-peptide bonds between one or more
amino acid residues and/or amino acid analog residues, and optionally include one or more non-
naturally-occurring amino acid residues or amino acid analog residues in addition to any which form
the macrocycle. A “corresponding uncrosslinked polypeptide” when referred to in the context of a
peptidomimetic macrocycle is understood to relate to a polypeptide of the same length as the
macrocycle and comprising the equivalent natural amino acids of the wild-type sequence
corresponding to the macrocycle.

As used herein, the term “stability” refers to the maintenance of a defined secondary structure in
solution by a peptidomimetic macrocycle of the invention as measured by circular dichroism, NMR or
another biophysical measure, or resistance to proteolytic degradation in vitro ot in vivo. Non-limiting
examples of secondary structures contemplated in this invention are a-helices, B-turns, and p-pleated
sheets.

As used herein, the term “helical stability” refers to the maintenance of « helical structure by a
peptidomimetic macrocycle of the invention as measured by circular dichroism or NMR. For
example, in some embodiments, the peptidomimetic macrocycles of the invention exhibit at least a
1.25, 1.5, 1.75 or 2-fold increase in a-helicity as determined by circular dichroism compared to a
corresponding uncrosslinked macrocycle.

The term “o-amino acid” or simply “amino acid” refers to a molecule containing both an amino group
and a carboxyl group bound to a carbon which is designated the a-carbon. Suitable amino acids
include, without limitation, both the D-and L-isomers of the naturally-occurring amino acids, as well
as non-naturally occurring amino acids prepared by organic synthesis or other metabolic routes.
Unless the context specifically indicates otherwise, the term amino acid, as used herein, is intended to
include amino acid analogs.

The term “naturally occurring amino acid” refers to any one of the twenty amino acids commonly
found in peptides synthesized in nature, and known by the one letter abbreviations A, R, N, C, D, Q,
E,GHLLK MFPS T, W,Yand V.

The term “amino acid analog™ or “non-natural amino acid” refers to a molecule which is structurally
similar to an amino acid and which can be substituted for an amino acid in the formation of a
peptidomimetic macrocycle. Amino acid analogs include, without limitation, compounds which are
structurally identical to an amino acid, as defined herein, except for the inclusion of one or more
additional methylene groups between the amino and carboxyl group (e.g., a-amino B-carboxy acids),
or for the substitution of the amino or carboxy group by a similarly reactive group (e.g., substitution
of the primary amine with a secondary or tertiary amine, or substitution of the carboxy group with an

ester). Non-natural amino acids include structures according to the following:
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[0027] A “non-essential” amino acid residue is a residue that can be altered from the wild-type sequence of a

[0028]

[0029]

polypeptide without abolishing or substantially altering its essential biological or biochemical activity
(e.g., receptor binding or activation). An “essential” amino acid residue is a residue that, when altered
from the wild-type sequence of the polypeptide, results in abolishing or substantially abolishing the
polypeptide's essential biological or biochemical activity.

A “conservative amino acid substitution” is one in which the amino acid residue is replaced with an
amino acid residue having a similar side chain. Families of amino acid residues having similar side
chains have been defined in the art. These families include amino acids with basic side chains (e.g., K,
R, H), acidic side chains (e.g., D, E), uncharged polar side chains (e.g., G, N, Q, S, T, Y, C), nonpolar
side chains (e.g., A, V, L, I, P, F, M, W), beta-branched side chains (e.g., T, V, I) and aromatic side
chains (e.g., Y, F, W, H). Thus, a predicted nonessential amino acid residue in a polypeptide, for
example, is preferably replaced with another amino acid residue from the same side chain family.
Other examples of acceptable substitutions are substitutions based on isosteric considerations (e.g.
norleucine for methionine) or other properties (e.g. 2-thienylalanine for phenylalanine).

The term “capping group” refers to the chemical moiety occurring at either the carboxy or amino
terminus of the polypeptide chain of the subject peptidomimetic macrocycle. The capping group of a
carboxy terminus includes an unmodified carboxylic acid (ie <COOH) or a carboxylic acid with a
substituent. For example, the carboxy terminus may be substituted with an amino group to yield a
carboxamide at the C-terminus. Various substituents include but are not limited to primary and
secondary amines, including pegylated secondary amines. Representative secondary amine capping

groups for the C-terminus include:

N N N
H H H H H

isopropylamide  propylamide  sec-butylamide butylamide isobutylamide

(-NHPT) (-NHnPr) (-NHsBu) {(-NHnBu) (-NHiBu)

\\N/\/\/ \\N/\)\ ‘\N/\/\/ ‘\N/\/k

H H H H
amylamide isoamylamide hexylamide 3,3-dimethylbutylamide

(-NHAm) (-NHIAm) (-NHHex) {(-NHnBu3,3Me)

-10-
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The capping group of an amino terminus includes an unmodified amine (ie -“NH,) or an amine with a
substituent. For example, the amino terminus may be substituted with an acyl group to yield a
carboxamide at the N-terminus. Various substituents include but are not limited to substituted acyl
groups, including C,;-C, carbonyls, C,-C3, carbonyls, and pegylated carbamates. Representative

capping groups for the N-terminus include:

L@t O gt

Pr-
Isonicotinyl
Adamantylcarbonyl 1-Naphthy!
(Admac) (Napac) (Isoac)
I\j /\/\/ﬁ Q
n _N . \f/ﬂ\ . \/\/\)1\
H- N,N-Dimethylaminoacety! Trimethylacetyl Hexanoyl Hep/
(uncapped) (Dmaac) (Tmac) (Hexac)
Decanoyl Paimityl
(Decac) (Pamtgl
/O\/\O/\/O\/\Oj .
mdPEG3

0 B
~ \/\O/\/O\/\O/\/O\/\O/\/O\/\O .

mdPEG7
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The term “member” as used herein in conjunction with macrocycles or macrocycle-forming linkers
refers to the atoms that form or can form the macrocycle, and excludes substituent or side chain
atoms. By analogy, cyclodecane, 1,2-difluoro-decane and 1,3-dimethyl cyclodecane are all considered
ten-membered macrocycles as the hydrogen or fluoro substituents or methyl side chains do not

participate in forming the macrocycle.

The symbol “/ E when used as part of a molecular structure refers to a single bond or a trans or cis
double bond.

The term “amino acid side chain” refers to a moiety attached to the o-carbon in an amino acid. For
example, the amino acid side chain for alanine is methyl, the amino acid side chain for phenylalanine
is phenylmethyl, the amino acid side chain for cysteine is thiomethyl, the amino acid side chain for
aspartate is carboxymethyl, the amino acid side chain for tyrosine is 4-hydroxyphenylmethyl, etc.
Other non-naturally occurting amino acid side chains are also included, for example, those that occur
in nature (e.g., an amino acid metabolite) or those that are made synthetically (e.g., an a,a di-
substituted amino acid).

The term “o, 0o di-substituted amino™ acid refers to a molecule or moiety containing both an amino
group and a carboxyl group bound to a carbon (the a-carbon) that is attached to two natural or non-
natural amino acid side chains.

The term “polypeptide” encompasses two or more naturally or non-naturally-occurring amino acids
joined by a covalent bond (e.g., an amide bond). Polypeptides as described herein include full length
proteins (e.g., fully processed proteins) as well as shorter amino acid sequences (e.g., fragments of
naturally-occurring proteins or synthetic polypeptide fragments).

The term “macrocyclization reagent™ or “macrocycle-forming reagent” as used herein refers to any
reagent which may be used to prepare a peptidomimetic macrocycle of the invention by mediating the
reaction between two reactive groups. Reactive groups may be, for example, an azide and alkyne, in
which case macrocyclization reagents include, without limitation, Cu reagents such as reagents which
provide a reactive Cu(1) species, such as CuBr, Cul or CuOTf{, as well as Cu(II) salts such as
Cu(CO,CHjs),, CuSOy, and CuCl, that can be converted in situ to an active Cu(l) reagent by the
addition of a reducing agent such as ascorbic acid or sodium ascorbate. Macrocyclization reagents
may additionally include, for example, Ru reagents known in the art such as Cp*RuCl(PPhs),,
[Cp*RuCl], or other Ru reagents which may provide a reactive Ru(Il) species. In other cases, the
reactive groups are terminal olefins. In such embodiments, the macrocyclization reagents or
macrocycle-forming reagents are metathesis catalysts including, but not limited to, stabilized, late
transition metal carbene complex catalysts such as Group VIII transition metal carbene catalysts. For
example, such catalysts are Ru and Os metal centers having a +2 oxidation state, an electron count of
16 and pentacoordinated. Additional catalysts are disclosed in Grubbs et al., “Ring Closing Metathesis
and Related Processes in Organic Synthesis” Acc. Chem. Res. 1995, 28, 446-452, and U.S. Pat. No.

5,811,515. In yet other cases, the reactive groups are thiol groups. In such embodiments, the

-12-
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macrocyclization reagent is, for example, a linker functionalized with two thiol-reactive groups such
as halogen groups.

The term “halo” or “halogen” refers to fluorine, chlorine, bromine or iodine or a radical thereof.

The term “alkyl” refers to a hydrocarbon chain that is a straight chain or branched chain, containing
the indicated number of carbon atoms. For example, C;-Cy, indicates that the group has from 1 to 10
(inclusive) carbon atoms in it. In the absence of any numerical designation, “alkyl” is a chain (straight
or branched) having 1 to 20 (inclusive) carbon atoms in it.

The term “alkylene” refers to a divalent alkyl (i.e., -R-).

The term “alkeny!” refers to a hydrocarbon chain that is a straight chain or branched chain having one
or more carbon-carbon double bonds. The alkenyl moiety contains the indicated number of carbon
atoms. For example, C,-C,, indicates that the group has from 2 to 10 (inclusive) carbon atoms in it.
The term “lower alkenyl” refers to a C,-Cs alkenyl chain. In the absence of any numerical designation,
“alkenyl” is a chain (straight or branched) having 2 to 20 (inclusive) carbon atoms in it.

The term “alkynyl” refers to a hydrocarbon chain that is a straight chain or branched chain having one
or more carbon-carbon triple bonds. The alkynyl moiety contains the indicated number of carbon
atoms. For example, C,-Cy, indicates that the group has from 2 to 10 (inclusive) carbon atoms in it.
The term “lower alkynyl” refers to a C;-Cg alkynyl chain. In the absence of any numerical
designation, “alkynyl” is a chain (straight or branched) having 2 to 20 (inclusive) carbon atoms in it.
The term “aryl” refers to a 6-carbon monocyclic or 10-carbon bicyclic aromatic ring system wherein
0, 1,2, 3, or 4 atoms of each ring are substituted by a substituent. Examples of aryl groups include
phenyl, naphthyl and the like. The term “arylalkyl” or the term “aralkyl” refers to alkyl substituted
with an aryl. The term “arylalkoxy” refers to an alkoxy substituted with aryl.

“Arylalkyl” refers to an aryl group, as defined above, wherein one of the aryl group's hydrogen atoms
has been replaced with a C;-Cs alkyl group, as defined above. Representative examples of an arylalkyl
group include, but are not limited to, 2-methylphenyl, 3-methylphenyl, 4-methylphenyl, 2-
ethylphenyl, 3-ethylphenyl, 4-ethylphenyl, 2-propylphenyl, 3-propylphenyl, 4-propylphenyl, 2-
butylphenyl, 3-butylphenyl, 4-butylphenyl, 2-pentylphenyl, 3-pentylphenyl, 4-pentylphenyl, 2-
isopropylphenyl, 3-isopropylphenyl, 4-isopropylphenyl, 2-isobutylphenyl, 3-isobutylphenyl, 4-
isobutylphenyl, 2-sec-butylphenyl, 3-sec-butylphenyl, 4-sec-butylphenyl, 2-t-butylphenyl, 3-t-
butylphenyl and 4-t-butylphenyl.

*“Arylamido” refers to an aryl group, as defined above, wherein one of the aryl group's hydrogen
atoms has been replaced with one or more -C(O)NH, groups. Representative examples of an
arylamido group include 2-C(O)NH2-phenyl, 3-C{O)NH;-phenyl, 4-C(O)NH,-phenyl, 2-C{(O)NH,-
pyridyl, 3-C(O)NH,-pyridyl, and 4-C(O)NH,-pyridyl,

“Alkylheterocycle” refers to a C,-Cs alkyl group, as defined above, wherein one of the C,-Cs alkyl
group's hydrogen atoms has been replaced with a heterocycle. Representative examples of an
alkylheterocycle group include, but are not limited to, -CH,CH,-morpholine, -CH,CH,-piperidine, -

CH,CH,CH,-morpholine, and -CH,CH,CH,-imidazole.
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“Alkylamido” refers to a C,-Cs alkyl group, as defined above, wherein one of the C,-Cs alkyl group's
hydrogen atoms has been replaced with a -C(O)NH, group. Representative examples of an alkylamido
group include, but are not limited to, -CH,-C(O)NH,, -CH,CH,-C(O)NH,, -CH,CH,CH,C(O)NH,, -
CH,CH,CH,CH,C(O)NH,, -CH,CH,CH,CH,CH,C(O)NH,, -CH,CH(C(O)NH,)CHs, -
CH,CH(C(O)NH,)CH,CH;, -CH(C(O)NH,)CH,CH3;, -C(CH;),CH,C(O)NH,, —CH,-CH,-NH-C(O)-
CHj;, -CH,-CH,-NH-C(0)-CH;3-CH3, and ~CH,-CH,-NH-C(0)-CH=CH..

“Alkanol” refers to a C;-Cs alkyl group, as defined above, wherein one of the C,-C; atkyl group's
hydrogen atoms has been replaced with a hydroxyl group. Representative examples of an alkanol
group include, but are not limited to, -CH,OH, -CH,CH,0H, -CH,CH,CH,0H, -CH,CH,CH,CH,0H,
-CH,CH,CH, CH,CH,0H, -CH,CH(OH)CHj3;, -CH,CH{OH)CH,CHj3, -CH(OH)CH; and -
C(CH;),CH,0H.

“Alkylcarboxy” refers to a C-Cs alkyl group, as defined above, wherein one of the C,-Cs alkyl
group's hydrogen atoms has been replaced with a --COOH group. Representative examples of an
alkylcarboxy group include, but are not limited to, -CH,COOH, -CH,CH,COOH, -
CH,CH,CH,COOH, -CH,CH,CH,CH,COOH, -CH,CH(COOH)CH:, -CH,CH,CH,CH,CH,COOH, -
CH,CH(COOH)CH,CH;, -CH(COOH)CH,CHj and -C(CH;),CH,COOH.

The term “cycloalkyl” as employed herein includes saturated and partially unsaturated cyclic
hydrocarbon groups having 3 to 12 carbons, preferably 3 to 8 carbons, and more preferably 3 to 6
carbons, wherein the cycloalkyl group additionaily is optionally substituted. Some cycloalkyl groups
include, without limitation, cyclopropyl, cyclobutyl, cyclopentyl, cyclopentenyl, cyclohexyl,
cyclohexenyl, cycloheptyl, and cyclooctyl.

The term “heteroaryl” refers to an aromatic 5-8 membered monocyclic, 8-12 membered bicyclic, or
11-14 membered tricyclic ring system having 1-3 heteroatoms if monocyclic, 1-6 heteroatoms if
bicyclic, or 1-9 heteroatoms if tricyclic, said heteroatoms selected from O, N, or S (e.g., carbon atoms
and 1-3, 1-6, or 1-9 heteroatoms of O, N, or S if monocyclic, bicyclic, or tricyclic, respectively),
wherein 0, 1, 2, 3, or 4 atoms of each ring are substituted by a substituent. Examples of heteroaryl
groups include pyridyl, furyl or furanyl, imidazolyl, benzimidazolyl, pyrimidinyl, thiophenyl or
thienyl, quinolinyl, indolyl, thiazolyl, and the like.

The term “heteroarylalkyl” or the term “heteroaralkyl” refers to an alkyl substituted with a heteroaryt.
The term “heteroarylalkoxy” refers to an alkoxy substituted with heteroaryl.

The term “heteroarylalkyl” or the term “heteroaralkyl” refers to an alkyl] substituted with a heteroaryl.
The term “heteroarylalkoxy” refers to an alkoxy substituted with heteroaryl.

The term “heterocyclyl” refers to a nonaromatic 5-8 membered monocyclic, 8-12 membered bicyclic,
or 11-14 membered tricyclic ring system having 1-3 heteroatoms if monocyclic, 1-6 heteroatoms if
bicyclic, or 1-9 heteroatoms if tricyclic, said heteroatoms selected from O, N, or S (e.g., carbon atoms
and 1-3, 1-6, or 1-9 heteroatoms of O, N, or § if monocyclic, bicyclic, or tricyclic, respectively),
wherein 0, 1, 2 or 3 atoms of each ring are substituted by a substituent. Examples of heterocyclyl

groups include piperazinyl, pyrrolidinyl, dioxanyl, morpholinyl, tetrahydrofuranyl, and the like.
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The term “substituent” refers to a group replacing a second atom or group such as a hydrogen atom on
any molecule, compound or moiety. Suitable substituents include, without limitation, halo, hydroxy,
mercapto, 0Xo, nitro, haloalkyl, alkyl, alkaryl, aryl, aralkyl, alkoxy, thioalkoxy, aryloxy, amino,
alkoxycarbonyl, amido, carboxy, alkanesulfonyl, alkylcarbonyl, and cyano groups.

In some embodiments, the compounds of this invention contain one or more asymmetric centers and
thus occur as racemates and racemic mixtures, single enantiomers, individual diastereomers and
diastereomeric mixtures. Alf such isomeric forms of these compounds are included in the present
invention unless expressly provided otherwise. In some embodiments, the compounds of this
invention are also represented in multiple tautomeric forms, in such instances, the invention includes
all tautomeric forms of the compounds described herein (e.g., if alkylation of a ring system results in
alkylation at multiple sites, the invention includes all such reaction products). All such isomeric forms
of such compounds are included in the present invention unless expressly provided otherwise. All
crystal forms of the compounds described herein are included in the present invention unless
expressly provided otherwise.

As used herein, the terms “increase™ and “decrease” mean, respectively, to cause a statistically
significantly (i.e., p <0.1) increase or decrease of at least 5%.

As used herein, the recitation of a numerical range for a variable is intended to convey that the
invention may be practiced with the variable equal to any of the values within that range. Thus, for a
variable which is inherently discrete, the variable is equal to any integer value within the numerical
range, including the end-points of the range. Similarly, for a variable which is inherently continuous,
the variable is equal to any real value within the numerical range, including the end-points of the
range. As an example, and without limitation, a variable which is described as having values between
0 and 2 takes the values 0, 1 or 2 if the variable is inherently discrete, and takes the values 0.0, 0.1, '
0.01, 0.001, or any other real values > 0 and <2 if the variable is inherently continuous.

As used herein, unless specifically indicated otherwise, the word “or” is used in the inclusive sense of
“and/or’” and not the exclusive sense of “either/or.”

The term “on average™ represents the mean value derived from performing at least three independent
replicates for each data point.

The term “biological activity” encompasses structural and functional properties of a macrocycle of the
invention. Biological activity is, for example, structural stability, alpha-helicity, affinity for a target,
resistance to proteolytic degradation, cell penetrability, intracellular stability, in vivo stability, or any
combination thereof.

The details of one or more particular embodiments of the invention are set forth in the accompanying
drawings and the description below. Other features, objects, and advantages of the invention will be
apparent from the description and drawings, and from the claims.

In some embodiments, the peptide sequences are derived from the p53 protein.

A non-limiting exemplary list of suitable p53 peptides for use in the present invention is given below.
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(SEQ ID NOS 1-18, respectively, in order of appearance)

Sequence (bold = critical residue; X = cross-linked amino acid) Design Notes

Ac— Gln | Ser | Gin | GIn | Thr | Phe | Ser | Asn | Leu | Trp | Arg | Leu | Leu | Pro [ Gln | Asn { -NH2 linear
i--> i+4 x-link

Ac- X Gln | Ser | Gin X Thr | Phe | Ser | Asn | Leu | Trp | Azg | Leu | Leu | Pro | Gln | Asn | -NH2 #1
i--= i+4 x-link

Ac— X {Ser| Gin | GIn X | phe | Ser| asn|lea]| Trp | Arg | Teu | Leu | Pro | @in | Asn -~z |t :zx
i--> i+4 x-link

Ac- Gln|Ser| X |Gln| Thr|phe| X | Asn| Leu| Trp | Arg | Leu | Leu | Pro | Gln | Asn | -NH2 #
i--> i+4 x-link

Ac- Gln | Ser { Gln| X [ Thr|pPhe| Ser | X | Leu| Trp | Arg | Leu | Leu | Pro | Gln | Asn |-NH2 #4
i--> i+4 x-link

Ac- Gln | Ser | GIn | Gln| X | Phe| Ser | Asn| X | Trp | Arg | Leu | Leu | Pro | Gln | Asn | -NH2 #5
i--> i+4 x-link

Ac- Gln| Ser | Gln | Gin | Thr | Phe | X | Asn| Leu| Trp| X | Leu| Leu | Pro | Gin | Asn |-NH2 4
i--> i+4 x-link

Ne- Cln| Ser | Gln | Cln | Thr | Phe | Ser | X | leu| Trp | Arg| X | Leu | Pro | Gln | Asn -nuz |’ #7"
i--> {+4 x-link

Ac- Gln | Ser | Gin | Gln | Thr | Phe | Ser | Asn | Leu | Trp X Leu | Leu | Pro X Asn | -NH2 #8
i--> +4 x-link

Ac- Gin | Ser | Gln | Gin| T™r | phe | ser | Asn | Leu | Tep | Brg] X | Leu| Pro| Gln| X |-NH2 #9
> (47 x-link

Ac— X | Gln| Ser | Gln| Gln | Thr | Phe | X | Asn | Leu| Trp | Arg | Leu | Leu | Pro | Gln | Asn | -Nu2 #
j=-> i+7 x-link

Rc- X | Ser { Gin | Gln | Thr | Phe | Ser X | Leu| Trp | Arg | Leu | Leu ]| Prc | Gln | Asn -xnz2 ' ;2)(
. o 1> i+7 x-link

Ac- Gln| X [Gln| Gln| Thr | Phe | Ser { Asn|{ X | Trp § Arg | Leu | Leu | Pro | Gln | Asn |-NH2 #3
> i+7 x-link

Ac- Gln| Ser | Gln{ X | Thr | Phe | Ser [Asn | Leu | Trp | X | Leu | Leu | Fro | Gln | Asn | -NH2 54
i--> i+7 x-link

Ac- Gln| Ser | GIn|[ Gln| X | Phe| Ser | Asn | Leu | Trp | Arg | X | Leu| Pro | Gln | Asn | -NH2 45
. i~> i+7 x-link

AcC- Gln | Ser | Gln | Gln | Thr | Phe X Asn | Leu | Trp | Arg | Leu | Leu X Gln | Asn | -NH2Z #
. i~> i+7 x-link

Ac-— Gln | Ser | Gin | Gln | Thr | Phe | Ser X Leu | Trp | Arg | Leu | Leu | Pro X Asn | -NO2 #7
R i-> i+7 x-link

Ac- Gln | Ser | GIn | Gin | Thr { Phe | Ser | Asn X Trp | Arg | Leu | Leu | Pro | Gln X | -NH2 88
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TABLE 2

(SEQ ID NOS 19-31, respectively, in order of appearance)
Sequence (bold = critical residue; X = cross-linked amino acid) Notes,
Ac- Leu| Thr | Phe |Glu|His | Tyr| Trp |Ala|Gln| Leu | Thr | Ser -NH2 linear
- i--> i+4 X-
Ac-| X |Leu|Thr| Phe | X {His|Tyr| Trp |Ala{Gln| Leu | Thr | Ser -NH2 link #1
i--> i+4 x-
Ac- X | Thr| Phe [Glu| X |Tyr| Trp |Ala|Gln{| Leu | Thr | Ser ~-NH2 link #2
. i--> i+4 x-
Ac- Leu| X | Phe |GlulHis| X | Trp {Ala|Gln| Leu | Thr|Ser -NH2 link #3
o
Ac- Leu|Thr| Phe | X [His|Tyr| Trp | X |Gln} Leu | Thr|Ser -NH2 Ilinll(::tix
T
Ac- Leu|Thr| Phe [Glul X |Tyr| Trp {Ala| X | Leu | Thr|Ser -NH2 Ilinl'(;SX
j--> i+4 x-
Ac- Leu|Thr| Phe |Glu|His |Tyr| Trp | X |Gln| Leu |Thr| X ~NH2 Ilinll(;6x
jr> +4 X~
Ac- Leu|Thr| Phe |Glu|His|Tyr| Trp jAlal X | Leu |Thr|Ser} X | -NH2 IHnL;%
T
Ac- X |Thr| phe |Gluluis|Tyr| Trp | X {Gin| Leu |{Thr|ser -NH2 '"nl'(;:(
T
Ac- Glnj X | Phe |Glu|His|Tyr| Trp |Ala] X | Leu | Thr|Ser -NH2 Ilinll(-#?zx
T
Ac- Gin)Thr| Phe | X |His|Tyr}| Trp |Ala|CGln| Leu | X |Ser -NH2 II;II'(;3X
i--> i+7 x-
Bc- Gin{Thr| Phe |Glu| X |Tyr| Trp {2la|cin| Leu |Thr| X -NH2 '"n:(;:
7 X
Ac- Gin|Thr| phe |Glu|His| X | Trp |Ala|Gin| Leu |Thr|ser| X | -nu2 'I;I'(;sx

TABLE 3

(SEQ ID NOS 32-37, respectively, in order of appearance)
Sequence (bold = critical residue; X = cross-linked amino acid) P
Ac- Phe | Met Ai/}:Zanis Tyr | 6-C1Trp | Glu Ac3cggln/L Leu -NH2 | linear
Aib/His Ac3c/Gln/L ~ i—> i+4 x-
Ac- | X | phe | Met Isn X | 6-ClTrp | Glu ou Leu NH2 fink #1
Aib/His Ac3c/Gln/L _ i--> i+4 x-
Ac- Phe X /asn Tyr | 6-C1lTrp X oo Leu NH2 link #2
i--> i+4 x-
Ac- Phe | Met X Tyr | 6-ClTrp | Glu X Leu ~-NH2 fink #3
Aib/His - > +7 X-
Ac- X Phe | Met /Asn Tyr | 6-C1Trp | Glu X Leu NH2 link #1
_ Aib/His Ac3¢/Gln/L R > 47 x-
Ac Phe | X /nsn | TYT | 6-ClTrp Glu ou Leu | X NH2 link #2
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In Table 3 and elsewhere, “Aib” represents a 2-aminoisobutyric acid residue, while “Ac3¢” represents

a aminocyclopropane carboxylic acid residue.

Peptidomimetic Macrocycles

[0063] In some embodiments, a peptidomimetic macrocycle of the invention has the Formula (I):

O
57 ¥
— N
[D]v/ [Alx—[Bly—I[Clz [Ew
R1 RZ
B Ju
Formula [

wherein:

each A, C, D, and E is independently a natural or non-natural amino acid, and the terminal D and E
independently optionally include a capping group;

R3
A

B is a natural or non-natural amino acid, amino acid analog, O ,[-NH-L;-CO-}],
[-NH-L3-SO,-], or [-NH-Ls-];

R, and R, are independently —H, alkyl, alkenyl, alkynyl, arylalkyl, cycloalkyl, cycloalkylalkyl,
heteroalkyl, or heterocycloalkyl, unsubstituted or substituted with halo—;

R; is hydrogen, alkyl, alkenyl, alkynyl, arylalkyl, heteroalkyl, cycloalkyl, heterocycloalkyl,
cycloaikylalkyl, cycloaryl, or heterocycloaryl, optionally substituted with Rs;

L is a macrocycle-forming linker of the formula —L,~L,—;

L, and L; are independently alkylene, alkenylene, alkynylene, heteroalkylene, cycloalkylene,
heterocycloalkylene, cycloarylene, heterocycloarytene, or [-R4-K-Ry4-1,, each being optionally substituted with
Rs;

each Ry is alkylene, alkenylene, alkynylene, heteroalkylene, cycloalkylene, heterocycloalkylene,
arylene, or heteroarylene;

each K is Q, S, SO, SO,, CO, CO,, or CONRj;

each R; is independently halogen, alkyl, -ORg, -N(Rg)z, -SR¢, -SORg, -SO,R¢, -CO;R;;, a fluorescent
moiety, a radioisotope or a therapeutic agent;

each Ry is independently —H, alkyl, alkenyl, alkynyl, arylalkyl, cycloalkylalkyl, heterocycloalkyl, a
fluorescent moiety, a radioisotope or a therapeutic agent;

Ry is —H, alkyl, alkenyl, alkynyl, arylalkyl, cycloalkyl, heteroalkyl, cycloalkylalkyl, heterocycloalkyl,

cycloaryl, or heterocycloaryl, optionally substituted with Rs, or part of a cyclic structure with a D residue;

18-
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Rg is ~H, alkyl, alkenyl, alkynyl, arylalkyl, cycloalkyl, heteroalkyl, cycloalkylalkyl, heterocycloalkyl,

cycloaryl, ot heterocycloaryl, optionally substituted with Rs, or part of a cyclic structure with an E residue;

10064]
[0065]

[0066]

{0067]

[0068]

[0069]

[0070]

v and w are independently integers from 1-1000;

u is an integer from 1-10;

X, y and z are independently integers from 0-10; and

n is an integer from 1-5.

In one embodiment, L; and L,, either alone or in combination, do not form a triazole or a thioether.
In one example, at least one of R; and R; is alkyl, unsubstituted or substituted with halo—-. In another
example, both R, and R, are independently alkyl, unsubstituted or substituted with halo-. In some
embodiments, at least one of R; and R, is methyl. In other embodiments, R; and R; are methyl.

In some embodiments of the invention, x+y+z is at least 3. In other embodiments of the invention,
x+y+zis 1,2,3.4,5,6,7,8,9 or 10. Each occurrence of A, B, C, D or E in a macrocycle or
macrocycle precursor of the invention is independently selected. For example, a sequence represented
by the formula [A}],, when X is 3, encompasses embodiments where the amino acids are not identical,
e.g. Gln—Asp-Ala as well as embodiments where the amino acids are identical, e.g. GIn-Gln—Gln.
This applies for any value of x, y, or z in the indicated ranges. Similarly, when u is greater than 1,
each compound of the invention may encompass peptidomimetic macrocycles which are the same or
different. For example, a compound of the invention may comprise peptidomimetic macrocycles
comprising different linker lengths or chemical compositions.

In some embodiments, the peptidomimetic macrocycle of the invention comprises a secondary
structure which is an a-helix and Ry is —-H, allowing intrahelical hydrogen bonding. In some
embodiments, at least one of A, B, C, D or E is an a,a-disubstituted amino acid. In one example, B is

an a,a-disubstituted amino acid. For instance, at least one of A, B, C, D or E is 2-aminoisobutyric
Rs O
|

%{N\)J\r:

In other embodiments, the length of the macrocycle-forming linker 1. as measured from a first Ca to a

acid. In other embodiments, at least one of A, B, C, D or E is

second Ca is selected to stabilize a desired secondary peptide structure, such as an a-helix formed by

residues of the peptidomimetic macrocycle including, but not necessarily limited to, those between the

first Ca to a second Ca.
In one embodiment, the peptidomimetic macrocycle of Formula (1) is:

Ry Rz L; 8 Rt R 9 Ry R
‘ . Elw

Oy~

wherein each R, and R, is independently independently ~H, alkyl, alkenyl, alkynyl, arylalkyl,
cycloalkyl, cycloalkylalkyl, heteroalkyl, or heterocycloalkyl, unsubstituted or substituted with halo—.

In related embodiments, the peptidomimetic macrocycle of Formula Dis:

-19-



CA 02807685 2013-08-20

R1 Ro

D, SN N N i ~~“‘R2H N El
1V\”)\”/ ﬁ)\rf ”)\ﬂ/ u)ﬁ([ »
o Ry 0 Rz o R 0

Ry

[0071] In other embodiments, the peptidomimetic macrocycle of Formula (1) is a compound of any of the

formulas shown below:

o3
<
e
<
Ay
<
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L

wherein “AA” represents any natural or non-natural amino acid side chain and “; ” is [D)y, [E]. as defined

above, and n is an integer between 0 and 20, 50, 100, 200, 300, 400 or 500. In some embodiments, n is 0. In

other embodiments, n is less than 50.

forming linker L are shown below.

[0072] Exemplary embodiments of the macrocycle
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where X, Y =-CH,-, O, S, or NH
m, n, 0, p=0-10

0
m n
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where X, Y = -CH,-, O, S, or NH
m,n, o, p=0-10
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Ly
%

n Ykﬁ)p

v

where X, Y =-CH,-, O, S, or NH
m, n, 0,p=0-10

where X, Y =-CH,-, O, S, or NH
m,n, 0=0-10

R = H, alkyl, other substituent

[0073)

[0074]

[0075)

[0076]

[n other embodiments, D and/or E in the compound of Formula I are further modified in order to
facilitate cellular uptake. In some embodiments, lipidating or PEGylating a peptidomimetic
macrocycle facilitates cellular uptake, increases bioavailability, increases blood circulation, alters
pharmacokinetics, decreases immunogenicity and/or decreases the needed frequency of
administration.

In other embodiments, at least one of [D] and [E] in the compound of Formula I represents a moiety
comprising an additional macrocycle-forming linker such that the peptidomimetic macrocycle
comprises at least two macrocycle-forming linkers. In a specific embodiment, a peptidomimetic
macrocycle comprises two macrocycle-forming linkers. In an embodiment, u is 2.

In the peptidomimetic macrocycles of the invention, any of the macrocycle-forming linkers described
herein may be used in any combination with any of the sequences shown in Tables 1-4 and also with
any of the R— substituents indicated herein.

In some embodiments, the peptidomimetic macrocycle comprises at least one o-helix motif. For
example, A, B and/or C in the compound of Formula I include one or more a-helices. As a general
matter, a-helices include between 3 and 4 amino acid residues per turn. In some embodiments, the a-
helix of the peptidomimetic macrocycle includes 1 to 5 turns and, therefore, 3 to 20 amino acid
residues. In specific embodiments, the a-helix includes 1 turn, 2 turns, 3 turns, 4 turns, or 5 turns. In
some embodiments, the macrocycle-forming linker stabilizes an a-helix motif included within the
peptidomimetic macrocycle. Thus, in some embodiments, the length of the macrocycle-forming linker
L from a first Ca to a second Ca is selected to increase the stability of an a-helix. In some
embodiments, the macrocycle-forming linker spans from 1 turn to 5 turns of the o-helix. In some
embodiments, the macrocycle-forming linker spans approximately 1 turn, 2 turns, 3 turns, 4 turns, ot
5 turns of the a-helix. In some embodiments, the length of the macrocycle-forming linker is
approximately 5 A to 9 A per turn of the a-helix, or approximately 6 A to 8 A per turn of the a-helix.

Where the macrocycle-forming linker spans approximately 1 turn of an o-helix, the length is equal to

0.
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approximately 5 carbon-carbon bonds to 13 carbon-carbon bonds, approximately 7 carbon-carbon
bonds to 11 carbon-carbon bonds, or approximately 9 carbon-carbon bonds. Where the macrocycle-
forming linker spans approximately 2 turns of an a-helix, the length is equal to approximately 8
carbon-carbon bonds to 16 carbon-carbon bonds, approximately 10 carbon-carbon bonds to 14
carbon-carbon bonds, or approximately 12 carbon-carbon bonds. Where the macrocycle-forming
linker spans approximately 3 turns of an a-helix, the length is equal to approximately 14 carbon-
carbon bonds to 22 carbon-carbon bonds, approximately 16 carbon-carbon bonds to 20 carbon-carbon
bonds, or approximately 18 carbon-carbon bonds. Where the macrocycle-forming linker spans
approximately 4 turns of an a-helix, the length is equal to approximately 20 carbon-carbon bonds to
28 carbon-carbon bonds, approximately 22 carbon-carbon bonds to 26 carbon-carbon bonds, or
approximately 24 carbon-carbon bonds. Where the macrocycle-forming linker spans approximately 5
turns of an ¢-helix, the length is equal to approximately 26 carbon-carbon bonds to 34 carbon-carbon
bonds, approximately 28 carbon-carbon bonds to 32 carbon-carbon bonds, or approximately 30
carbon-carbon bonds. Where the macrocycle-forming linker spans approximately 1 turn of an a-helix,
the linkage contains approximately 4 atoms to 12 atoms, approximately 6 atoms to 10 atoms, or
approximately 8 atoms. Where the macrocycle-forming linker spans approximately 2 turns of the o-
helix, the linkage contains approximately 7 atoms to 15 atoms, approximately 9 atoms to 13 atoms, or
approximately 11 atoms. Where the macrocycle-forming linker spans approximately 3 turns of the a-
helix, the linkage contains approximately 13 atoms to 21 atoms, approximately 15 atoms to 19 atoms,
or approximately 17 atoms. Where the macrocycle-forming linker spans approximately 4 turns of the
a-helix, the linkage contains approximately 19 atoms to 27 atoms, approximately 21 atoms to 25
atoms, or approximately 23 atoms. Where the macrocycle-forming linker spans approximately 5 turns
of the o-helix, the linkage contains approximately 25 atoms to 33 atoms, approximately 27 atoms to
31 atoms, or approximately 29 atoms. Where the macrocycle-forming linker spans approximately 1
turn of the a-helix, the resulting macrocycle forms a ring containing approximately 17 members to 25
members, approximately 19 members to 23 members, or approximately 21 members. Where the
macrocycle-forming linker spans approximately 2 turns of the a-helix, the resulting macrocycle forms
a ring containing approximately 29 members to 37 members, approximately 31 members to 35
members, or approximately 33 members. Where the macrocycle-forming linker spans approximately
3 turns of the a-helix, the resulting macrocycle forms a ring containing approximately 44 members to
52 members, approximately 46 members to 50 members, or approximately 48 members. Where the
macrocycle-forming linker spans approximately 4 turns of the o-helix, the resulting macrocycle forms
a ring containing approximately 59 members to 67 members, approximately 61 members to 65
members, or approximately 63 members. Where the macrocycle-forming linker spans approximately
5 turns of the a-helix, the resulting macrocycle forms a ring containing approximately 74 members to
82 members, approximately 76 members to 80 members, or approximately 78 members.

[0077] In other embodiments, the invention provides peptidomimetic macrocycles of Formula (IV) or (IVa):
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wherein:

each A, C, D, and E is independently a natural or non-natural amino acid, and the terminal D and E

independently optionally include a capping group;

A

B is a natural or non-natural amino acid, amino acid analog, O ,[-NH-Ls-CO-],
[-NH-L;-S0,-], or [-NH-L;-];

R, and R; are independently ~H, alkyl, alkenyl, alkynyl, arylalkyl, cycloalkyl, cycloalkylalkyl,
heteroalkyl, or heterocycloalkyl, unsubstituted or substituted with halo—, or part of a cyclic structure with an E
residue;

R; is hydrogen, alkyl, alkenyl, alkynyl, arylalkyl, heteroalkyl, cycloalkyl, heterocycloalkyl,
cycloalkylalkyl, cycloaryl, or heterocycloaryi, optionally substituted with Rs;

L is a macrocycle-forming linker of the formula —L,—L,—;

L, and L, are independently alkylene, alkenylene, alkynylene, heteroalkylene, cycloalkylene,
heterocycloalkylene, cycloarylene, heterocycloarylene, or [-R4-K-Ry-1,, each being optionally substituted with
Rs;

each Ry is alkylene, alkenylene, alkynylene, heteroalkylene, cycloalkylene, heterocycloalkylene,
arylene, or heteroarylene;

eachKis O, S, SO, SO,, CO, CO,, or CONRj;

each R; is independently halogen, alkyl, -ORg, -N(Rg)s, -SRs, -SORs, -SO:Rs, -CO;R,, a fluorescent
moiety, a radioisotope or a therapeutic agent;

each Re is independently —H, alkyl, alkenyl, alkynyl, arylalkyl, cycloalkylalkyl, heterocycloalkyl, a
fluorescent moiety, a radioisotope or a therapeutic agent;

R7 is —H, alkyl, alkenyl, alkyny!, arylalkyl, cycloalkyl, heteroalkyl, cycloalkylalkyl, heterocycloalkyl,
cycloaryl, or heterocycloaryl, optionally substituted with Rs;

v and w are independently integers from 1-1000;
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u is an integer from 1-10;

X, ¥ and z are independently integers from 0-10; and

n is an integer from 1-5.

In one example, L and L, either alone or in combination, do not form a triazole or a thioether.

In one example, at least one of R; and R, is alkyl, unsubstituted or substituted with halo~. In another
example, both R, and R, are independently alkyl, unsubstituted or substituted with halo—. In some
embodiments, at least one of R; and R; is methyl. In other embodiments, R, and R, are methyl.

In some embodiments of the invention, x+y+z is at least 1. In other embodiments of the invention,
x+y+z is at least 2. In other embodiments of the invention, x+ytzis 1, 2, 3,4, 5, 6,7, 8, 9 or 10. Each
occurrence of A, B, C, D or E in a macrocycle or macrocycle precursor of the invention is
independently selected. For example, a sequence represented by the formula [A]y, when x is 3,
encompasses embodiments where the amino acids are not identical, e.g. Gln—Asp—Ala as well as
embodiments where the amino acids are identical, e.g. Gln-Gln~Gln. This applies for any value of x,
y, or z in the indicated ranges.

In some embodiments, the peptidomimetic macrocycle of the invention comprises a secondary
structure which is an a-helix and Ry is —H, allowing intrahelical hydrogen bonding. In some
embodiments, at least one of A, B, C, D or E is an ¢,a-disubstituted amino acid. In one example, B is

an o,0-disubstituted amino acid. For instance, at least one of A, B, C, D or E is 2-aminoisobutyric
Rs O
|
N

“t{ \)J\;f.

In other embodiments, the length of the macrocycle-forming linker L. as measured from a first Cato a

acid. In other embodiments, at least one of A, B, C, D or E is

second Ca is selected to stabilize a desired secondary peptide structure, such as an a-helix formed by
residues of the peptidomimetic macrocycle including, but not necessarily limited to, those between the

first Ca to a second Ca.

Exemplary embodiments of the macrocycle-forming linker -L,-L,- are shown below.

/)0
m n mf\(\‘
%q%ﬂ\XAﬁk§;4\$4;Y o %q%ﬂ\x I \Kﬁ)p

s

where X, Y =-CHy-, O, S, or NH where X, Y =-CHo-, O, S, or NH
m,n, o, p=0-10 m,n,o0,p=0-10
0]
1€g»#2(iﬁﬂ}q,ﬂ\$4;v ) XY
R © tzLP m” T \q)o
where X, Y =-CH,-, 0, S, or NH where X, Y =-CH,-, O, S, or NH
m, n, o, p=0-10 m,n,0=0-10

R = H, alkyl, other substituent
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Preparation of Peptidomimetic Macrocycles

{0084] Peptidomimetic macrocycles of the invention may be prepared by any of a variety of methods known
in the art. For example, any of the residues indicated by “X” in Tables 1, 2, 3, or 4 may be substituted
with a residue capable of forming a crosslinker with a second residue in the same molecule or a
precursor of such a residue.

[0085] Various methods to effect formation of peptidomimetic macrocycles are known in the art. For
example, the preparation of peptidomimetic macrocycles of Formula 1 is described in Schafmeister et
al., J. Am. Chem. Soc. 122:5891-5892 (2000); Schafmeister & Verdine, J. Am. Chem. Soc. 122:5891
(2005); Walensky et al., Science 305:1466-1470 (2004); US Patent No. 7,192,713 and PCT
application WO 2008/121767. The o,a-disubstituted amino acids and amino acid precursors disclosed
in the cited references may be employed in synthesis of the peptidomimetic macrocycle precursor
polypeptides. For example, the “S5-olefin amino acid” is (S)-a-(2’-pentenyl) alanine and the “R8
otefin amino acid” is (R)-0-(2’-octenyl) alanine. Following incorporation of such amino acids into
precursor polypeptides, the terminal olefins are reacted with a metathesis catalyst, leading to the
formation of the peptidomimetic macrocycle. In various embodiments, the following amino acids may

be employed in the synthesis of the peptidomimetic macrocycle:

$/s8 $/r8

|0086] In other embodiments, the peptidomimetic macrocyles of the invention are of Formula IV or [Va.
Methods for the preparation of such macrocycles are described, for example, in US Patent No.
7,202,332,

[0087] Additional methods of forming peptidomimetic macrocycles which are envisioned as suitable to
perform the present invention include those disclosed by Mustapa, M. Firouz Mohd et al., J. Org.
Chem (2003), 68, pp. 8193-8198; Yang, Bin et al. Bioorg Med. Chem. Lett. (2004), 14, pp. 1403-
1406; U.S. Patent No. 5,364,851; U.S. Patent No. 5,446,128; U.S. Patent No. 5,824,483; U.S. Patent
No. 6,713,280, and U.S. Patent No. 7,202,332. In such embodiments, aminoacid precursors are used
containing an additional substituent R- at the alpha position. Such aminoacids are incorporated into
the macracycle precursor at the desired positions, which may be at the positions where the crosslinker

is substituted or, alternatively, elsewhere in the sequence of the macrocyecle precursor. Cyclization of

the precursor is then effected according to the indicated method.
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Assays

The properties of the peptidomimetic macrocycles of the invention are assayed, for example, by using
the methods described below. In some embodiments, a peptidomimetic macrocycle of the invention
has improved biological properties relative to a corresponding polypeptide lacking the substituents

described herein.

Assay to Determine o-helicity.

In solution, the secondary structure of polypeptides with a-helical domains will reach a dynamic
equilibrium between random coil structures and o-helical structures, often expressed as a “percent
helicity”. Thus, for example, alpha-helical domains are predominantly random coils in solution, with
a-helical content usually under 25%. Peptidomimetic macrocycles with optimized linkets, on the
other hand, possess, for example, an alpha-helicity that is at least two-fold greater than that ofa
corresponding uncrosslinked polypeptide. In some embodiments, macrocycles of the invention will
possess an alpha-helicity of greater than 50%. To assay the helicity of peptidomimetic macrocyles of
the invention, the compounds are dissolved in an aqueous solution (e.g. 50 mM potassium phosphate
solution at pH 7, or distilled H,0, to concentrations of 25-50 uM). Circular dichroism (CDY) spectra
are obtained on a spectropolarimeter (e.g., Jasco J-710) using standard measurement parameters (e.g.
temperature, 20°C; wavelength, 190-260 nm; step resolution, 0.5 nm; speed, 20 nm/sec;
accumulations, 10; response, 1 sec; bandwidth, 1 nm; path length, 0.1 cm). The a-helical content of
each peptide is calculated by dividing the mean residue ellipticity (e.g. [®]2220bs) by the reported
value for a model helical decapeptide (Yang et al. (1986), Methods Enzymol. 130:208)).

Assay to Determine Melting Temperature (Tm).

A peptidomimetic macrocycle of the invention comprising a secondary structure such as an o-helix
exhibits, for example, a higher melting temperature than a corresponding uncrossiinked polypeptide.
Typically peptidomimetic macrocycles of the invention exhibit Tm of > 60°C representing a highly
stable structure in aqueous solutions. To assay the effect of macrocycle formation on melting
temperature, peptidomimetic macrocycles or unmodified peptides are dissolved in distilled H,O (e.g.
at a final concentration of 50 pM) and the Tm is determined by measuring the change in ellipticity
over a temperature range (e.g. 4 to 95 °C) on a spectropolarimeter (e.g., Jasco J-710) using standard
parameters (e.g. wavelength 222nm; step resolution, 0.5 nm; speed, 20 nm/sec; accumulations, 10;

response, 1 sec; bandwidth, 1 nm; temperature increase rate: 1°C/min; path length, 0.1 cm).

Protease Resistance Assay.

The amide bond of the peptide backbone is susceptible to hydrolysis by proteases, thereby rendering
peptidic compounds vulnerable to rapid degradation in vivo. Peptide helix formation, however,
typically buries the amide backbone and therefore may shield it from proteolytic cleavage. The
peptidomimetic macrocycles of the present invention may be subjected to in vifro trypsin proteolysis

to assess for any change in degradation rate compared to a corresponding uncrosslinked polypeptide.
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For example, the peptidomimetic macrocycle and a corresponding uncrosslinked polypeptide are
incubated with trypsin agarose and the reactions quenched at various time points by centrifugation
and subsequent HPLC injection to quantitate the residual substrate by ultraviolet absorption at 280
nm. Briefly, the peptidomimetic macrocycle and peptidomimetic precursor (5 mcg) are incubated with
trypsin agarose (Pierce) (S/E ~125) for 0, 10, 20, 90, and 180 minutes. Reactions are quenched by
tabletop centrifugation at high speed; remaining substrate in the isolated supernatant is quantified by
HPLC-based peak detection at 280 nm. The proteolytic reaction displays first order kinetics and the

rate constant, k, is determined from a plot of In[S] versus time (k=-1Xslope).

Ex Vivo Stability Assay.

Peptidomimetic macrocycles with optimized linkers possess, for example, an ex vivo half-life that is at
least two-fold greater than that of a corresponding uncrosslinked polypeptide, and possess an ex vivo
half-life of 12 hours or more. For ex vivo serum stability studies, a variety of assays may be used. For
example, a peptidomimetic macrocycle and a corresponding uncrosslinked polypeptide (2 mcg) are
incubated with fresh mouse, rat and/or human serum (2 mL) at 37°C for 0, 1, 2, 4, 8, and 24 hours. To
determine the level of intact compound, the following procedure may be used: The samples are
extracted by transferring 100 pl of sera to 2 ml centrifuge tubes followed by the addition of 10 pL of
50 % formic acid and 500uL acetonitrile and centrifugation at 14,000 RPM for 10 min at 4 + 2°C.
The supernatants are then transferred to fresh 2 ml tubes and evaporated on Turbovap under N; < 10
psi, 37°C. The samples are reconstituted in 100uL of 50:50 acetonitrile:water and submitted to LC-
MS/MS analysis.

In vitro Binding Assays.

To assess the binding and affinity of peptidomimetic macrocycles and peptidomimetic precursors to
acceptor proteins, a fluorescence polarization assay (FPA) isused, for example. The FPA technique
measures the molecular orientation and mobility using polarized light and fluorescent tracer. When
excited with polarized light, fluorescent tracers (e.g., FITC) attached to molecules with high apparent
molecular weights (e.g. FITC-labeled peptides bound to a large protein) emit higher levels of
polarized fluorescence due to their slower rates of rotation as compared to fluorescent tracers attached
to smaller molecules (e.g. FITC- labeled peptides that are free in solution).

For example, fluoresceinated peptidomimetic macrocycles (25 nM) are incubated with the acceptor
protein (25- 1000nM) in binding buffer (140mM NaCl, 50 mM Tris-HCL, pH 7.4) for 30 minutes at
room temperature. Binding activity is measured, for example, by fluorescence polarization on a
luminescence spectrophotometer (e.g. Perkin-Elmer LSS0B). Kd values may be determined by
nonlinear regression analysis using, for example, Graphpad Prism software (GraphPad Software, Inc.,
San Diego, CA). A peptidomimetic macrocycle of the invention shows, in some instances, similar or

lower Kd than a corresponding uncrosslinked polypeptide.
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In vitro Displacement Assays To Characterize Antagonists of Peptide-Protein Interactions.

To assess the binding and affinity of compounds that antagonize the interaction between a peptide and
an acceptor protein, a fluorescence polarization assay (FPA) utilizing a fluoresceinated
peptidomimetic macrocycle derived from a peptidomimetic precursor sequence is used, for example.
The FPA technique measures the molecular orientation and mobility using polarized light and
fluorescent tracer. When excited with polarized light, fluorescent tracers (e.g., FITC) attached to
molecules with high apparent molecular weights (e.g. FITC-labeled peptides bound to a large protein)
emit higher levels of polarized fluorescence due to their slower rates of rotation as compared to
fluorescent tracers attached to smaller molecules (e.g. FITC-labeled peptides that are free in solution).
A compound that antagonizes the interaction between the fluoresceinated peptidomimetic macrocycle
and an acceptor protein will be detected in a competitive binding FPA experiment.

For example, putative antagonist compounds (1 nM to 1 mM) and a fluoresceinated peptidomimetic
macrocycle (25 nM) are incubated with the acceptor protein (50 nM) in binding buffer (140mM NaCl,
50 mM Tris-HCL, pH 7.4) for 30 minutes at room temperature. Antagonist binding activity is
measured, for example, by fluorescence polarization on a luminescence spectrophotometer (e.g.
Perkin-Elmer LS50B). Kd values may be determined by nonlinear regression analysis using, for
example, Graphpad Prism software (GraphPad Software, Inc., San Diego, CA).

Any class of molecule, such as small organic molecules, peptides, oligonucleotides or proteins can be

examined as putative antagonists in this assay.

Assay for Protein-ligand binding by Affinity Selection-Mass Spectrometry
To assess the binding and affinity of test compounds for proteins, an affinity-selection mass

spectrometry assay is used, for example. Protein-ligand binding experiments are conducted according
to the following representative procedure outlined for a system-wide control experiment using 1 uM
peptidomimetic macrocycle plus 5 pM hMDM2. A 1 uL DMSO aliquot of a 40 uM stock solution of
peptidomimetic macrocycle is dissolved in 19 uL of PBS (Phosphate-buffered saline: 50 mM, pH 7.5
Phosphate buffer containing 150 mM NaCl). The resulting solution is mixed by repeated pipetting
and clarified by centrifugation at 10 000g for 10 min. To a 4 pL aliquot of the resulting supernatant is
added 4 uL of 10 uM hMDM?2 in PBS. Each 8.0 uL experimental sample thus contains 40 pmol (1.5
pg) of protein at 5.0 uM concentration in PBS plus 1 pM peptidomimetic macrocycle and 2.5%
DMSO. Duplicate samples thus prepared for each concentration point are incubated for 60 min at
room temperature, and then chilled to 4 °C prior to size-exclusion chromatography-LC-MS analysis
of 5.0 pL injections. Samples containing a target protein, protein—ligand complexes, and unbound
compounds are injected onto an SEC column, where the complexes are separated from non-binding
component by a rapid SEC step. The SEC column eluate is monitored using UV detectors to confirm
that the early-eluting protein fraction, which elutes in the void volume of the SEC column, is well
resolved from unbound components that are retained on the column. After the peak containing the

protein and protein-ligand complexes elutes from the primary UV detector, it enters a sample loop
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where it is excised from the flow stream of the SEC stage and transferred directly to the LC-MS viaa
valving mechanism. The (M + 3H)’" ion of the peptidomimetic macrocycle is observed by ESI-MS at

the expected m/z, confirming the detection of the protein-ligand complex.

Assay for Protein-ligand Kd Titration Experiments.

To assess the binding and affinity of test compounds for proteins, a protein-ligand Kd titration
experiment is performed, for example. Protein-ligand Kj titrations experiments are conducted as
follows: 2 uL. DMSQO aliquots of a serially diluted stock solution of titrant peptidomimetic
macrocycle (5, 2.5, ..., 0.098 mM) are prepared then dissolved in 38 pL of PBS. The resulting
solutions are mixed by repeated pipetting and clarified by centrifugation at 10 000g for 10 min. To
4.0 pL aliquots of the resulting supernatants is added 4.0 pL. of 10 uM hMDM?2 in PBS. Each 8.0 uL.
experimental sample thus contains 40 pmol (1.5 pg) of protein at 5.0 uM concentration in PBS,
varying concentrations (125, 62.5, ..., 0.24 pM) of the titrant peptide, and 2.5% DMSO. Duplicate
samples thus prepared for each concentration point are incubated at room temperature for 30 min,
then chilled to 4 °C prior to SEC-LC-MS analysis of 2.0 pL injections. The (M + H)'*, (M + 2H)*",
(M +3H)’" | and/or (M + Na)'" ion is observed by ESI-MS; extracted ion chromatograms are
quantified, then fit to equations to derive the binding affinity X, as described in “4 General Technique
to Rank Protein-Ligand Binding Affinities and Determine Allosteric vs. Direct Binding Site
Competition in Compound Mixtures.” Annis, D. A.; Nazef, N.; Chuang, C. C.; Scott, M. P.; Nash, H.
M. J. Am. Chem. Soc. 2004, 126, 15495-15503; also in “ALIS: An Affinity Selection-Mass
Spectrometry System for the Discovery and Characterization of Protein-Ligand Interactions” D. A.
Annis, C.-C. Chuang, and N. Nazef. In Mass Spectrometry in Medicinal Chemistry. Edited by
Wanner K, Hafner G: Wiley-VCH; 2007:121-184. Mannhold R, Kubinyi H, Folkers G (Series
Editors): Methods and Principles in Medicinal Chemistry.

Assay for Competitive Binding Experiments by Affinity Selection-Mass Spectrometry

To determine the ability of test compounds to bind competitively to proteins, an affiinity selection
mass spectrometry assay is performed, for example. A mixture of ligands at 40 uM per component is
prepared by combining 2 pL aliquots of 400 M stocks of each of the three compounds with 14 ul of
DMSO. Then, 1 uL aliquots of this 40 pM per component mixture are combined with 1 uL. DMSO
aliquots of a serially diluted stock solution of titrant peptidomimetic macrocycle (10, 5, 2.5, ..., 0.078
mM). These 2 uL. samples are dissolved in 38 pL of PBS. The resulting solutions were mixed by
repeated pipetting and clarified by centrifugation at 10 000g for 10 min. To 4.0 uL aliquots of the
resulting supernatants is added 4.0 uL of 10 pM hMDM2 protein in PBS. Each 8.0 uL experimental
sample thus contains 40 pmol (1.5 pg) of protein at 5.0 M concentration in PBS plus 0.5 pM ligand,
2.5% DMSO, and varying concentrations (125, 62.5, ..., 0.98 uM) of the titrant peptidomimetic
macrocycle. Duplicate samples thus prepared for each concentration point are incubated at room

temperature for 60 min, then chilled to 4 °C prior to SEC-LC-MS analysis of 2.0 uL injections.
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Additional details on these and other methods are provided in “A General Technique to Rank Proiein-
Ligand Binding Affinities and Determine Allosteric vs. Direct Binding Site Competition in Compound
Mixtures.” Annis, D. A.; Nazef, N.; Chuang, C. C.; Scott, M. P.; Nash, H. M. J. Am. Chem. Soc.
2004, 126, 15495-15503; also in “ALIS: An Affinity Selection-Mass Spectrometry System for the
Discovery and Characterization of Protein-Ligand Interactions” D. A. Annis, C.-C. Chuang, and N.
Nazef. In Mass Spectrometry in Medicinal Chemistry, Edited by Wanner K, Hofner G: Wiley-VCH,;
2007:121-184. Mannhold R, Kubinyi H, Folkers G (Series Editors): Methods and Principles in
Medicinal Chemistry.

Binding Assays in Intact Cells,

[0101] It is possible to measure binding of peptides or peptidomimetic macrocycles to their natural acceptors
in intact cells by immunoprecipitation experiments. For example, intact cells are incubated with
fluoresceinated (FITC-labeled) compounds for 4 hrs in the absence of serum, followed by serum
replacement and further incubation that ranges from 4-18 hrs. Cells are then pelleted and incubated in
lysis buffer (50mM Tris [pH 7.6], 150 mM NaCl, 1% CHAPS and protease inhibitor cocktail) for 10
minutes at 4°C. Extracts are centrifuged at 14,000 rpm for 15 minutes and supernatants collected and
incubated with 10 pl goat anti-FITC antibody for 2 hrs, rotating at 4°C followed by further 2 hrs
incubation at 4°C with protein A/G Sepharos?ESO ul of 50% bead slurry). After quick centrifugation,
the pellets are washed in lysis buffer containing increasing salt concentration (e.g., 150, 300, 500
mM). The beads are then re-equilibrated at 150 mM NaCl before addition of SDS-containing sample
buffer and boiling, After centrifugation, the supernatants are optionally electrophoresed using 4%-
12% gradient Bis-Tris gels followed by transfer into Immobilon-P membranes. A fier blocking, blots
are optionally incubated with an antibody that detects FITC and also with one or more antibodies that

detect proteins that bind to the peptidomimetic macrocycle.

Cellular Penetrability Assays.

[8102] A peptidomimetic macrocycle is, for example, more cell penetrable compared to a corresponding
uncrosslinked macrocycle. Peptidomimetic macrocycles with optimized linkers possess, for example,
cell penetrability that is at least two-fold greater than a corresponding uncrosslinked macrocycle, and
often 20% or more of the applied peptidomimetic macrocycle will be observed to have penetrated the
cell after 4 hours.To measure the cell penetrability of peptidomimetic macrocycles and corresponding
uncrosslinked macrocycle, intact cells are incubated with fluoresceinated peptidomimetic macrocycles
or corresponding uncrosslinked macrocycle (10 uM) for 4 hrs in serum free media at 37°C, washed
twice with media and incubated with trypsin (0.25%) for 10 min at 37°C. The cells are washed again
and resuspended in PBS. Cellular fluorescence is analyzed, for example, by using either a
FACSCalibur flow cytometer or Cellomics’ KineticScan ® HCS Reader.
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Cellular Efficacy Assays.

The efficacy of certain peptidomimetic macrocycles is determined, for example, in cell-based killing
assays using a variety of tumorigenic and non-tumorigenic cell lines and primary cells derived from
human or mouse cell populations. Cell viability is monitored, for example, over 24-96 hrs of
incubation with peptidomimetic macrocycles (0.5 to 50 uM) to identify those that kill at EC50<10
pM. Several standard assays that measure cell viability are commercially available and are optionally
used to assess the efficacy of the peptidomimetic macrocycles. In addition, assays that measure
Annexin V and caspase activation are optionally used to assess whether the peptidomimetic
macrocycles kill cells by activating the apoptotic machinery. For example, the Cell Titer-glo assay is

used which determines cell viability as a function of intracellular ATP concentration.

In Vivo Stability Assay.

To investigate the in vivo stability of the peptidomimetic macrocycles, the compounds are, for
example,administered to mice and/or rats by IV, IP, PO or inhalation routes at concentrations ranging
from 0.1 to 50 mg/kg and blood specimens withdrawn at 0', 5", 15", 30, 1 hr, 4 hrs, 8 hrs and 24 hours
post-injection. Levels of intact compound in 25 pL of fresh serum are then measured by LC-MS/MS

as above.

In vivo Efficacy in Animal Models.

To determine the anti-oncogenic activity of peptidomimetic macrocycles of the invention in vivo, the
compounds are, for example, given alone (IP, IV, PO, by inhalation or nasal routes) or in combination
with sub-optimal doses of relevant chemotherapy (e.g., cyclophosphamide, doxorubicin, etoposide).
In one example, 5 x 10° RS4;11 cells (established from the bone marrow of a patient with acute
lymphoblastic leukemia) that stably express luciferase are injected by tail vein in NOD-SCID mice 3
hrs after they have been subjected to total body irradiation. If left untreated, this form of leukemia is
fatal in 3 weeks in this model. The leukemia is readily monitored, for example, by injecting the mice
with D-luciferin (60 mg/kg) and imaging the anesthetized animals (e.g., Xenogen In Vivo Imaging
System, Caliper Life Sciences, Hopkinton, MA). Total body bioluminescence is quantified by
integration of photonic flux (photons/sec) by Living Image Software (Caliper Life Sciences,
Hopkinton, MA). Peptidomimetic macrocycles alone or in combination with sub-optimal doses of
relevant chemotherapeutics agents are, for example, administered to feukemic mice (10 days after
injection/day 1 of experiment, in bioluminescence range of 14-16) by tail vein or IP routes at doses
ranging from 0.1mg/kg to 50 mg/kg for 7 to 21 days. Optionally, the mice are imaged throughout the
experiment every other day and survival monitored daily for the duration of the experiment. Expired
mice are optionally subjected to necropsy at the end of the experiment. Another animal model is
implantation into NOD-SCID mice of DoHH2, a cell line derived from human follicular lymphoma,

that stably expresses luciferase. These in vivo tests optionally generate preliminary pharmacokinetic,
pharmacodynamic and toxicology data.
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Clinical Trials.

To determine the suitability of the peptidomimetic macrocycles of the invention for treatment of
humans, clinical trials are performed. For example, patients diagnosed with cancer and in need of
treatment are selected and separated in treatment and one or more control groups, wherein the
treatment group is administered a peptidomimetic macrocycle of the invention, while the control
groups receive a placebo or a known anti-cancer drug. The treatment safety and efficacy of the
peptidomimetic macrocycles of the invention can thus be evaluated by performing comparisons of the
patient groups with respect to factors such as survival and quality-of-life. In this example, the patient
group treated with a peptidomimetic macrocyle show improved long-term survival compared to a

patient control group treated with a placebo.

Pharmaceutical Compositions and Routes of Administration

The peptidomimetic macrocycles of the invention also include pharmaceutically acceptable
derivatives or prodrugs thereof. A “pharmaceutically acceptable derivative” means any
pharmaceutically acceptable salt, ester, salt of an ester, pro-drug or other derivative of a compound of
this invention which, upon administration to a recipient, is capable of providing (directly or indirectly)
a compound of this invention. Particularly favored pharmaceutically acceptable derivatives are those
that increase the bioavailability of the compounds of the invention when administered to a mammal
(e.g., by increasing absorption into the blood of an orally administered compound) or which increases
delivery of the active compound to a biological compartment (e.g., the brain or lymphatic system)
relative to the parent species. Some pharmaceutically acceptable derivatives include a chemical group
which increases aqueous solubility or active transport across the gastrointestinal mucosa.

In some embodiments, the peptidomimetic macrocycles of the invention are modified by covalently or
non-covalently joining appropriate functional groups to enhance selective biological properties. Such
modifications include those which increase biological penetration into a given biological compartment
(e.g., blood, lymphatic system, central nervous system), increase oral availability, increase solubility
to allow administration by injection, alter metabolism, and alter rate of excretion.

Pharmaceutically acceptable salts of the compounds of this invention include those derived from
pharmaceutically acceptable inorganic and organic acids and bases. Examples of suitable acid salts
include acetate, adipate, benzoate, benzenesulfonate, butyrate, citrate, digluconate, dodecylsulfate,
formate, fumarate, glycolate, hemisulfate, heptanoate, hexanoate, hydrochloride, hydrobromide,
hydroiodide, lactate, maleate, malonate, methanesulfonate, 2-naphthalenesulfonate, nicotinate, nitrate,
palmoate, phosphate, picrate, pivalate, propionate, salicylate, succinate, sulfate, tartrate, tosylate and
undecanoate. Salts derived from appropriate bases include alkali metal (e.g., sodium), alkaline earth
metal (e.g., magnesium), ammonium and N-(alkyl),” salts.

For preparing pharmaceutical compositions from the compounds of the present invention,
pharmaceutically acceptable carriers include either solid or liquid carriers. Solid form preparations

include powders, tablets, pills, capsules, cachets, suppositories, and dispersible granules. A solid
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carrier can be one or more substances, which also acts as diluents, flavoring agents, binders,
preservatives, tablet disintegrating agents, or an encapsulating material. Details on techniques for
formulation and administration are well described in the scientific and patent literature, see, e.g., the
latest edition of Remington's Pharmaceutical Sciences, Maack Publishing Co, Easton PA.

In powders, the carrier is a finely divided solid, which is in a mixture with the finely divided active
component. In tablets, the active component is mixed with the carrier having the necessary binding
properties in suitable proportions and compacted in the shape and size desired.

Suitable solid excipients are carbohydrate or protein fillers include, but are not limited to sugars,
including lactose, sucrose, mannitol, or sorbitol; starch from corn, wheat, rice, potato, or other plants;
cellulose such as methyl cellulose, hydroxypropylmethyl-cellulose, or sodium
carboxymethylcellulose; and gums including arabic and tragacanth; as well as proteins such as gelatin
and collagen. If desired, disintegrating or solubilizing agents are added, such as the cross-linked
polyvinyl pyrrolidone, agar, alginic acid, or a salt thereof, such as sodium alginate.

Liquid form preparations include solutions, suspensions, and emulsions, for example, water or
water/propylene glycol solutions. For parenteral injection, liquid preparations can be formulated in
solution in aqueous polyethylene glycol solution.

The pharmaceutical preparation is preferably in unit dosage form. In such form the preparation is
subdivided into unit doses containing appropriate quantities of the active component. The unit dosage
form can be a packaged preparation, the package containing discrete quantities of preparation, such as
packeted tablets, capsules, and powders in vials or ampoules. Also, the unit dosage form can be a
capsule, tablet, cachet, or lozenge itself; or it can be the appropriate number of any of these in
packaged form.

When the compositions of this invention comprise a combination of a peptidomimetic macrocycle and
one or more additional therapeutic or prophylactic agents, both the compound and the additional agent
should be present at dosage levels of between about 1 to 100%, and more preferably between about 5
to 95% of the dosage normally administered in a monotherapy regimen. In some embodiments, the
additional agents are administered separately, as part of a multiple dose regimen, from the compounds

of this invention. Alternatively, those agents are part of a single dosage form, mixed together with the

compounds of this invention in a single composition.

Methods of Use

In one aspect, the present invention provides novel peptidomimetic macrocycles that are useful in
competitive binding assays to identify agents which bind to the natural ligand(s) of the proteins or
peptides upon which the peptidomimetic macrocycles are modeled. For example, in the p5S3/HDMX
system, labeled peptidomimetic macrocycles based on p53 can be used in a HDMX binding assay
along with small molecules that competitively bind to HDMX. Competitive binding studies allow for

rapid in vifro evaluation and determination of drug candidates specific for the p5S3/HDMX system.
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Such binding studies may be performed with any of the peptidomimetic macrocycles disclosed herein
and their binding partners.

The invention further provides for the generation of antibodies against the peptidomimetic
macrocycles. In some embodiments, these antibodies specifically bind both the peptidomimetic
macrocycle and the precursor peptides, such as p53, to which the peptidomimetic macrocycles are
related. Such antibodies, for example, disrupt the native protein-protein interaction, for example,
binding between p53 and HDMX.

In other aspects, the present invention provides for both prophylactic and therapeutic methods of
treating a subject at risk of (or susceptible to) a disorder or having a disorder associated with aberrant
(e.g., insufficient or excessive) expression or activity of the molecules including p53, HDM2 or
HDMX.

In another embodiment, a disorder is caused, at least in part, by an abnormal level of p53 or HDM2 or
HDMX, (e.g., over or under expression), or by the presence of p53 or HDM2 or HDMX exhibiting
abnormal activity. As such, the reduction in the level and/or activity of p53 or HDM2 or HDMX, or
the enhancement of the level and/or activity of p53 or HDM2 or HDMX, by peptidomimetic
macrocycles derived from p53, is used, for example, to ameliorate or reduce the adverse symptoms of
the disorder.

In another aspect, the present invention provides methods for treating or preventing a disease
including hyperproliferative disease and inflammatory disorder by interfering with the interaction or
binding between binding partners, for example, between p53 and HDM2 or p53 and HDMX. These
methods comprise administering an effective amount of a compound of the invention to a warm
blooded animal, including a human. In some embodiments, the administration of the compounds of
the present invention induces cell growth arrest or apoptosis.

As used herein, the term “treatment” is defined as the application or administration of a therapeutic
agent to a patient, or application or administration of a therapeutic agent to an isolated tissue or cell
line from a patient, who has a disease, a symptom of disease or a predisposition toward a disease, with
the purpose to cure, heal, alleviate, relieve, alter, remedy, ameliorate, improve or affect the disease,
the symptoms of disease or the predisposition toward disease.

In some embodiments, the peptidomimetics macrocycles of the invention is used to treat, prevent,
and/or diagnose cancers and neoplastic conditions. As used herein, the terms “cancer”,
“hyperproliferative” and “neoplastic™ refer to cells having the capacity for autonomous growth, i.e.,
an abnormal state or condition characterized by rapidly proliferating cell growth. Hyperproliferative
and neoplastic disease states may be categorized as pathologic, i.e., characterizing or constituting a
disease state, or may be categorized as non-pathologic, i.e., a deviation from normal but not
associated with a disease state. The term is meant to include all types of cancerous growths or
oncogenic processes, metastatic tissues or malignantly transformed cells, tissues, or organs,
irrespective of histopathologic type or stage of invasiveness. A metastatic tumor can arise from a

multitude of primary tumor types, including but not limited to those of breast, lung, liver, colon and
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ovarian origin. “Pathologic hyperproliferative” cells occur in disease states characterized by
malignant tumor growth. Examples of non-pathologic hyperproliferative cells include proliferation of
cells associated with wound repair. Examples of cellular proliferative and/or differentiative disorders
include cancer, e.g., carcinoma, sarcoma, or metastatic disorders. In some embodiments, the
peptidomimetics macrocycles are novel therapeutic agents for controlling breast cancer, ovarian
cancer, colon cancer, lung cancer, metastasis of such cancers and the like.

Examples of cancers or neoplastic conditions include, but are not limited to, a fibrosarcoma,
myosarcoma, liposarcoma, chondrosarcoma, osteogenic sarcoma, chordoma, angiosarcoma,
endotheliosarcoma, lymphangiosarcoma, lymphangioendotheliosarcoma, synovioma, mesothelioma,
Ewing's tumor, leiomyosarcoma, rhabdomyosarcoma, gastric cancer, esophageal cancer, rectal cancer,
pancreatic cancer, ovarian cancer, prostate cancer, uterine cancer, cancer of the head and neck, skin
cancer, brain cancer, squamous cell carcinoma, sebaceous gland carcinoma, papillary carcinoma,
papillary adenocarcinoma, cystadenocarcinoma, medullary carcinoma, bronchogenic carcinoma, renal
cell carcinoma, hepatoma, bile duct carcinoma, choriocarcinoma, seminoma, embryonal carcinoma,
Wilm's tumor, cervical cancer, testicular cancer, small cell lung carcinoma, non-small cell lung
carcinoma, bladder carcinoma, epithelial carcinoma, glioma, astrocytoma, medulloblastoma,
craniopharyngioma, ependymoma, pinealoma, hemangioblastoma, acoustic neuroma,
oligodendroglioma, meningioma, melanoma, neuroblastoimna, retinoblastoma, leukemia, lymphoma, or
Kaposi sarcoma.

Examples of proliferative disorders include hematopoietic neoplastic disorders. As used herein, the
term “hematopoietic neoplastic disorders™ includes diseases involving hyperplastic/neoplastic cells of
hematopoietic origin, e.g., arising from myeloid, lymphoid or erythroid lineages, or precursor cells
thereof. Preferably, the diseases arise from pootly differentiated acute leukemias, e.g., erythroblastic
leukemia and acute megakaryoblastic leukemia. Additional exemplary myeloid disorders include, but
are not limited to, acute promyeloid leukemia (APML), acute myelogenous leukemia (AML) and
chronic myelogenous leukemia (CML) (reviewed in Vaickus (1991), Crir Rev. Oncol./Hemotol.
11:267-97); lymphoid malignancies include, but are not limited to acute lymphoblastic leukemia
(ALL) which includes B-lineage ALL and T-lineage ALL, chronic lymphocytic leukemia (CLL),
prolymphocytic leukemia (PLL), hairy cell leukemia (HLL) and Waldenstrom's macroglobulinemia
(WM). Additional forms of malignant lymphomas include, but are not limited to non-Hodgkin
lymphoma and variants thereof, peripheral T cell lymphomas, adult T cell leukemia/tymphoma
(ATL), cutaneous T-cell lymphoma (CTCL), large granular lymphocytic leukemia (LGF), Hodgkin's
disease and Reed-Stemberg disease.

Examples of cellular proliferative and/or differentiative disorders of the breast include, but are not
limited to, proliferative breast disease including, e.g., epithelial hyperplasia, sclerosing adenosis, and
small duct papillomas; tumors, e.g., stromal tumors such as fibroadenoma, phyllodes tumor, and
sarcomas, and epithelial tumors such as large duct papilloma; carcinoma of the breast including in situ

(noninvasive) carcinoma that includes ductal carcinoma in situ (including Paget's disease) and lobular
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carcinoma in situ, and invasive (infiltrating) carcinoma including, but not limited to, invasive ductal
carcinoma, invasive lobular carcinoma, medullary carcinoma, colloid (mucinous) carcinoma, tubular
carcinoma, and invasive papillary carcinoma, and miscellaneous malignant neoplasms. Disorders in
the male breast include, but are not limited to, gynecomastia and carcinoma.

Examples of cellular proliferative and/or differentiative disorders of the lung include, but are not
limited to, bronchogenic carcinoma, including parancoplastic syndromes, bronchioloalveolar
carcinoma, neuroendocrine tumors, such as bronchial carcinoid, miscellaneous tumors, and metastatic
tumors; pathologies of the pleura, including inflammatory pleural effusions, noninflammatory pleural
effusions, pneumothorax, and pleural tumors, including solitary fibrous tumors (pleural fibroma) and
malignant mesothelioma.

Examples of cellular proliferative and/or differentiative disorders of the colon include, but are not
limited to, non-neoplastic polyps, adenomas, familial syndromes, colorectal carcinogenesis, colorectal
carcinoma, and carcinoid tumors.

Examples of cellular proliferative and/or differentiative disorders of the liver include, but are not
limited to, nodular hyperplasias, adenomas, and malignant tumors, including primary carcinoma of
the liver and metastatic tumors.

Examples of cellular proliferative and/or differentiative disorders of the ovary include, but are not
limited to, ovarian tumors such as, tumors of coelomic epithelium, serous tumors, mucinous tumors,
endometrioid tumors, clear cell adenocarcinoma, cystadenofibroma, Brenner tumor, surface epithelial
tumors; germ cell tumors such as mature (benign) teratomas, monodermal teratomas, immature
malignant teratomas, dysgerminoma, endodermal sinus tumor, choriocarcinoma; sex cord-stomal
tumors such as, granulosa-theca cell tumors, thecomafibromas, androblastomas, hill cell tumors, and
gonadoblastoma; and metastatic tumors such as Krukenberg tumors.

In other or further embodiments, the peptidomimetics macrocycles described herein are used to treat,
prevent or diagnose conditions characterized by overactive cell death or cellular death due to
physiologic insult, etc. Some examples of conditions characterized by premature or unwanted cell
death are or alternatively unwanted or excessive cellular proliferation include, but are not limited to
hypaocetlular/hypoplastic, acellular/aplastic, or hypercellular/hyperplastic conditions. Some examples
include hematologic disorders including but not limited to fanconi anemia, aplastic anemia,
thalaessemia, congenital neutropenia, and myelodysplasia.

In other or further embodiments, the peptidomimetics macrocycles of the invention that act to
decrease apoptosis are used to treat disorders associated with an undesirable level of cell death. Thus,
in some embodiments, the anti-apoptotic peptidomimetics macrocycles of the invention are used to
treat disorders such as those that lead to cell death associated with viral infection, e.g., infection
associated with infection with human immunodeficiency virus (HIV). A wide variety of neurological
diseases are characterized by the gradual loss of specific sets of neurons. One example is Alzheimer’s
disease (AD). Alzheimer's disease is characterized by loss of neurons and synapses in the cerebral

cortex and certain subcortical regions. This loss results in gross atrophy of the affected regions. Both
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amyloid plaques and neurofibrillary tangles are visible in brains of those afflicted by AD. Alzheimer's
discase has been identified as a protein misfolding disease, due to the accumulation of abnormally
folded A-beta and tau proteins in the brain. Plaques are made up of p-amyloid. B-amyloid is a
fragment from a larger protein called amyloid precursor protein (APP). APP is critical to neuron
growth, survivai and post-injury repair. In AD, an unknown process causes APP to be cleaved into
smaller fragments by enzymes through proteolysis. One of these fragments is fibrils of B-amyloid,
which form clumps that deposit outside neurons in dense formations known as senile plaques. Plaques
continue to grow into insoluble twisted fibers within the nerve cell, often called tangles. Disruption of
the interaction between B-amyloid and its native receptor is therefore important in the treatment of
AD. The anti-apoptotic peptidomimetics macrocycles of the invention are used, in some
embodiments, in the treatment of AD and other neurological disorders associated with cell apoptosis.
Such neurological disorders include Alzheimer's disease, Parkinson's disease, amyotrophic lateral
sclerosis (ALS) retinitis pigmentosa, spinal muscular atrophy, and various forms of cerebellar
degeneration. The cell loss in these diseases does not induce an inflammatory response, and apoptosis
appears to be the mechanism of cell death.

In addition, a number of hematologic diseases are associated with a decreased production of blood
cells. These disorders include anemia associated with chronic disease, aplastic anemia, chronic
neutropenia, and the myelodysplastic syndromes. Disorders of blood cell production, such as
myelodysplastic syndrome and some forms of aplastic anemia, are associated with increased apoptotic
cell death within the bone marrow. These disorders could result from the activation of genes that
promote apoptosis, acquired deficiencies in stromal cells or hematopoietic survival factors, or the
direct effects of toxins and mediators of immune responses. Two common disorders associated with
cell death are myocardial infarctions and stroke. In both disorders, cells within the central area of
ischemia, which is produced in the event of acute loss of blood flow, appear to die rapidly as a result
of necrosis. However, outside the central ischemic zone, cells die over a more protracted time period
and morphologically appear to die by apoptosis. In other or further embodiments, the anti-apoptotic
peptidomimetics macrocycles of the invention are used to treat all such disorders associated with
undesirable cell death.

Some examples of neurologic disorders that are treated with the peptidomimetics macrocycles
described herein include but are not limited to Alzheimer's Disease, Down's Syndrome, Dutch Type
Hereditary Cerebral Hemorrhage Amyloidosis, Reactive Amyloidosis, Familial Amyloid
Nephropathy with Urticaria and Deafness, Muckle-Wells Syndrome, Idiopathic Myeloma;
Macroglobulinemia-Associated Myeloma, Familial Amyloid Polyneuropathy, Familial Amyloid
Cardiomyopathy, Isolated Cardiac Amyloid, Systemic Senile Amyloidosis, Adult Onset Diabetes,
Insulinoma, Isolated Atrial Amyloid, Medullary Carcinoma of the Thyroid, Familial Amyloidosis,
Hereditary Cerebral Hemorrhage With Amyloidosis, Familial Amyloidotic Polyneuropathy, Scrapie,
Creutzfeldt-Jacob Disease, Gerstmann Straussler-Scheinker Syndrome, Bovine Spongiform

Encephalitis, a prion-mediated disease, and Huntington's Disease.
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In another embodiment, the peptidomimetics macrocycles described herein are used to treat, prevent
or diagnose inflammatory disorders. Numerous types of inflammatory disorders exist. Certain
inflammatory diseases are associated with the immune system, for example, autoimmune diseases.
Autoimmune diseases arise from an overactive immune response of the body against substances and
tissues normally present in the body, i.e. self antigens. In other words, the immune system attacks its
own cells. Autoimmune diseases are a major cause of immune-mediated diseases. Rheumatoid
arthritis is an example of an autoimmune disease, in which the immune system attacks the joints,
where it causes inflammation (i.e. arthritis) and destruction. It can also damage some organs, such as
the lungs and skin. Rheumatoid arthritis can lead to substantial loss of functioning and mobility.
Rheumatoid arthritis is diagnosed with blood tests especially the rheumatoid factor test. Some
examples of autoimmune diseases that are treated with the peptidomimetics macrocycles described
herein include, but are not limited to, acute disseminated encephalomyelitis (ADEM), Addison's
disease, ankylosing spondylitis, antiphospholipid antibody syndrome (APS), autoimmune hemolytic
anemia, autoimmune hepatitis, autoimmune inner ear disease, Bechet's disease, bullous pemphigoid,
coeliac disease, Chagas disease, Churg-Strauss syndrome, chronic obstructive pulmonary disease
(COPD), Crohn’s disease, dermatomyositis, diabetes mellitus type 1, endometriosis, Goodpasture's
syndrome, Graves' disease, Guillain-Barré syndrome (GBS), Hashimoto's disease, Hidradenitis
suppurativa, idiopathic thrombocytopenic purpura, inflammatory bowl disease (IBD), interstitial
cystitis, lupus erythematosus, morphea, multiple sclerosis, myasthenia gravis, narcolepsy,
neuromyotonia, pemphigus vulgaris, pernicious anaemia, Polymyositis, polymyalgia rheumatica,
primary biliary cirrhosis, psoriasis, theumatoid arthritis, schizophrenia, scleroderma, Sjogren's
syndrome, temporal arteritis (also known as “giant cell arteritis™), Takayasu's arteritis, Vasculitis,
Vitiligo, and Wegener's granulomatosis.

Some examples of other types of inflammatory disorders that are treated with the peptidomimetics
macrocycles described herein include, but are not limited to, allergy including allergic
rhinitis/sinusitis, skin allergies (urticaria/hives, angioedema, atopic dermatitis), food allergies, drug
allergies, insect allergies, and rare allergic disorders such as mastocytosis, asthma, arthritis including
osteoatthritis, rheumatoid arthritis, and spondyloarthropathies, primary angitis of the CNS,
sarcoidosis, organ transplant rejection, fibromyalgia, fibrosis, pancreatitis, and pelvic inflammatory
disease.

Examples of cardiovascular disorders (e.g., inflammatory disorders) that are treated or prevented with
the peptidomimetics macrocycles of the invention include, but are not limited to, aortic valve stenosis,
atherosclerosis, myocardial infarction, stroke, thrombosis, aneurism, heart failure, ischemic heart
disease, angina pectoris, sudden cardiac death, hypertensive heart disease; non-coronary vessel
disease, such as arteriolosclerosis, small vessel disease, nephropathy, hypertriglyceridemia,
hypercholesterolemia, hyperlipidemia, xanthomatosis, asthma, hypertension, emphysema and chronic
pulmonary disease; or a cardiovascular condition associated with interventional procedures

(“procedural vascular trauma”), such as restenosis following angioplasty, placement of a shunt, stent,
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synthetic or natural excision grafts, indwelling catheter, valve or other implantable devices. Preferred
cardiovascular disorders include atherosclerosis, myocardial infarction, aneurism, and stroke.

[0137]

Examples
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[0138] Tert-butyl 6-chloro-3-formyl-1H-indole-1-carboxylate, 1. To a stirred solution of dry DMF (12 mL)
was added dropwise POCl; (3.92 mL, 43 mmol, 1.3 equiv) at 0 °C under Argon. The solution was
stirred at the same temperature for 20 min before a solution of 6-chloroindole (5.0 g, 33 mmol, 1 eq.)
in dry DMF (30 mL) was added dropwise. The resulting mixture was allowed to warm to room
temperature and stirred for an additional 2.5h. Water (50 mL.) was added and the solution was
neutralized with 4M aqueous NaOH (pH ~ 8). The resulting solid was filtered off, washed with water
and dried under vacuum. This material was directly used in the next step without additional
purification. To a stirred solution of the crude formyl indole (33 mmol, 1 eq.) in THF (150 mL) was
added successively Boc,O (7.91 g, 36.3 mmol. 1.1 equiv) and DMAP (0.4 g, 3.3 mmol, 0.1 équiv) at
room temperature under N,. The resulting mixture was stirred at room temperature for 1.5h and the
solvent was evaporated under reduced pressure. The residue was taken up in EtOAc and washed with
IN HCI, dried and concentrated to give the formyl indole 1 (9 g2, 98 % over 2 steps) as a white solid.
'"H NMR (CDCl3) 5: 1.70 (s, Boc, 9H); 7.35 (dd, 1H); 8.21 (m, 3H); 10.07 (s, 1H).

-40-



[0139]

[0140]

[0141]

[0142]

CA 02807685 2013-08-20

Tert-butyl 6-chloro-3-(hydroxymethyl)-1H-indole-1-carboxylate, 2. To a solution of compound 1
(8.86¢g, 32 mmol, 1 eq.) in ethanol (150 mL) was added NaBH, (2.4g, 63 mmol, 2 eq.). The reaction
was stirred for 3 h at room temperature, The reaction mixture was concentrated and the residue was
poured into diethyl ether and water. The organic layer was separated, dried over magnesium sulfate
and concentrated to give a white solid (8.7g, 98%). This material was directly used in the next step
without additional purification. 'H NMR (CDCl) &: 1.65 (s, Boc, 9H); 4.80 (s, 2H, CH,); 7.21 (dd,
1H); 7.53 (m, 2H); 8.16 (bs, 1H).

Tert-butyl 3-(bromomethyl)-6-chloro-1H-indole-1-carboxylate, 3. To a solution of compound 2 (4.1g,
14.6 mmol, 1 eq.) in dichloromethane (50 mL) under argon was added a solution of
triphenylphosphine (4.59g, 17.5 mmol, 1.2 ¢q.) in dichloromethane (50 mL) at -40°C. The reaction
solution was stirred an additional 30 min at 40°C. Then NBS (3.38g, 19 mmol, 1.3 eq.) was added.
The resulting mixture was allowed to warm to room temperature and stirred overnight.
Dichloromethane was evaporated, Carbon Tetrachloride (100 mL) was added and the mixture was
stirred for 1h and filtrated. The filtrate was concentrated, loaded in a silica plug and quickly eluted
with 25% EtOAc in Hexanes. The solution was concentrated to give a white foam (3.84g, 77%). 'H
NMR (CDCl;) 8: 1.66 (s, Boc, 9H); 4.63 (s, 2H, CH,); 7.28 (dd, 1H); 7.57 (d, 1H); 7.64 (bs, 1H); 8.18
(bs, 1H).

aMe-6Cl-Trp(Boc)-Ni-S-BPB, 4. To S-Ala-Ni-S-BPB (2.66g, 5.2 mmol, 1 eq.) and KO-tBu (0.87¢,
7.8 mmol, 1.5 eq.) was added 50 mL of DMF under argon. The bromide derivative compound 3
(2.68g, 7.8 mmol, 1.5 eq.) in solution of DMF (5.0 mL) was added via syringe. The reaction mixture
was stirred at ambient temperature for 1h. The solution was then quenched with 5 % aqueous acetic
acid and diluted with water. The desired product was extracted in dichloromethane, dried and
concentrated. The oily product 4 was purified by flash chromatography (solid loading) on normal
phase using EtOAc and Hexanes as eluents to give a red solid (1.78g, 45% yield). aMe-6Cl-
Trp(Boc)-Ni-S-BPB, 4: M+H calc, 775.21, M+H obs. 775.26; 'H NMR (CDCY;) &: 1.23 (s, 3H, aMe);
1.56 (m, 11H, Boc + CH,); 1.82-2.20 (m, 4H, 2CH,); 3.03 (m, 1H, CH,); 3.24 (m, 2H, CH,); 3.57 and
4.29 (AB system, 2H, CH, (benzyl), J= 12.8Hz); 6.62 (d, 2H); 6.98 (d, 1H); 7.14 (m, 2H); 7.23 (m,
1H); 7.32-7.36 (m, 5H); 7.50 (m, 2H); 7.67 (bs, 1H); 7.98 (d, 2H); 8.27 (m, 2H).
Fmoc-oMe-6Cl-Trp(Boc)-OH, 6. To a solution of 3N HCI/MeOH (1/3, 15 mL) at 50°C was added a
solution of compound 4 (1.75g, 2.3 mmol, 1 eq.) in MeOH (5 ml) dropwise. The starting material
disappeared within 3-4 h. The acidic solution was then cooled to 0°C with an ice bath and quenched
with an aqueous solution of Na,CO; (1.21g, 11.5 mmol, 5 eq.). Methanol was removed and 8 more
equivalents of Na,CO; (1.95g, 18.4 mmol) were added to the suspension. The Nickel scavenging
EDTA disodium salt dihydrate (1.68g, 4.5 mmol, 2 eq.) was then added and the suspension was
stirred for 2h. A solution of Fmoc-OSu (0.84g, 2.5 mmol, 1.1 eq.) in acetone (50 mL) was added and
the reaction was stirred overnight. Afterwards, the reaction was diluted with diethyl ether and IN

HCI. The organic layer was then dried over magnesium sulfate and concentrated in vacuo. The desired
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product 6 was purified on normal phase using acetone and dichloromethane as ¢eluents to give a white
foam (0.9g, 70% yield). Fmoc-aMe-6CI-Trp(Boc)-OH, 6: M+H calc. 575.19, M+H obs. 575.37; 'H
NMR (CDCL) 1.59 (s, 9H, Boc); 1.68 (s, 3H, Me); 3.48 (bs, 2H, CH,); 4.22 (m, 1H, CH); 4.39 (bs,
2H, CH,); 5.47 (s, 1H, NH); 7.10 (m, 1H); 7.18 (m, 2H); 7.27 (m, 2H); 7.39 (m, 2H); 7.50 (m, 2H);
7.75 (d, 2H); 8.12 (bs, 1H).

6CI-Trp(Boc)-Ni-S-BPB, 5. To Gly-Ni-S-BPB (4.6g, 9.2 mmol, ! eq.) and KO-Bu (1.14g, 10.1
mmol, 1.1 eq.) was added 95 mL of DMF under argon. The bromide derivative compound 3 (3.5g, 4.6
mmol, 1.1 eq.) in solution of DMF (10 mL) was added via syringe. The reaction mixture was stirred at
ambient temperature for 1h. The solution was then quenched with 5 % aqueous acetic acid and diluted
with water. The desired product was extracted in dichloromethane, dried and concentrated. The oily
product 5 was purified by flash chromatography (solid loading) on normal phase using EtOAc and
Hexanes as eluents to give a red solid (5g, 71% yield). 6C1-Trp(Boc)-Ni-S-BPB, 5: M+H calc. 761.20,
M+H obs. 761.34; '"H NMR (CDCls) &: 1.58 (m, 11H, Boc + CH,); 1.84 (m, 1H); 1.96 (m, 1H); 2.24
(m, 2H, CH,); 3.00 (m, 1H, CH,); 3.22 (m, 2H, CH,); 3.45 and 4.25 (AB system, 2H, CH, (benzyl),
J=12.8Hz); 4.27 (m, 1H, CH,); 6.65 (d, 2H); 6.88 (d, 1H); 7.07 (m, 2H); 7.14 (m, 2H); 7.28 (m, 3H);
7.35-7.39 (m, 2H); 7.52 (m, 2H); 7.96 (d, 2H); 8.28 (m, 2H).

Fmoc-6CI-Trp(Boc)-OH, 7. To a solution of 3N HCI/MeOH (1/3, 44 mL) at 50°C was added a
solution of compound § (Sg, 6.6 mmol, 1 eq.) in MeOH (10 ml) dropwise. The starting material
disappeared within 3-4 h. The acidic solution was then cooled to 0°C with an ice bath and quenched
with an aqueous solution of Na,CO5 (3.48g, 33 mmol, 5 eq.). Methanol was removed and 8 more
equivalents of Na,COs (5.57g, 52 mmol) were added to the suspension. The Nickel scavenging EDTA
disodium salt dihydrate (4.89g, 13.1 mmol, 2 eq.) and the suspension was stirred for 2h. A solution of
Fmoc-O8Su (2.21g, 6.55 mmol, 1.1 eq.) in acetone (100 mL) was added and the reaction was stirred
overnight. Afterwards, the reaction was diluted with diethy! ether and 1N HCI. The organic layer was
then dried over magnesium sulfate and concentrated in vacuo. The desired product 7 was purified on
normal phase using acetone and dichloromethane as eluents to give a white foam (2.6g, 69% yield).
Fmoc-6CI-Trp(Boc)-OH, 7: M+H calc. 561.17, M+H obs. 561.37; 'H NMR (CDCl;) 1.63 (s, 9H,
Boc); 3.26 (m, 2H, CH>); 4.19 (m, 1H, CH); 4.39 (m, 2H, CH,); 4.76 (m, tH); 5.35 (d, 1H, NH); 7.18
(m, 2H); 7.28 (m, 2H); 7.39 (m, 3H); 7.50 (m, 2H); 7.75 (d, 2H); 8.14 (bs, 1H).

Example 2: Peptidomimetic macrocycles of the invention

|0145]

Peptidomimetic macrocycles were synthesized, purified and analyzed as previously described and as
described below (Schafimeister et al., J. Am. Chem. Soc. 122:5891-5892 {2000); Schafmeister &
Verdine, J. Am. Chem. Soc. 122:5891 (2005); Walensky et al., Science 305:1466-1470 (2004); and
US Patent No. 7,192,713). Peptidomimetic macrocycles were desi gned by replacing two or more
naturally occurring amino acids with the corresponding synthetic amino acids. Substitutions were

made at i and i+4, and i and i+7 positions. Peptide synthesis was performed either manually or on an
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automated peptide synthesizer (Applied Biosystems, model 433A), using solid phase conditions, rink
amide AM resin (Novabiochem), and Fmoc main-chain protecting group chemistry. For the coupling
of natural Fmoc-protected amino acids (Novabiochem), 10 equivalents of amino acid and a 1:1:2
molar ratio of coupling reagents HBTU/HOBt (Novabiochem)/DIEA were employed. Non-natural
amino acids (4 equiv) were coupled with a 1:1:2 molar ratio of HATU (Applied
Biosystems)/HOBt/DIEA. The N-termini of the synthetic peptides were acetylated, while the C-
termini were amidated.

[0146] Purification of cross-linked compounds was achieved by high performance liquid chromatography
(HPLC) (Varian ProStar) on a reverse phase C18 column (Varian) to yield the pure compounds.
Chemical composition of the pure products was confirmed by LC/MS mass spectrometry (Micromass
LCT interfaced with Agilent 1100 HPLC system) and amino acid analysis (Applied Biosystems,
model 420A).

[0147] Table 4 shows a list of peptidomimetic macrocycles of the invention prepared.

Table 4
SEQID Observed
NO: Exact mass
SP Seq Mass M+2 | (m/e)

38 SP-1 Ac-LSQETFSr8DLWKLLSEN-NH2 2068.13 | 1035.07 | 1035.36
39 SP-2 Ac-LSQETFSr8NLWKLLSQN-NH2 2066.16 | 1034.08 | 1034.31
40 SP-3 Ac-LSQQTFSr8NLWRLLSQN-NH2 2093.18 | 1047.59 | 1047.73
41 SP-4 Ac-QSQQTFSrSNLWKLLSQN-NH2 2080.15 | 1041.08 | 1041.31
42 SP-5 Ac-QSQQTFSr8NLWRLLSON-NH2 2108.15 | 1055.08 | 1055.32
43 SP-6 Ac-QSQQTASrSNLWRLLSQN-NH2 2032.12 | 1017.06 | 1017.24
44 SP-7 Ac-QAIbQQTFSrBNLWRLLSQN-NH2 2106.17 | 1054.09 | 1054.34
45 SP-8 Ac-QSQQTFSNLWRLLPQN-NH2 2000.02 | 1001.01 | 1001.26
46 SP-9 Ac-QSOQTFS/r8NLWRLLS/QN-NH2 2136.18 | 1069.09 | 1069.37
47 SP-10 Ac-QSQAILTFSr8NLWRLLSON-NH2 2065.15 | 1033.58 | 1033.71
48 SP-11 Ac-QSOQTFSr8NLWRLLSAN-NH2 2051.13 | 1026.57 | 1026.70
49 SP-12 Ac-ASQQOTFSr8NLWRLLSQON-NH2 2051.13 | 1026.57 1026.90
50 SP-13 Ac-QSQQTFSr8ALWRLLSQN-NH2 2065.15 | 1033.58 1033.41
51 SP-14 Ac-QSQETFSrSNLWRLLSQN-NH2 2109.14 | 1055.57 | 1055.70
52 SP-15 Ac-RSQQTFSr8NLWRLLSQN-NH2 2136.20 | 1069.10 | 1069.17
53 SP-16 Ac-RSQQTFSr8NLWRLLSEN-NH2 2137.18 | 1069.59 1069.75
54 SP-17 AC-LSQETFSDLWKLLPEN-NH2 1959.99 | 981.00 981.24
55 SP-18 Ac-QSQSTFSSLWRLLPQN-NH2 2008.09 | 1005.05 | 1004.97
56 SP-19 Ac-QSQQSFSNSWRLLPQN-NH2 2036.06 | 1019.03 | 1018.86
57 SP-20 Ac-QSQQTSSNLSRLLPQN-NH?2 1917.04 | 959.52 959.32
58 Sp-21 Ac-QSQQATFSNLWSLLPON-NH2 2007.06 | 1004.53 | 1004.97
59 SP-22 Ac-RTQATFSr8NQWAibANIeSTNAIDTR-NH2 | 2310.26 1156.13 | 1156.52
60 SP-23 Ac-QSQQTFSr8NLWRLLSRN-NH2 2136.20 | 1069.10 | 1068.94
61 SP-24 Ac-QSQRTFSr8NLWRLLSQN-NH2 2136.20 | 1069.10 | 1068.94
62 SP-25 Ac-QSQQTFSr8NNIeWRLLSQN-NH?2 2108.15 | 1055.08 | 1055.44
63 SP-26 Ac-QSQQTFSr8NLWRNIeLSQN-NH2 2108.15 | 1055.08 | 1055.84
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64 SP-27 | Ac-QSQQTFSr8NLWRLNIeSQN-NH2 2108.15 | 1055.08 | 1055.12
65 SP-28 | Ac-QSQQTYSr8NLWRLLSQN-NH2 2124.15 | 1063.08 | 1062.92
66 SP-29 | Ac-RAIbQQTFSr8NLWRLLSQN-NH2 213422 | 1068.11 | 1068.65
67 SP-30 | Ac-MPRFMDYWEGLN-NH2 1598.70 | 800.35 | 800.45
68 5P-31 Ac-RSQORFSr8NLWRLLSQN-NH2 2191.25 | 1096.63 | 1096.83
69 5p-32 Ac-QSQQRFSr8NLWRLLSON-NH2 2163.21 | 1082.61 | 1082.87
70 SP-33 Ac-RAIbQQRFSr8NLWRLLSQN-NH2 2189.27 | 1095.64 | 1096.37
71 SP-34 Ac-RSQQRFSr8NFWRLLSQN-NH2 222523 | 111362 | 111437
72 SP-35 Ac-RSQQRFSr8NYWRLLSQN-NH2 2241.23 | 1121.62 | 1122.37
73 SP-36 | Ac-RSQQTFSrSNLWAQLLSQN-NH?2 2108.15 | 1055.08 | 1055.29
74 SP-37 Ac-QSOQOTFSr8NLWOAMILSQN-NH2 2094.13 | 1048.07 | 1048.32
75 SP-38 Ac-QSQQTFSr8NAMIWRLLSQN-NH2 2122.17 | 1062.09 | 1062.35
76 5P-39 Ac-NIePRFSr8DYWEGLSQN-NH2 1869.98 | 935.99 | 936.20
77 SP-40 | Ac-NlePRFSr8NYWRLLSQN-NH2 1952.12 | 977.06 | 977.35
78 SP-41 AC-RFST8NLWRLLSQ-NH2 1577.96 | 789.98 | 790.18
79 SP-42 Ac-QSQQTFSr8N2ffWRLLSQN-NH2 2160.13 | 1081.07 | 1081.40
80 5P-43 Ac-QSQQTFSr8N3FFWRLLSQN-NH?2 2160.13 | 1081.07 | 1081.34
81 SP-44 | Ac-QSQQTF#r8NLWRLL#QN-NH2 2080.12 | 1041.06 | 1041.34
82 SP-45 Ac-RSQQTASr8NLWRLLSQN-NH2 2060.16 | 1031.08 | 1031.38
83 SP-46 Ac-QSQQTF%r8NLWRLL%QON-NH2 2110.17 | 1056.09 | 1056.55
84 Sp-47 HepQSQSTFSNLWRLLPQN-NH2 2051.10 | 1026.55 | 1026.82
85 SP-48 HepQSQSTFSr8NLWRLLSQN-NH2 2159.23 | 1080.62 | 1080.89
86 SP-49 Ac-QSQQTFSr8NL6CIWRLLSQN-NH2 2142.11 | 1072.06 | 1072.35
87 SP-50 Ac-QSQQTFSr8NLMe6clwRLLSQN-NH2 2156.13 | 1079.07 | 1079.27
88 SP-51 Ac-LTFEHYWAQLTS-NH2 1535.74 | 768.87 | 768.91
89 Sp-52 Ac-LTFSHYWSQLTS-NH2 1585.83 | 793.92 | 794.17
90 $P-53 Ac-LTFESYWASLTS-NH2 1520.79 | 761.40 | 761.67
91 SP-54 Ac-LTFS$zr8HYWAQLSZS-NH?2 1597.87 | 799.94 | 800.06
92 SP-55 Ac-LTFSr8HYWRQLSS-NH2 1682.93 | 842.47 | 842.72
93 SP-56 Ac-QSSQTFStNLWRLLSS8QN-NH2 2145.21 | 1073.61 | 1073.90
94 SP-57 Ac-QSQQTASNLWRLLPQN-NH2 1923.99 | 963.00 | 963.26
95 SP-58 Ac-QSQQTAS/r8NLWRLLS/QN-NH2 2060.15 | 1031.08 | 1031.24
96 SP-59 Ac-ASQQTFS/r8NLWRLLS/QN-NH2 2079.16 | 1040.58 | 1040.89
97 SP-60 Ac-$SQQSFSNLWRLLAIbQN-NH?2 2009.09 | 1005.55 | 1005.86
98 SP-61 Ac-QSSQTFSNLWRLLAIbQN-NH2 2023.10 | 1012.55 | 1012.79
99 5P-62 Ac-QSQQSFSNSWRLLAIDON-NH2 2024.06 | 1013.03 | 1013.31
100 SP-63 Ac-QSQQTFSNLWSLLAIBON-NH2 1995.06 | 998.53 | 998.87
101 SP-64 Ac-QSQQTFSSLWRSLAIbQN-NH2 2011.06 | 1006.53 | 1006.83
102 SP-65 Ac-QSQATFSNLWSLLASN-NH2 194002 [ 97101 | 971.29
103 5P-66 | Ac-5/SQQS/FSNLWRLLAIbDQN-NH2 2037.12 | 1019.56 | 1019.78
104 SP-67 Ac-QSS$/QTFS/NLWRLLAIDQN-NH?2 2051.13 | 1026.57 | 1026.90
105 5P-68 Ac-QSQQS/FSNS/WRLLAIbQN-NH2 2052.09 | 1027.05 | 1027.36
106 SP-69 Ac-QSQQATFS/NLWS/LLAIbON-NH2 2023.09 | 1012.55 | 1013.82
107 SP-70 Ac-QSQSTFSSLWRLLAIbDQN-NH2 1996.09 | 999.05 | 999.39
108 SpP-71 Ac-QSQS/TFSS/LWRLLAIbON-NH2 2024.12 | 1013.06 { 1013.37
109 SP-72 Ac-QSS$/QTFSt//NLWRLLS/s8QN-NH2 2201.27 | 1101.64 | 1102.00
110 SP-73 Ac-Sr8SQQTFSSLWRLLAIDQN-NH2 2038.14 | 1020.07 | 1020.23
111 SP-74 Ac-QSQSr8TFSNLWSLLAIbDQN-NH2 1996.08 | 999.04 | 999.32
112 SP-75 Ac-QSQQTFSSr8LWRLLASN-NH2 2024.12 | 1013.06 | 1013.37
113 SP-76 Ac-QSSr5QTFStNLWSLLAIbQN-NH2 2032.12 | 1017.06 | 1017.39
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114 5P-77 Ac-$/r85QQTFSS/LWRLLAIbON-NH2 2066.17 | 1034.09 | 1034.80
115 SP-78 Ac-OSQS/r8TFSNLWS/LLAIbQN-NH2 2024.11 | 1013.06 | 1014.34
116 SP-79 Ac-QSQQTFSS/r8LWRLLAS/N-NH2 2052.15 | 1027.08 | 1027.16
117 SP-80 Ac-QSS$/r5QTFSt//NLWS/LLAIbQON-NH?2 2088.18 | 1045.09 | 1047.10
118 SP-81 Ac-QSQQTFSNLWRLLAIbQN-NH2 1988.02 | 995.01 995.31
119 SP-82 Hep/QSQS/TFS/r8NLWRLLS/QN-NH2 2215.29 | 1108.65 | 1108.93
120 SP-83 Ac-ASQQTFSr8NLRWLLSQN-NH?2 2051.13 | 1026.57 | 1026.90
121 SP-84 Ac-QSQQTFS/r8NLWRLLS/Q-NH2 2022.14 | 1012.07 | 1012.66
122 SP-85 AC-QSQATFSr8NLWRLLSQ-NH2 1994.11 | 998.06 | 998.42
123 SP-86 Ac-AAARAASI8AAARAASAA-NH2 1515.90 | 758.95 759.21
124 Sp-87 Ac-LTFEHYWAQLTSA-NH2 1606.78 | 804.39 804.59
125 SP-88 AC-LTFSr8HYWAQLSSA-NH?2 1668.90 | 835.45 835.67
126 SP-89 Ac-ASQQTFSNLWRLLPQN-NH2 1943.00 | 972.50 | 973.27
127 SP-90 Ac-QSSQTFStNLWSF5LLAIbQN-NH2 2032.12 | 1017.06 | 1017.30
128 SP-91 Ac-QSQQTFAIbNLWRLLAIbON-NH2 1986.04 | 994.02 994.19
129 SP-92 Ac-QSQQTFNIeNLWRLLNieQN-NH2 2042.11 | 1022.06 | 1022.23
130 SP-93 Ac-QSQQTFS/rSNLWRLLAIbQN-NH2 2082.14 | 1042.07 | 1042.23
131 SP-94 Ac-QSQQTFS/r8NLWRLLNIeQN-NH2 2110.17 | 1056.09 | 1056.29
132 SP-95 Ac-QSQQTFAIbNLWRLLS/QN-NH2 2040.09 | 1021.05 | 1021.25
133 5P-96 Ac-QSQQTFNIeNLWRLLS/QN-NH?2 2068.12 | 1035.06 | 1035.31
134 SP-97 Ac-QSQQATF%r8NL6cIWRNIeL%QN-NH2 2144.13 | 1073.07 | 1073.32
135 SP-98 Ac-QSQQATF%r8NLMe6clWRLL%QN-NH2 2158.15 | 1080.08 | 1080.31
136 SP-101 | Ac-FNIeSYWESL-NH?2 1160.63 - 1161.70
137 5P-102 | Ac-FSr8AYWELLSA-NH2 1344.75 - 1345.90
138 SP-103 | Ac-FSr8AYWQLLSA-NH?2 1343.76 - 1344.83
139 SP-104 | Ac-NlePRFSrBNYWELLSQN-NH2 1925.06 | 963.53 | 963.69
140 SP-105 | Ac-NlePRFSr8DYWRLLSQN-NH2 1953.10 | 977.55 | 977.68
141 SP-106 | Ac-NlePRFSr8NYWRLLSQ-NH2 1838.07 | 920.04 | 920.18
142 SP-107 | Ac-NlePRFS$r8NYWRLLS-NH2 1710.01 | 856.01 | 856.13
143 SP-108 | Ac-QSQOTFSr8DLWRLLSQN-NH2 2109.14 | 1055.57 | 1055.64
144 SP-109 | Ac-QSQQTFSr8NLWRLLSEN-NH2 2109.14 | 1055.57 | 1055.70
145 SP-110 | Ac-QSQQTFSr8NLWRLLSQD-NH2 2109.14 | 1055.57 | 1055.64
146 SP-111 | Ac-QSQQTFSr8NLWRLLSS-NH?2 1953.08 | 977.54 | 977.60
147 SP-112 | Ac-ESQQTFSr8NLWRLLSQN-NH2 2109.14 | 1055.57 | 1055.70
148 SP-113 | Ac-LTFSr8NLWRNIeL$Q-NH2 1635.99 | 819.00 | 819.10
149 SP-114 | Ac-LRFSr8NLWRNIeLSQ-NH2 1691.04 | 846.52 | 846.68
150 SP-115 | Ac-QSQQTFSr8NWWRNIeLSQN-NH2 2181.15 | 1091.58 | 1091.64
151 SP-116 | Ac-QSQQTFSr8NLWRNIeLSQ-NH2 1994.11 | 998.06 | 998.07
152 SP-117 | Ac-QTFSr8NLWRNIeLSQN-NH2 1765.00 | 883.50 | 883.59
153 SP-118 | Ac-NIePRFSr8NWWRLLSQN-NH2 1975.13 | 988.57 988.75
154 SP-119 | Ac-NIePRFSr8NWWRLLSA-NH2 1804.07 | 903.04 | 903.08
155 SP-120 | Ac-TSFAEYWNLLSP-NH2 1467.70 | 734.85 734.90
156 SP-121 | Ac-QTFSr8HWWSQLSS-NH?2 1651.85 | 826.93 827.12
157 SP-122 | Ac-FMSYWESL-NH2 1178.58 - 1179.64
158 SP-123 | Ac-QTFEHWWSQLLS-NH2 1601.76 | 801.88 801.94
159 SP-124 | Ac-QSQQTFSr8NLAMWRLNIeSQN-NH2 2122.17 | 1062.09 | 1062.24
160 SP-125 | Ac-FMAibY6cIWEAC3cL-NH2 1130.47 - 1131.53
161 SP-126 | Ac-FNIeSY6IWESL-NH2 1194.59 - 1195.64
162 SP-127 | Ac-F$zr8AY6C!WEAC3cLSz-NH2 1277.63 | 639.82 | 1278.71
163 SP-128 | Ac-FSr8AY6CIWEAC3CLSA-NH2 1348.66 - 1350.72
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164 SP-129 | Ac-NiePRFSr8NY6CIWRLLSQN-NH2 1986.08 | 994.04 994.64
165 SP-130 | Ac-AFSr8AAWALASA-NH2 1223.71 - 1224.71
166 SP-131 | AC-TFSr8AAWRLASQ-NH2 1395.80 | 698.90 399.04
167 SP-132 | Pr-TFSrBAAWRLASQ-NH2 1409.82 | 705.91 706.04
168 SP-133 | Ac-QSQQTF%r8NLWRNIel%QN-NH2 2110.17 | 1056.09 | 1056.22
169 SP-134 | Ac-LTF%r8HYWAQL%SA-NH2 1670.92 | 836.46 836.58
170 SP-135 | Ac-NIePRF%r8NYWRLL%QN-NH2 1954.13 | 978.07 978.19
171 SP-136 | Ac-NlePRF%r8NY6cIWRLL%QN-NH?2 1988.09 | 995.05 995.68
172 SP-137 | Ac-LTF%r8HY6cIWAQL%S-NH2 1633.84 | 817.92 817.93
173 SP-138 | Ac-QS%QTF%StNLWRLL%s8QN-NH2 2149.24 { 1075.62 | 1075.65
174 SP-139 | Ac-LTF%r8HY6cIWRQL%S-NH2 1718.91 | 860.46 860.54
175 SP-140 | Ac-QSQQTF%r8NL6cIWRLL%QN-NH2 2144.13 | 1073.07 | 1073.64
176 SP-141 | Ac-%r85QQTFS%LWRLLAIbQN-NH2 2040.15 | 1021.08 | 1021.13
177 SP-142 | Ac-LTF%r8HYWAQL%S-NH2 1599.88 | 800.94 801.09
178 SP-143 | Ac-TSF%r8QYWNLL%P-NH2 1602.88 | 802.44 802.58
179 SP-147 | Ac-LTFEHYWAQLTS-NH2 1535.74 | 768.87 769.5
180 SP-152 | Ac-F$er8AY6CIWEAC3cLSe-NH2 1277.63 | 639.82 1278.71
181 SP-153 | Ac-AFSr8AAWALASA-NH2 1277.63 | 639.82 1277.84
182 SP-154 | Ac-TFSr8AAWRLASQ-NH2 1395.80 | 698.90 699.04
183 SP-155 | Pr-TFSrBAAWRLASQ-NH2 1409.82 | 705.91 706.04
184 SP-156 | Ac-LTFSer8HYWAQLSeS-NH2 1597.87 | 799.94 800.44
185 SP-159 | Ac-CCPGCCBaQSQATFSr8NLWRLLSQN-NH2 | 2745.30 | 1373.65 1372.99
Ac-CCPGCCBaQSOQTASI8NLWRLLSQN-

186 SP-160 | NH2 2669.27 | 1335.64 1336.09
187 SP-161 | Ac-CCPGCCBaNlePRFSY8NYWRLLSQN-NH2 | 2589.26 | 1295.63 1296.2
188 SP-162 | AC-LTFS/r8HYWAQLS/S-NH2 1625.90 | 813.95 814.18
189 SP-163 | Ac-F%r8HY6cIWRAC3cL%-NH2 1372.72 | 687.36 687.59
190 SP-164 | Ac-QTF%r8HWWSQL%S-NH2 1653.87 | 827.94 827.94
191 SP-165 | Ac-LTASr8HYWRQLSS-NH2 1606.90 | 804.45 804.66
192 SP-166 | Ac-Q5r8QQTFSNSWRLLAIbQN-NH?2 2080.12 | 1041.06 1041.61
193 SP-167 | Ac-QSQQSr8FSNLWRSLAIDON-NH?2 2066.11 | 1034.06 1034.58
194 SP-168 | Ac-FSr8AYWEAC3CLSA-NH2 1314.70 | 658.35 1315.88
195 SP-169 | Ac-FSr8AYWEAC3cLSS-NH2 1330.70 { 666.35 1331.87
196 SP-170 | Ac-FSr8AYWEAC3cLSQ-NH?2 1371.72 | 686.86 1372.72
197 SP-171 Ac-FSr8AYWEAIbLSS-NH2 1332.71 | 667.36 1334.83
198 SP-172 | Ac-FSr8AYWEALSS-NH2 1318.70 | 660.35 1319.73
199 SP-173 | Ac-FSr8AYWEQLSS-NH2 1375.72 | 688.86 1377.53
200 SP-174 | Ac-FSr8HYWEQLSS-NH2 1441.74 | 721.87 1443.48
201 SP-175 | Ac-FSr8HYWAQLSS-NH2 1383.73 | 692.87 1385.38
202 SP-176 | Ac-FSr8HYWAAC3cLSS-NH2 1338.71 | 670.36 1340.82
203 SP-177 | Ac-FSr8HYWRAC3cL$S-NH2 1423.78 | 712.89 713.04
204 SP-178 | Ac-FSr8AYWEAC3CL#A-NH2 1300.69 | 651.35 1302.78
205 SP-179 | Ac-NIePTF%r8NYWRLL%QN-NH2 1899.08 | 950.54 950.56
206 SP-180 | Ac-TFSrBAAWRALSQ-NH2 1395.80 | 698.90 699.13
207 SP-181 | Ac-TSF%r8HYWAQL%S-NH2 1573.83 | 787.92 787.98
208 SP-184 | Ac-F%r8AY6CIWEAC3CL%A-NH?2 1350.68 | 676.34 676.91
209 SP-185 | Ac-LTFSr8HYWAQISS-NH2 1597.87 | 799.94 800.07
210 SP-186 | Ac-LTFSr8HYWAQNIe$S-NH2 1597.87 | 799.94 800.07
211 SP-187 | Ac-LTFSr8HYWAQLSA-NH?2 1581.87 | 791.94 792.45
212 SP-188 | Ac-LTFSr8HYWAQLSAbu-NH2 1595.89 | 798.95 799.03
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213 5P-189 | Ac-LTFSr8HYWAbuQLSS-NH2 1611.88 | 806.94 807.47
214 SP-190 | Ac-LTFSer8AYWAQLSeS-NH2 1531.84 | 766.92 766.96
215 SP-191 | Ac-LAFSr8HYWAQLSS-NH2 1567.86 | 784.93 785.49
216 SP-192 | Ac-LAFSr8AYWAQLSS-NH2 1501.83 | 751.92 752.01
217 SP-193 | Ac-LTFSer8AYWAQLSeA-NH2 1515.85 | 758.93 758.97
218 SP-194 | Ac-LAFSr8AYWAQLSA-NH2 1485.84 | 743.92 744.05
219 SP-195 | Ac-LTFSr8NLWANIeLSQ-NH2 1550.92 | 776.46 776.61
220 SP-196 | Ac-LTFSr8NLWANIelSA-NH2 1493.90 | 747.95 1495.6
221 SP-197 | Ac-LTFSr8ALWANIeLSQ-NH2 1507.92 | 754.96 755
222 SP-198 | Ac-LAFSr8NLWANIeLSQ-NH2 1520.91 | 761.46 761.96
223 SP-199 | Ac-LAFSrS8ALWANIeLSA-NH2 1420.89 | 711.45 1421.74
224 SP-200 | Ac-ASr8AYWEAC3CLSA-NH2 1238.67 | 620.34 1239.65
225 SP-201 | Ac-FSr8AYWEAC3CLSAA-NH2 1385.74 | 6593.87 1386.64
226 SP-202 | Ac-FSr8AYWEAC3cLSAbu-NH2 1328.72 | 665.36 1330.17
227 SP-203 | Ac-FSr8AYWEAC3cLSNIe-NH2 1356.75 | 679.38 1358.22
228 SP-204 | Ac-FSrSAYWEAC3CLSS8A-NH2 1314.70 | 658.35 1315.51
229 SP-205 | Ac-FSAYWEAC3cLSr8A-NH2 1314.70 | 658.35 1315.66
230 SP-206 | Ac-FSr8AYWEAC3cISA-NH2 1314.70 | 658.35 1316.18
231 SP-207 | Ac-FSr8AYWEAC3cNIeSA-NH2 1314.70 | 658.35 1315.66
232 SP-208 | Ac-FSr8AYWEAmMILSA-NH2 1358.76 | 680.38 1360.21
233 SP-209 | Ac-FSr8AYWENIeLSA-NH2 1344.75 | 673.38 1345.71
234 SP-210 | Ac-FSr8AYWQAC3CLSA-NH2 1313.72 | 657.86 13147
235 SP-211 | Ac-FSr8AYWAAC3CLSA-NH2 1256.70 | 629.35 1257.56
236 SP-212 | Ac-FSr8AYWAbuAc3cLSA-NH2 1270.71 | 636.36 127214
237 SP-213 | Ac-FSr8AYWNIeAc3cLSA-NH2 1298.74 | 650.37 1299.67
238 SP-214 | Ac-FSr8AbUuYWEAC3CLSA-NH2 1328.72 | 665.36 1329.65
239 SP-215 | Ac-F$r8NIeYWEAC3CLSA-NH2 1356.75 | 679.38 1358.66
240 SP-216 | 5-FAM-BaLTFEHYWAQLTS-NH2 1922.82 | 962.41 962.87
241 SP-217 | 5-FAM-BaLTF%r8HYWAQL%S-NH2 1986.96 | 994.48 994.97
242 SP-218 | Ac-LTFSr8HYWAQhLSS-NH2 1611.88 | 806.94 807
243 SP-219 | Ac-LTFSr8HYWAQT!e$S-NH2 1597.87 | 799.94 799.97
244 SP-220 | Ac-LTFSr8HYWAQAdmMSS-NH2 1675.91 | 838.96 839.09
245 SP-221 | Ac-LTFSr8HYWAQhCha$S-NH2 1651.91 | 826.96 826.98
246 SP-222 | Ac-LTFSr8HYWAQChaS$S-NH2 1637.90 | 819.95 820.02
247 SP-223 | Ac-LTFSr8HYWAC6cQLSS-NH2 1651.91 | 826.96 826.98
248 SP-224 | Ac-LTFSr8HYWAC5¢QLSS-NH?2 1637.90 | 819.95 820.02
249 SP-225 | Ac-LThFSr8HYWAQLSS-NH2 1611.88 | 806.94 807
250 SP-226 | Ac-LTIgISr8HYWAQLSS-NH2 1625.90 | 813.95 812.99
251 SP-227 | Ac-LTFSr8HYWAQChgSsS-NH2 1623.88 | 812.94 812.99
252 SP-228 | Ac-LTFSr8HYWAQF$S-NH2 1631.85 | 816.93 816.99
253 SP-229 | Ac-LTFSr8HYWAQIgISS-NH2 1659.88 | 830.94 829.94
254 SP-230 | Ac-LTFSr8HYWAQCba$5-NH2 1609.87 | 805.94 805.96
255 SP-231 | Ac-LTFSr8HYWAQCpgSS-NH2 1609.87 | 805.94 805.96
256 SP-232 | Ac-LTFSr8HhYWAQLSS-NH2 1611.88 | 806.94 807
257 SP-233 | Ac-FSr8AYWEAC3chLSA-NH2 1328.72 | 665.36 665.43
258 5P-234 | Ac-FSr8AYWEAC3CcTleSA-NH2 1314.70 | 658.35 1315.62
259 SP-235 | Ac-FSr8AYWEAC3cAdmSA-NH?2 1392.75 | 697.38 697.47
260 5P-236 | Ac-FSr8AYWEAc3chChaSA-NH2 1368.75 | 685.38 685.34
261 SP-237 | Ac-FSr8AYWEAC3cChaSA-NH2 1354.73 | 678.37 678.38
262 SP-238 | Ac-FSr8AYWEACKCLSA-NH? 1356.75 | 679.38 679.42
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263 5P-239 | Ac-FSr8AYWEACSCLSA-NH2 1342.73 | 672.37 672.46
264 SP-240 | Ac-hF$r8AYWEAC3CLSA-NH?2 1328.72 | 665.36 665.43
265 SP-241 | Ac-IgISr8AYWEAC3CLSA-NH2 1342.73 | 672.37 671.5
266 SP-243 | Ac-FSr8AYWEAC3CFSA-NH2 1348.69 | 675.35 675.35
267 SP-244 | Ac-FSr8AYWEAC3clglSA-NH?2 1376.72 | 689.36 638.37
268 SP-245 | Ac-F$Sr8AYWEAC3cChaSA-NH2 1326.70 | 664.35 664.47
269 SP-246 | Ac-FSr8AYWEAC3cCpgSA-NH2 1326.70 | 664.35 664.39
270 SP-247 | Ac-FSr8AhYWEAC3CcLSA-NH2 1328.72 | 665.36 665.43
271 SP-248 | Ac-FSr8AYWEAC3CLSQ-NH?2 1371.72 | 686.86 1372.87
272 SP-249 | Ac-FSr8AYWEAIBLSA-NH2 1316.72 | 659.36 1318.18
273 SP-250 | Ac-FSrBAYWEALSA-NH2 1302.70 | 652.35 1303.75
274 SP-251 | Ac-LAFSr8AYWAALSA-NH2 1428.82 | 715.41 715.49
275 SP-252 | Ac-LTFSr8HYWAAC3cLSS-NH2 1552.84 | 777.42 777.5
276 SP-253 | Ac-NleTFSr8HYWAQLSS-NH2 1597.87 | 799.94 800.04
277 SP-254 | Ac-VTFSr8HYWAQLSS-NH2 1583.85 | 792.93 793.04
278 SP-255 | Ac-FTFS$r8HYWAQLSS-NH2 1631.85 | 816.93 817.02
279 SP-256 | Ac-WTFSr8HYWAQLSS-NH2 1670.86 | 836.43 836.85
280 SP-257 | Ac-RTFSr8HYWAQLSS-NH2 1640.88 | 821.44 821.9
281 SP-258 | Ac-KTFSr8HYWAQLSS-NH2 1612.88 | 807.44 807.91
282 SP-259 | Ac-LNIeFSr8HYWAQLSS-NH2 1609.90 | 805.95 806.43
283 SP-260 | Ac-LVFSr8HYWAQLSS-NH2 1595.89 | 798.95 798.93
284 SP-261 | Ac-LFFSr8HYWAQLSS-NH2 1643.89 | 822.95 823.38
285 SP-262 | Ac-LWFSr8HYWAQLSS-NH2 1682.90 | 842.45 842.55
286 SP-263 | Ac-LRFSr8HYWAQLSS-NH2 1652.92 | 827.46 827.52
287 SP-264 | Ac-LKFSr8HYWAQLSS-NH?2 162491 | 813.46 813.51
288 SP-265 | Ac-LTFSr8NIeYWAQLSS-NH2 1573.89 | 787.95 788.05
289 SP-266 | Ac-LTFSr8VYWAQLSS-NH2 1559.88 | 780.94 780.98
290 SP-267 | Ac-LTFSr8FYWAQLSS-NH?2 1607.88 | 804.94 805.32
291 SP-268 | Ac-LTFSr8WYWAQLSS-NH2 1646.89 | 824.45 824.86
292 SP-269 | Ac-LTFSr8RYWAQLSS-NH2 1616.91 | 809.46 809.51
293 SP-270 | Ac-LTFSr8KYWAQLSS-NH?2 1588.90 | 795.45 795.48
294 SP-271 | Ac-LTFSr8HNIeWAQLSS-NH2 1547.89 | 774.95 774.98
295 SP-272 | Ac-LTFSr8HVWAQLSS-NH2 1533.87 | 767.94 767.95
296 SP-273 | Ac-LTFSr8HFWAQLSS-NH2 1581.87 | 791.94 792.3
297 SP-274 | Ac-LTFSr8HWWAQLSS-NH2 1620.88 | 811.44 811.54
298 SP-275 | Ac-LTFSr8HRWAQLSS-NH2 1590.90 | 796.45 796.52
299 SP-276 | Ac-LTFSr8HKWAQLSS-NH2 1562.90 | 782.45 782.53
300 SP-277 | Ac-LTFSr8HYWNIeQLSS-NH2 1639.91 | 820.96 820.98
301 SP-278 | Ac-LTFSr8HYWVQLSS-NH2 1625.90 | 813.95 814.03
302 SP-279 | Ac-LTFSr8HYWFQLSS-NH2 1673.90 | 837.95 838.03
303 SP-280 | Ac-LTFSr8HYWWQLSS-NH?2 1712.91 | 857.46 857.5
304 SP-281 | Ac-LTFSr8HYWKQLSS-NH2 1654.92 | 828.46 828.49
305 SP-282 | Ac-LTFSr8HYWANIeLSS-NH2 1582.89 | 792.45 792.52
306 SP-283 | Ac-LTFSr8HYWAVLSS-NH2 1568.88 | 785.44 785.49
307 SP-284 | Ac-LTFSr8HYWAFLSS-NH2 1616.88 | 809.44 809.47
308 SP-285 | Ac-LTFSr8HYWAWLSS-NH2 1655.89 | 828.95 829
309 SP-286 | Ac-LTFSr8HYWARLSS-NH2 162591 | 813.96 813.98
310 SP-287 | Ac-LTFSr8HYWAQLSNIe-NH?2 1623.92 | 812.96 813.39
311 SP-288 | Ac-LTFSr8HYWAQLSV-NH2 1609.90 | 805.95 805.99
312 SP-289 | Ac-LTFSr8HYWAQLSF-NH2 1657.90 | 829.95 830.26
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313 SP-290 | Ac-LTFSr8HYWAQLSW-NH2 1696.91 | 849.46 849.5
314 SP-291 | Ac-LTFSr8HYWAQLSR-NH2 1666.94 | 834.47 834.56
315 SP-292 | Ac-LTFSr8HYWAQLSK-NH2 1638.93 | 820.47 820.49
316 SP-293 | Ac-Q$r8QQTFSNSWRLLAIDQN-NH2 2080.12 | 1041.06 1041.54
317 SP-294 | Ac-QSQQSr8FSNLWRSLAIbBON-NH2 2066.11 | 1034.06 1034.58
318 SP-295 | Ac-LT2Pal$r8HYWAQLSS-NH2 1598.86 | 800.43 800.49
319 SP-296 | Ac-LT3Pal$r8HYWAQLSS-NH2 1598.86 | 800.43 800.49
320 SP-297 | Ac-LT4Pal$r8HYWAQLSS-NH2 1598.86 | 800.43 800.49
321 SP-298 | Ac-LTF2CF3$r8HYWAQLSS-NH?2 1665.85 | 833.93 834.01
322 SP-299 | Ac-LTF2CNSr8HYWAQLSS-NH2 1622.86 | 812.43 812.47
323 SP-300 | Ac-LTF2MeSr8HYWAQLSS-NH2 1611.88 | 806.94 807
324 SP-301 | Ac-LTF3CISr8HYWAQLSS-NH2 1631.83 | 816.92 816.99
325 SP-302 | Ac-LTF4CF3$r8HYWAQLSS-NH2 1665.85 | 833.93 833.94
326 SP-303 | AC-LTF4tBuST8HYWAQLSS-NH2 1653.93 | 827.97 828.02
327 SP-304 | Ac-LTF5FSr8HYWAQLSS-NH2 1687.82 | 844.91 844.96
328 SP-305 | Ac-LTFSr8HY3BthAAQLSS-NH2 1614.83 | 808.42 808.48
329 SP-306 | AC-LTF2BrSr8HYWAQLSS-NH2 1675.78 | 838.89 838.97
330 SP-307 | Ac-LTF4BrSr8HYWAQLSS-NH2 1675.78 | 838.89 839.86
331 SP-308 | Ac-LTF2CISr8HYWAQLSS-NH2 1631.83 | 816.92 816.99
332 SP-309 | Ac-LTF4CISr8HYWAQLSS-NH2 1631.83 | 816.92 817.36
333 SP-310 | Ac-LTF3CNSr8HYWAQLSS-NH2 1622.86 | 812.43 812.47
334 SP-311 | Ac-LTF4CNSr8HYWAQLSS-NH2 1622.86 | 812.43 812.47
335 SP-312 | Ac-LTF34CI25r8HYWAQLSS-NH2 1665.79 | 833.90 833.94
336 SP-313 | Ac-LTF34F2Sr8HYWAQLSS-NH2 1633.85 | 817.93 817.95
337 SP-314 | Ac-LTF35F25r8HYWAQLSS-NH2 1633.85 | 817.93 817.95
338 SP-315 | Ac-LTDipSr8HYWAQLSS-NH2 1673.90 | 837.95 838.01
339 SP-316 | AC-LTF2F$r8HYWAQLSS-NH2 1615.86 | 808.93 809
340 SP-317 | Ac-LTF3FSr8HYWAQLSS-NH2 1615.86 | 808.93 809
341 SP-318 | AC-LTFAFSr8HYWAQLSS-NH2 1615.86 | 808.93 809
342 SP-319 | Ac-LTF4ISr8HYWAQLSS-NH2 1723.76 | 862.88 862.94
343 SP-320 | Ac-LTF3MeSr8HYWAQLSS-NH2 1611.88 | 806.94 807.07
344 SP-321 | Ac-LTF4MeSr8HYWAQLSS-NH2 1611.88 | 806.94 807
345 SP-322 | Ac-LTINaISr8HYWAQLSS-NH2 1647.88 | 824.94 824.98
346 SP-323 | Ac-LT2NalSr8HYWAQLSS-NH?2 1647.88 | 824.94 825.06
347 SP-324 | Ac-LTF3CF35r8HYWAQLSS-NH2 1665.85 | 833.93 834.01
348 SP-325 | AC-LTFANO2Sr8HYWAQLSS-NH2 1642.85 | 822.43 822.46
349 SP-326 | Ac-LTF3NO2Sr8HYWAQLSS-NH2 1642.85 | 822.43 822.46
350 SP-327 | Ac-LTFS5r82ThiYWAQLSS-NH2 1613.83 | 807.92 807.96
351 SP-328 | Ac-LTF$r8HBipWAQLSS-NH2 1657.90 | 829.95 830.01
352 SP-329 | Ac-LTFSr8HFAtBUWAQLSS-NH?2 1637.93 | 819.97 820.02
353 SP-330 | Ac-LTFSr8HFACF3WAQLSS-NH2 1649.86 | 825.93 826.02
354 SP-331 | Ac-LTFSr8HFACIWAQLSS-NH2 1615.83 | 808.92 809.37
355 SP-332 | Ac-LTFSr8HFAMeWAQLSS-NH2 1595.89 | 798.95 799.01
356 SP-333 | Ac-LTFSr8HFABrwAQLSS-NH?2 1659.78 | 830.89 830.98
357 SP-334 | Ac-LTFSr8HFACNWAQLSS-NH2 1606.87 | 804.44 804.56
358 SP-335 | Ac-LTFSr8HFANO2WAQLSS-NH2 1626.86 | 814.43 814.55
359 SP-336 [ Ac-LTFSr8H1NalWAQLSS-NH2 1631.89 | 816.95 817.06
360 SP-337 | Ac-LTFSr8H2NalWAQLSS-NH2 1631.89 | 816.95 816.99
361 SP-338 | Ac-LTFSr8HWAQLSS-NH2 1434.80 | 718.40 718.49
362 SP-339 | Ac-LTF5r8HY1NalAQLSS-NH2 1608.87 | 805.44 805.52
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363 SP-340 | Ac-LTFSr8HY2NalAQLSS-NH2 1608.87 | 805.44 805.52
364 SP-341 | Ac-LTFSr8HYWAQISS-NH2 1597.87 | 799.94 800.07
365 SP-342 | Ac-LTFSr8HYWAQNIe$S-NH2 1597.87 | 799.94 800.44
366 SP-343 | Ac-LTFSer8HYWAQLSeA-NH2 1581.87 | 791.94 791.98
367 SP-344 | Ac-LTFSr8HYWAQLSAbu-NH2 1595.89 | 798.95 799.03
368 SP-345 | Ac-LTFSr8HYWAbuQLSS-NH2 1611.88 | 806.94 804.47
369 SP-346 | AC-LAFSr8HYWAQLSS-NH2 1567.86 | 784.93 785.49
370 SP-347 | Ac-LTFSr8NLWANIeLSQ-NH2 1550.92 | 776.46 777.5
371 SP-348 | Ac-LTFSr8ALWANIeLSQ-NH2 1507.92 | 754.96 755.52
372 SP-349 | Ac-LAFSI8NLWANIeLSQ-NH2 1520.91 | 761.46 762.48
373 SP-350 | Ac-FSr8AYWAAC3CLSA-NH2 1256.70 | 629.35 1257.56
374 SP-351 | Ac-LTFSr8AYWAALSS-NH2 147482 | 738.41 738.55
375 SP-352 | AC-LVFSr8AYWAQLSS-NH2 1529.87 | 765.94 766
376 SP-353 | Ac-LTFSr8AYWAbUQLSS-NH2 154586 | 773.93 773.92
377 SP-354 | Ac-LTFSr8AYWNIeQLSS-NH2 1573.89 | 787.95 788.17
378 SP-355 | AC-LTFSr8AbuYWAQLSS-NH2 1545.86 | 773.93 773.99
379 SP-356 | Ac-LTFSr8AYWHQLSS-NH2 1597.87 | 799.94 799.97
380 SP-357 | Ac-LTFSr8AYWKQLSS-NH2 1588.90 | 795.45 795.53
381 SP-358 | Ac-LTF$r8AYWOQLSS-NH2 1574.89 | 788.45 788.5
382 SP-359 | Ac-LTFSrBAYWRQLSS-NH2 1616.91 | 809.46 809.51
383 SP-360 | Ac-LTFSr8AYWSQLSS-NH2 1547.84 | 774.92 774.96
384 SP-361 | Ac-LTFSr8AYWRALSS-NH2 1559.89 | 780.95 780.95
385 SP-362 | Ac-LTFSr8AYWRQLSA-NH2 1600.91 | 801.46 801.52
386 SP-363 | Ac-LTFSr8AYWRALSA-NH2 1543.89 | 772.95 773.03
387 SP-364 | Ac-LTFSrSHYWAQLSs8S-NH2 1597.87 | 799.94 799.97
388 SP-365 | Ac-LTFSHYWAQLSr8S-NH2 1597.87 | 799.94 799.97
389 SP-366 | Ac-LTFSr8HYWAALSS-NH2 1540.84 | 771.42 771.48
390 SP-367 | AC-LTFSr8HYWAAbDULSS-NH2 1554.86 | 778.43 778.51
391 SP-368 | AC-LTFSr8HYWALLSS-NH2 1582.89 | 792.45 792.49
392 SP-369 | Ac-FSr8AYWHALSA-NH?2 1310.72 | 656.36 656.4
393 SP-370 | Ac-FSr8AYWAALSA-NH2 124470 | 623.35 1245.61
394 SP-371 | Ac-FSr8AYWSALSA-NH2 1260.69 | 631.35 1261.6
395 SP-372 | Ac-FSr8AYWRALSA-NH2 1329.76 | 665.88 1330.72
396 SP-373 | Ac-FSr8AYWKALSA-NH2 1301.75 | 651.88 1302.67
397 SP-374 | Ac-FSr8AYWOALSA-NH2 1287.74 | 644.87 1289.13
398 SP-375 | Ac-FSr8VYWEAC3CLSA-NH2 1342.73 | 672.37 1343.67
399 SP-376 | Ac-FSr8FYWEAC3cLSA-NH2 1380.73 | 696.37 1392.14
400 SP-377 | Ac-FSr8WYWEAC3CLSA-NH2 1429.74 | 715.87 1431.44
401 SP-378 | Ac-FSr8RYWEAC3CLSA-NH2 1399.77 | 700.89 700.95
402 SP-379 ! Ac-FSr8KYWEAC3CLSA-NH2 1371.76 | 686.88 686.97
403 SP-380 | Ac-FSr8ANIeWEAC3CLSA-NH2 1264.72 | 633.36 1265.59
404 SP-381 | Ac-FSr8AVWEAC3CLSA-NH?2 1250.71 | 626.36 1252.2
405 SP-382 | Ac-FSr8AFWEAC3cLSA-NH2 1298.71 | 650.36 1299.64
406 SP-383 | Ac-FSr8AWWEAC3CLSA-NH2 1337.72 | 669.86 1338.64
407 SP-384 | Ac-FSr8ARWEAC3cLSA-NH2 1307.74 | 654.87 655
408 SP-385 | Ac-FSr8AKWEAC3CcLSA-NH2 1279.73 | 640.87 641.01
409 SP-386 | Ac-FSr8AYWVAC3CLSA-NH2 1284.73 | 643.37 643.38
410 SP-387 | Ac-FSr8AYWFAC3CLSA-NH?2 1332.73 | 667.37 667.43
411 SP-388 | Ac-FSr8AYWWAC3CLSA-NH2 1371.74 | 686.87 686.97
412 SP-389 | Ac-FSr8AYWRAC3CLSA-NH2 1341.76 | 671.88 671.94
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413 SP-390 | Ac-FSrBAYWKAC3cLSA-NH2 1313.75 | 657.88 657.88
414 SP-391 | Ac-FSrBAYWEVLSA-NH2 1330.73 | 666.37 666.47
415 SP-392 | Ac-FSrBAYWEFLSA-NH2 1378.73 | 690.37 690.44
416 SP-393 | Ac-FSr8AYWEWLSA-NH2 1417.74 | 709.87 709.91
417 SP-394 | Ac-FSr8AYWERLSA-NH2 1387.77 | 694.89 1388.66
418 SP-395 | Ac-FSr8AYWEKLSA-NH2 1359.76 | 680.88 1361.21
419 SP-396 | Ac-FSr8AYWEAC3CcLSV-NH2 134273 | 672.37 1343.59
420 SP-397 | Ac-FSr8AYWEAC3CLSF-NH2 1390.73 | 696.37 1392.58
421 SP-398 | Ac-FSr8AYWEAC3CLSW-NH2 1429.74 | 715.87 1431.29
422 SP-399 | Ac-FSr8BAYWEAC3CLSR-NH2 1399.77 | 700.89 700.95
423 SP-400 | Ac-FSr8AYWEAC3CLSK-NH2 1371.76 | 686.88 686.97
424 SP-401 | Ac-FSr8AYWEAC3CLSAV-NH2 1413.77 | 707.89 707.91
425 SP-402 | Ac-FSr8AYWEAC3CLSAF-NH2 1461.77 | 731.89 731.96
426 SP-403 | Ac-FSr8AYWEAC3CLSAW-NH2 1500.78 | 751.39 751.5
427 SP-404 | Ac-FSr8AYWEAC3CcLSAR-NH2 1470.80 | 736.40 736.47
428 SP-405 | Ac-FSr8AYWEAC3CLSAK-NH2 1442.80 [ 722.40 722.41
429 SP-406 | Ac-FSr8AYWEAC3CcLSAH-NH2 1451.76 | 726.88 726.93
430 SP-407 | Ac-LTF2NO2Sr8HYWAQLSS-NH2 1642.85 | 822.43 822.54
431 SP-408 | Ac-LTASr8HYAAQLSS-NH2 1406.79 | 704.40 704.5
432 SP-409 | Ac-LTFSr8HYAAQLSS-NH?2 1482.82 | 742.41 742.47
433 SP-410 | Ac-QSQQTFSr8NLWALLSAN-NH2 1966.07 | 984.04 984.38
434 SP-411 | Ac-QAIbQQTFSr8NLWALLSAN-NH2 1964.09 | 983.05 983.42
435 SP-412 | Ac-QAiIbQQTFSr8ALWALLSAN-NH2 1921.08 | 961.54 961.59
436 SP-413 | AC-AAAATFSIBAAWAALSAA-NH2 1608.90 | 805.45 805.52
437 SP-414 | Ac-FSr8AAWRALSQ-NH2 1294.76 | 648.38 648.48
438 SP-415 | Ac-TFSr8AAWAALSQ-NH2 1310.74 | 656.37 1311.62
439 SP-416 | Ac-TFSr8AAWRALSA-NH2 1338.78 | 670.39 670.46
440 SP-417 | AC-VFSr8AAWRALSQ-NH2 1393.82 | 687.91 697.99
441 5P-418 | Ac-AFSrBAAWAALSA-NH2 1223.71 | 612.86 1224.67
442 SP-420 | Ac-TFSr8AAWKALSQ-NH2 1367.80 | 684.90 684.97
443 SP-421 | Ac-TFSr8AAWOALSQ-NH2 1353.78 | 677.89 678.01
444 SP-422 | Ac-TFS5r8AAWSALSQ-NH2 1326.73 | 664.37 664.47
445 SP-423 | Ac-LTFSr8AAWRALSQ-NH?2 1508.89 | 755.45 755.49
446 SP-424 | Ac-FSr8AYWAQLSA-NH2 1301.72 | 651.86 651.96
447 SP-425 | Ac-FSrBAWWAALSA-NH2 1267.71 | 634.86 634.87
448 SP-426 | Ac-FSr8AWWAQLSA-NH2 1324.73 | 663.37 663.43
449 SP-427 | Ac-FSr8AYWEALS-NH2 1231.66 | 616.83 1232.93
450 SP-428 | Ac-FSr8AYWAALS-NH2 1173.66 | 587.83 1175.09
451 SP-429 | Ac-FSr8AYWKALS-NH2 1230.72 | 616.36 616.44
452 SP-430 | Ac-FSr8AYWOALS-NH2 1216.70 | 609.35 609.48
453 SP-431 | Ac-FSr8AYWQALS-NH2 1230.68 | 616.34 616.44
454 SP-432 | Ac-FSr8AYWAQLS-NH?2 1230.68 | 616.34 616.37
455 SP-433 | Ac-FSr8HYWDQLSS-NH2 1427.72 | 714.86 714.86
456 SP-434 | Ac-FSr8HFWEQLSS-NH2 1425.74 | 713.87 713.98
457 SP-435 | Ac-FSr8AYWHQLSS-NH?2 1383.73 | 692.87 692.96
458 SP-436 | Ac-FSr8AYWKQLSS-NH2 1374.77 | 688.39 688.45
459 SP-437 | Ac-FSr8AYWOQLSS-NH2 1360.75 | 681.38 681.49
460 SP-438 | Ac-FSr8HYWSQLSS-NH2 1399.73 | 700.87 700.95
461 5P-439 | Ac-FSr8HWWEQLSS-NH2 1464.76 | 733.38 733.44
462 SP-440 | Ac-FSr8HWWAQLSS-NH2 1406.75 | 704.38 704.43
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463 SP-441 | Ac-FSr8AWWHQLSS-NH2 1406.75 | 704.38 704.43
464 SP-442 | Ac-FSr8AWWKQLSS-NH2 1397.79 | 699.90 699.92
465 SP-443 | Ac-FSr8AWWOQLSS-NH2 1383.77 | 692.89 692.96
466 SP-444 | Ac-FSr8HWWSQLSS-NH2 1422.75 | 712.38 712.42
467 SP-445 | Ac-LTFSr8NYWANIeL$Q-NH2 1600.90 | 801.45 801.52
468 SP-446 | Ac-LTFSr8NLWAQLSQ-NH2 1565.90 | 783.95 784.06
469 SP-447 | Ac-LTFSrSNYWANIeLSA-NH2 1543.88 | 772.94 773.03
470 SP-448 | Ac-LTFSr8NLWAQLSA-NH2 1508.88 | 755.44 755.49
471 SP-449 | Ac-LTFSr8AYWANIeLSQ-NH2 1557.90 | 779.95 780.06
472 SP-450 | Ac-LTFSr8ALWAQLSQ-NH2 1522.89 | 762.45 762.45
473 SP-451 | Ac-LAFSr8NYWANIeL$Q-NH2 1570.89 | 786.45 786.5
474 SP-452 | Ac-LAFSr8NLWAQLSQ-NH2 1535.89 | 768.95 769.03
475 SP-453 | Ac-LAFSr8AYWANIeLSA-NH2 1470.86 | 736.43 736.47
476 SP-454 | Ac-LAFSr8ALWAQLSA-NH2 143586 | 718.93 719.01
477 SP-455 | Ac-LAFSr8AYWAALSA-NH2 1428.82 | 715.41 715.41
478 SP-456 | Ac-FSr8AYWEAC3CLSAAIb-NH2 1399.75 | 700.88 700.95
479 SP-457 | Ac-FSr8AYWAQLSAA-NH2 1372.75 | 687.38 687.78
480 SP-458 | Ac-FSr8AYWAAC3CLSAA-NH2 1327.73 | 664.87 664.84
481 SP-459 | Ac-FSr8AYWSAC3CLSAA-NH2 1343.73 | 672.87 672.9
482 SP-460 | Ac-FSr8AYWEAC3CLSAS-NH2 1401.73 | 701.87 701.84
483 SP-461 | Ac-FSr8AYWEAC3CLSAT-NH2 1415.75 | 708.88 708.87
484 SP-462 | Ac-FSr8AYWEAC3CLSAL-NH2 1427.79 | 714.90 714.94
485 SP-463 | Ac-FSr8AYWEAC3cLSAQ-NH2 1442.76 | 722.38 722.41
486 SP-464 | Ac-FSr8AFWEAC3CLSAA-NH2 1369.74 | 685.87 685.93
487 SP-465 | Ac-FSr8AWWEAC3CLSAA-NH2 1408.75 | 705.38 705.39
488 SP-466 | Ac-FSr8AYWEAC3CLSSA-NH2 1401.73 | 701.87 701.99
489 SP-467 | Ac-FSr8AYWEALSAA-NH2 1373.74 | 687.87 687.93
490 SP-468 | Ac-FSr8AYWENI!eLSAA-NH2 1415.79 | 708.90 708.94
491 SP-469 | Ac-FSr8BAYWEAC3CLSAbUA-NH2 1399.75 | 700.88 700.95
492 SP-470 | Ac-FSr8AYWEAC3cLSNIeA-NH2 1427.79 | 714.90 714.86
493 SP-471 | Ac-FSrBAYWEAIbLSNIeA-NH?2 1429.80 | 715.90 715.97
494 SP-472 | Ac-FSr8AYWEALSNIeA-NH2 1415.79 | 708.90 708.94
495 SP-473 | Ac-FSr8AYWENIeLSNIeA-NH2 1457.83 | 729.92 729.96
496 SP-474 | Ac-FSr8AYWEAIbLSAbu-NH2 1330.73 | 666.37 666.39
497 SP-475 | Ac-FSr8AYWENIeLSAbu-NH2 1358.76 | 680.38 680.39
498 SP-476 | Ac-FSr8AYWEALSAbu-NH2 1316.72 | 659.36 659.36
499 SP-477 | Ac-LTFSr8AFWAQLSS-NH2 1515.85 | 758.93 759.12
500 SP-478 | Ac-LTFSr8AWWAQLSS-NH2 1554.86 | 778.43 778.51
501 SP-479 | Ac-LTFSr8AYWAQISS-NH2 1531.84 | 766.92 766.96
502 SP-480 | Ac-LTFSr8AYWAQNIeSS-NH2 1531.84 | 766.92 766.96
503 SP-481 | Ac-LTFSr8AYWAQLSSA-NH2 1602.88 | 802.44 802.48
504 SP-482 | Ac-LTFSrSAWWAQLSA-NH2 1538.87 | 770.44 770.89
505 SP-483 | Ac-LTFSr8AYWAQISA-NH2 1515.85 | 758.93 759.42
506 SP-484 | Ac-LTFSr8AYWAQNIeSA-NH2 1515.85 | 758.93 759.42
507 SP-485 | Ac-LTFSr8AYWAQLSAA-NH2 1586.89 | 794.45 794.94
508 SP-486 | Ac-LTFSr8HWWAQLSS-NH2 1620.88 | 811.44 811.47
509 SP-487 | Ac-LTFSr8HRWAQLSS-NH2 1580.90 | 796.45 796.52
510 SP-488 | Ac-LTFSr8HKWAQLSS-NH2 1562.90 | 782.45 782.53
511 SP-489 | Ac-LTFSr8HYWAQLSW-NH2 1696.91 | 849.46 849.5
512 SP-491 | Ac-F$r8AYWAbUALSA-NH2 1258.71 | 630.36 630.5
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513 SP-492 | Ac-FSr8AbuYWEALSA-NH?2 1316.72 | 659.36 659.51
514 SP-493 | Ac-NIePRF%r8NYWRLL%QN-NH2 1954.13 | 978.07 978.54
515 SP-494 | Ac-TSF%r8HYWAQL%S-NH2 1573.83 | 787.92 787.98
516 SP-495 | Ac-LTF%r8AYWAQL%S-NH2 1533.86 | 767.93 768
517 SP-496 | Ac-HTFSr8HYWAQLSS-NH2 1621.84 | 811.92 811.96
518 SP-497 | Ac-LHFSr8HYWAQLSS-NH2 1633.88 | 817.94 818.02
519 SP-498 | Ac-LTFSr8HHWAQLSS-NH2 1571.86 | 786.93 786.94
520 SP-499 | Ac-LTFSr8HYWHQLSS-NH2 1663.89 | 832.95 832.38
521 SP-500 | Ac-LTFSr8HYWAHLSS-NH2 1606.87 | 804.44 804.48
522 SP-501 | Ac-LTFSr8HYWAQLSH-NH?2 1647.89 | 824.95 824.98
523 SP-502 | Ac-LTFSr8HYWAQLSS-NHPr 1639.91 | 820.96 820.98
524 SP-503 | Ac-LTF$r8HYWAQLSS-NHsBu 1653.93 | 827.97 828.02
525 SP-504 | Ac-LTFSr8HYWAQLSS-NHiBu 1653.93 | 827.97 828.02
526 SP-505 | Ac-LTFSr8HYWAQLSS-NHBn 1687.91 | 844.96 844.44
527 SP-506 | Ac-LTFSr8HYWAQLSS-NHPe 1700.92 | 851.46 851.99
528 SP-507 | Ac-LTF$r8HYWAQLSS-NHChx 1679.94 | 840.97 841.04
529 SP-508 | Ac-ETFSr8AYWAQLSS-NH2 1547.80 | 774.90 774.96
530 SP-509 | Ac-STFSr8AYWAQLSS-NH2 1505.79 | 753.90 753.94
531 SP-510 | Ac-LEFSr8AYWAQLSS-NH2 1559.84 | 780.92 781.25
532 SP-511 | Ac-LSFSr8AYWAQLSS-NH2 1517.83 | 759.92 759.93
533 SP-512 | Ac-LTFSr8EYWAQLSS-NH2 1589.85 | 795.93 795.97
534 SP-513 | Ac-LTF5r8SYWAQLSS-NH2 1547.84 | 774.92 774.96
535 SP-514 | Ac-LTFSr8AYWEQLSS-NH2 1589.85 [ 795.93 795.9
536 SP-515 | Ac-LTFSr8AYWAELSS-NH2 1532.83 | 767.42 766.96
537 SP-516 | Ac-LTFSr8AYWASLSS-NH2 1490.82 | 746.41 746.46
538 SP-517 | Ac-LTFSr8AYWAQLSE-NH2 1573.85 | 787.93 787.98
539 SP-518 | Ac-LTF2CNSr8HYWAQLSS-NH2 1622.86 | 812.43 812.47
540 SP-519 | Ac-LTF3CISr8HYWAQLSS-NH2 1631.83 | 816.92 816.99
541 SP-520 | Ac-LTDipSr8HYWAQLSS-NH2 1673.90 | 837.95 838.01
542 SP-521 | Ac-LTFSr8HYWAQTIe$SS-NH2 1597.87 | 799.94 800.04
543 SP-522 | Ac-FSrBAYGCIWEALSA-NH?2 1336.66 | 669.33 1338.56
544 SP-523 | Ac-FSr8AYdIGbrWEALSA-NH2 1380.61 | 691.31 692.2
545 SP-524 | Ac-FSr8AYdISIWEALSA-NH2 1320.69 | 661.35 1321.61
546 SP-525 | Ac-FSr8AYdIAMWEALSA-NH2 1316.72 [ 659.36 659.36
547 SP-526 | Ac-FSr8AYdISCIWEALSA-NH2 1336.66 | 669.33 669.35
548 SP-527 | Ac-FSr8AYdIZmWEALSA-NH2 1316.72 | 659.36 659.36
549 SP-528 | Ac-LTF%r8HYWAQL%A-NH2 1583.89 | 792.95 793.01
550 SP-529 | Ac-LTFSr8HCouWAQLSS-NH2 1679.87 | 840.94 841.38
551 SP-530 | Ac-LTFEHCouWAQLTS-NH2 1617.75 | 809.88 809.96
552 SP-531 | Ac-LTASr8HCouWAQLSS-NH2 1603.84 | 802.92 803.36
553 SP-532 | Ac-FSrBAYWEALSAbUA-NH2 1387.75 | 694.88 694.88
554 SP-533 | Ac-FSrBAYWEAISAA-NH2 1373.74 | 687.87 687.93
555 SP-534 | Ac-FSr8AYWEANIeSAA-NH2 1373.74 | 687.87 687.93
556 SP-535 | Ac-FSr8AYWEAmMILSAA-NH2 1429.80 | 715.90 715.97
557 SP-536 | Ac-FSrBAYWQALSAA-NH2 1372.75 | 687.38 687.48
558 SP-537 | Ac-FSrBAYWAALSAA-NH2 1315.73 | 658.87 658.92
559 SP-538 | Ac-FSr8AYWADUALSAA-NH?2 1329.75 | 665.88 665.95
560 SP-539 | Ac-FSr8AYWNIeALSAA-NH2 1357.78 | 679.89 679.94
561 SP-540 | Ac-FSr8AbUYWEALSAA-NH2 1387.75 | 694.88 694.96
562 SP-541 | Ac-FSr8NIeYWEALSAA-NH2 1415.79 | 708.90 708.94
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563 SP-542 | Ac-FSr8FYWEALSAA-NH?2 1449.77 | 725.89 725.97
564 SP-543 | AC-LTFSr8HYWAQALSS-NH2 1611.88 | 806.94 807
565 SP-544 | Ac-LTFSr8HYWAQAdmSS-NH2 1675.91 [ 838.96 839.04
566 SP-545 | Ac-LTFSr8HYWAQgISS-NH2 1659.88 | 830.94 829.94
567 SP-546 | AC-FSr8AYWAQLSAA-NH2 1372.75 | 687.38 687.48
568 SP-547 | Ac-LTFSr8ALWAQLSQ-NH2 1522.89 | 762.45 762.52
569 SP-548 | Ac-FSr8AYWEALSAA-NH2 1373.74 | 687.87 687.93
570 SP-549 | Ac-FSr8AYWENIeLSAA-NH2 1415.79 | 708.90 708.94
571 SP-550 | Ac-FSr8AYWEAibLSAbu-NH2 1330.73 | 666.37 666.39
572 SP-551 | Ac-FSr8AYWENIetSAbu-NH2 1358.76 | 680.38 680.38
573 SP-552 | AC-FSr8AYWEALSAbU-NH2 1316.72 | 659.36 659.36
574 SP-553 | Ac-FSr8AYWEAC3cLSAbuA-NH2 1399.75 | 700.88 700.95
575 SP-554 | Ac-FSr8AYWEAC3cLSNIeA-NH?2 1427.79 | 714.90 715.01
576 SP-555 | H-LTFSr8AYWAQLSS-NH2 1489.83 { 745.92 745.95
577 SP-556 | mdPEG3-LTFSr8AYWAQLSS-NH2 1679.92 | 840.96 840.97
578 SP-557 | mdPEG7-LTFSr8AYWAQLSS-NH?2 1856.02 | 929.01 929.03
579 SP-558 | AC-FSr8ApmpEt6CIWEALSA-NH2 1470.71 | 736.36 788.17
580 SP-559 | Ac-LTF3CISrBAYWAQLSS-NH2 1565.81 | 783.91 809.18
581 SP-560 | AC-LTF3CISr8HYWAQLSA-NH2 1615.83 | 808.92 875.24
582 $P-561 | Ac-LTF3CISr8HYWWQLSS-NH2 1746.87 | 874.44 841.65
583 SP-562 | Ac-LTF3CISr8AYWWQLSS-NH2 1680.85 | 841.43 824.63
584 5P-563 | Ac-LTFSr8AYWWQLSS-NH2 1646.89 | 824.45 849.98
585 SP-564 | Ac-LTFSr8HYWWQLSA-NH2 1696.91 | 849.46 816.67
586 SP-565 | AC-LTFSrBAYWWQLSA-NH2 1630.89 | 816.45 776.15
587 SP-566 | AC-LTFAFSr8AYWAQLSS-NH2 1549.83 | 775.92 776.15
588 SP-567 | Ac-LTF2FSr8AYWAQLSS-NH2 1549.83 | 775.92 776.15
589 SP-568 | Ac-LTF3FSr8AYWAQLSS-NH2 1549.83 | 775.92 785.12
590 SP-569 | Ac-LTF34F2Sr8AYWAQLSS-NH2 1567.83 | 784.92 785.12
591 SP-570 | Ac-LTF35F2$r8AYWAQLSS-NH2 1567.83 | 784.92 1338.74
592 SP-571 | Ac-F3CISr8AYWEALSA-NH?2 1336.66 | 669.33 705.28
593 SP-572 | Ac-F3CISr8AYWEALSAA-NH?2 1407.70 | 704.85 680.11
594 SP-573 | Ac-FSr8AY6CIWEALSAA-NH2 1407.70 | 704.85 736.83
595 SP-574 | Ac-FSr8AYECIWEALS-NH2 1265.63 | 633.82 784.1
596 SP-575 | Ac-LTFSr8HYWAQLSt/S-NH2 16.03 9.02 826.98
597 SP-576 | AC-LTFSIBHYWAQLSS-NHsBu 1653.93 | 827.97 828.02
598 SP-577 | Ac-STFSr8AYWAQLSS-NH2 1505.79 | 753.90 753.94
599 SP-578 | Ac-LTFSrBAYWAELSS-NH2 1532.83 | 767.42 767.41
600 SP-579 | Ac-LTFSr8AYWAQLSE-NH2 1573.85 | 787.93 787.98
601 SP-580 | mdPEG3-LTFSr8AYWAQLSS-NH2 1679.92 | 840.96 840.97
602 SP-581 | Ac-LTFSr8AYWAQhLSS-NH2 1545.86 | 773.93 774.31
603 SP-583 | Ac-LTFSr8AYWAQCha$S-NH?2 1571.88 | 786.94 787.3
604 SP-584 | Ac-LTFSr8AYWAQChgSS-NH2 1557.86 | 779.93 780.4
605 SP-585 | Ac-LTFSr8AYWAQChaS$S-NH2 1543.84 | 772.92 780.13
606 SP-586 | Ac-LTFSr8AYWAQFSS-NH2 1565.83 | 783.92 784.2
607 SP-587 | Ac-LTF4FSr8HYWAQHLSS-NH2 1629.87 | 815.94 815.36
608 SP-588 | Ac-LTFAFSr8HYWAQCha$S-NH2 1655.89 | 828.95 828.39
609 SP-589 | Ac-LTFAFSr8HYWAQChgSS-NH2 1641.87 | 821.94 821.35
610 SP-590 | Ac-LTF4FSr8HYWAQCba$S-NH2 1627.86 | 814.93 814.32
611 SP-591 | Ac-LTF4FSr8AYWAQhLSS-NH2 1563.85 | 782.93 782.36
612 SP-592 | Ac-LTFAFSr8AYWAQCha$S-NH2 1589.87 | 795.94 795.38
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613 SP-593 | Ac-LTF4FSr8AYWAQChgSS-NH2 1575.85 | 788.93 788.35
614 SP-594 | Ac-LTFAFSr8AYWAQCha$S-NH2 1561.83 | 781.92 781.39
615 SP-595 | Ac-LTF3CISr8AYWAQhLSS-NH2 1579.82 | 790.91 790.35
616 SP-596 | Ac-LTF3CISr8AYWAQChaSS-NH2 1605.84 | 803.92 803.67
617 SP-597 | Ac-LTF3CISr8AYWAQChg5S-NH2 1591.82 | 796.91 796.34
618 SP-598 | Ac-LTF3CISr8AYWAQChaS$S-NH2 1577.81 | 789.91 789.39
619 SP-599 | Ac-LTFSr8AYWAQhFSS-NH2 1579.84 | 790.92 791.14
620 SP-600 | Ac-LTFSr8AYWAQF3CF3$S-NH2 1633.82 | 817.91 818.15
621 SP-601 | Ac-LTF$r8AYWAQF3MeSS-NH2 1581.86 | 791.93 791.32
622 SP-602 | Ac-LTF$r8AYWAQ1NalSS-NH2 1615.84 | 808.92 809.18
623 SP-603 | Ac-LTFSr8AYWAQBIipSS-NH?2 1641.86 | 821.93 822.13
624 SP-604 | Ac-LTFSr8FYWAQLSA-NH2 1591.88 | 796.94 797.33
625 SP-605 | Ac-LTFSr8HYWAQLSS-NHAmM 1667.94 | 834.97 835.92
626 SP-606 | Ac-LTFSr8HYWAQLSS-NHiAm 1667.94 | 834.97 835.55
627 SP-607 | Ac-LTFSr8HYWAQLSS-NHNPr3Ph 1715.94 | 858.97 859.79
628 SP-608 | Ac-LTFSr8HYWAQLSS-NHnBu3,3Me 1681.96 | 841.98 842.49
629 SP-610 | Ac-LTFSr8HYWAQLSS-NHnPr 1639.91 | 820.96 821.58
630 SP-611 | Ac-LTF$r8HYWAQLSS-NHnEt2Ch 1707.98 | 854.99 855.35
631 SP-612 | Ac-LTFSr8HYWAQLSS-NHHex 1681.96 | 841.98 842.4
632 SP-613 | Ac-LTF$r8AYWAQLSS-NHmdPeg? 1633.91 | 817.96 818.35
633 SP-614 | Ac-LTFSr8AYWAQLSA-NHmdPeg2 1617.92 | 809.96 810.3
634 SP-615 | Ac-LTFSr8AYWAQLSA-NHmdPeg4 1705.97 | 853.99 854.33
635 SP-616 | Ac-FSr8AYdIAmWEALSA-NH2 1316.72 | 659.36 659.44
636 SP-617 | Ac-FSr8AYdISCIWEALSA-NH2 1336.66 | 669.33 669.43
637 SP-618 | Ac-LThFSr8AYWAQLSS-NH2 1545.86 | 773.93 774.11
638 SP-619 | Ac-LT2NalSr8AYWAQLSS-NH2 1581.86 | 791.93 792.43
639 SP-620 | Ac-LTASrSAYWAQLSS-NH2 1455.81 | 728.91 729.15
640 SP-621 | Ac-LTFSr8AYWVQLSS-NH2 1559.88 | 780.94 781.24
641 SP-622 | Ac-LTFSr8HYWAALSA-NH2 1524.85 | 763.43 763.86
642 SP-623 | Ac-LTFSr8VYWAQLSA-NH2 1543.88 | 772.94 773.37
643 SP-624 | Ac-LTFSr8IYWAQLSS-NH2 1573.89 | 787.95 788.17
644 SP-625 | Ac-FTFSr8VYWSQLSS-NH2 1609.85 | 805.93 806.22
645 SP-626 | Ac-ITFSr8FYWAQLSS-NH2 1607.88 | 804.94 805.2
646 SP-627 | Ac-2NalTFS$r8VYWSQLSS-NH2 1659.87 | 830.94 831.2
647 SP-628 | Ac-ITFSr8LYWSQLSS-NH2 1589.89 | 795.95 796.13
648 SP-629 | Ac-FTFSr8FYWAQLSS-NH2 1641.86 | 821.93 822.13
649 SP-630 | Ac-WTFSr8VYWAQLSS-NH2 1632.87 | 817.44 817.69
650 SP-631 | Ac-WTFSr8WYWAQLSS-NH2 1719.88 | 860.94 861.36
651 SP-632 | Ac-VTFSr8AYWSQLSS-NH2 1533.82 | 767.91 768.19
652 SP-633 | Ac-WTFSr8FYWSQLSS-NH2 1696.87 | 849.44 849.7
653 SP-634 | Ac-FTFSr8IYWAQLSS-NH2 1607.88 | 804.94 805.2
654 SP-635 | Ac-WTFSr8VYWSQLSS-NH2 1648.87 | 825.44 824.8
655 SP-636 | Ac-FTFSr8LYWSQLSS-NH2 1623.87 | 812,94 812.8
656 SP-637 | Ac-YTFSr8FYWSQLSS-NH2 1673.85 | 837.93 837.8
657 SP-638 | Ac-LTFSr8AY6CIWEALSA-NH2 1550.79 | 776.40 776.14
658 SP-639 | Ac-LTFSr8AY6clWSQLSS-NH?2 1581.80 | 791.90 791.68
659 SP-640 | Ac-FSr8AY6CIWSALSA-NH?2 1294.65 | 648.33 647.67
660 SP-641 | Ac-FSr8AY6cIWQALSAA-NH2 1406.72 | 704.36 703.84
661 SP-642 | Ac-LHFSr8AYWAQLSS-NH2 1567.86 | 784.93 785.21
662 SP-643 | Ac-LTFSr8AYWAQLSS-NH2 1531.84 | 766.92 767.17
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663 SP-644 | Ac-LTFSr8AHWAQLSS-NH2 1505.84 | 753.92 754.13
664 SP-645 | Ac-LTFSr8AYWAHLSS-NH2 1540.84 | 771.42 771.61
665 SP-646 | Ac-LTFSr8AYWAQLSH-NH2 1581.87 | 791.94 792.15
666 SP-647 | H-LTFSr8AYWAQLSA-NH2 1473.84 | 737.92 737.29
667 SP-648 | Ac-HHFSr8AYWAQLSS-NH2 1591.83 | 796.92 797.35
668 SP-642 | Ac-aAibWTFSr8VYWSQLSS-NH2 1804.96 | 903.48 903.64
669 SP-650 | Ac-AibWTFS$r8HYWAQLSS-NH2 1755.91 | 878.96 879.4
670 SP-651 | Ac-AibAWTFSr8HYWAQLSS-NH2 1826.95 | 914.48 914.7
671 SP-652 | Ac-fWTFS$r8HYWAQLSS-NH2 1817.93 | 909.97 910.1
672 SP-653 | Ac-AibWWTFSr8HYWAQLSS-NH2 1941.99 | 972.00 972.2
673 SP-654 | Ac-WTFSr8LYWSQLSS-NH2 1662.88 | 832.44 832.8
674 SP-655 | Ac-WTFSr8NleYWSQLSS-NH2 1662.88 | 832.44 832.6
675 SP-656 | Ac-LTFSr8AYWSQLSa-NH2 1531.84 | 766.92 767.2
676 SP-657 | Ac-LTFSr8EYWARLSA-NH2 1601.90 | 801.95 802.1
677 SP-658 | Ac-LTFSr8EYWAHLSA-NH?2 1582.86 | 792.43 792.6
678 SP-659 | Ac-aTFSr8AYWAQLSS-NH?2 1489.80 | 745.90 746.08
679 SP-660 | Ac-AibTFSr8AYWAQLSS-NH2 1503.81 | 75291 753.11
680 SP-661 | Ac-AmfTFSr8AYWAQLSS-NH2 1579.84 | 790.92 791.14
681 SP-662 | Ac-AmwTFSrSAYWAQLSS-NH2 1618.86 | 810.43 810.66
682 SP-663 | Ac-NmLTFSr8AYWAQLSS-NH2 1545.86 | 773.93 774.11
683 SP-664 | Ac-LNMTFSr8AYWAQLSS-NH2 1545.86 | 773.93 774.11
684 SP-665 | Ac-LSarFSr8AYWAQLSS-NH?2 1501.83 | 751.92 752.18
685 SP-667 | Ac-LGFSr8AYWAQLSS-NH2 1487.82 | 74491 745.15
686 SP-668 | Ac-LTNmMFS$r8AYWAQLSS-NH2 154586 | 773.93 774.2
687 SP-669 | Ac-TFSr8AYWAQLSS-NH2 1418.76 | 710.38 710.64
688 SP-670 | Ac-ETFSr8AYWAQLSA-NH2 1531.81 | 766.91 767.2
689 SP-671 | Ac-LTFSr8EYWAQLSA-NH2 1573.85 | 787.93 788.1
690 SP-672 | Ac-LT2Nal$r8AYWSQLSS-NH2 1597.85 | 799.93 800.4
691 SP-673 | Ac-LTFSr8AYWAALSS-NH2 1474.82 | 738.41 738.68
692 SP-674 | Ac-LTFSr8AYWAQhCha$S-NH2 1585.89 | 793.95 794.19
693 SP-675 | Ac-LTFSr8AYWAQChgSS-NH2 1557.86 | 779.93 780.97
694 SP-676 | Ac-LTFSr8AYWAQCba$S-NH2 1543.84 | 772.92 773.19
695 SP-677 | Ac-LTFSr8AYWAQF3CF3$S-NH2 1633.82 | 817.91 818.15
696 SP-678 | Ac-LTFSr8AYWAQ1Nai$S-NH2 1615.84 | 808.92 809.18
697 SP-679 | Ac-LTFSr8AYWAQBIpSS-NH2 1641.86 | 821.93 822.32
698 SP-680 | Ac-LT2Nal$r8AYWAQLSS-NH2 1581.86 | 791.93 792.15
699 SP-681 | Ac-LTFSr8AYWVQLSS-NH2 1559.88 | 780.94 781.62
700 SP-682 | Ac-LTFSr8AWWAQLSS-NH2 1554.86 | 778.43 778.65
701 SP-683 | Ac-FTFSr8VYWSQLSS-NH2 1609.85 | 805.93 806.12
702 SP-684 | Ac-ITFSr8FYWAQLSS-NH2 1607.88 | 804.94 805.2
703 SP-685 | Ac-ITFSr8LYWSQLSS-NH2 1589.89 | 795.95 796.22
704 SP-686 | Ac-FTFSr8FYWAQLSS-NH2 1641.86 | 821.93 822.41
705 SP-687 | Ac-VTFSr8AYWSQLSS-NH2 1533.82 | 767.91 768.19
706 SP-688 | Ac-LTFSr8AHWAQLSS-NH?2 1505.84 | 753.92 754.31
707 SP-689 | Ac-LTFSr8AYWAQLSH-NH?2 1581.87 | 791.94 791.94
708 SP-690 | Ac-LTFSr8AYWAHLSS-NH2 1540.84 | 771.42 771.61
709 SP-691 | Ac-aAibWTFS$r8YYWSQLSS-NH2 1804.96 | 903.48 903.9
710 SP-692 | Ac-AibWTFSr8HYWAQLSS-NH2 1755.91 ] 878.96 879.5
711 SP-693 | Ac-AibAWTF$r8HYWAQLSS-NH2 1826.95 | 914.48 914.7
712 SP-694 | Ac-fWTFS$r8HYWAQLSS-NH2 1817.93 | 909.97 910.2
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713 SP-695 | Ac-AIbWWTFSr8HYWAQLSS-NH2 1941.99 | 972.00 972.7
714 SP-696 | Ac-WTFSr8LYWSQLSS-NH2 1662.88 | 832.44 832.7
715 SP-697 | Ac-WTFSr8NleYWSQLSS-NH2 1662.88 | 832.44 832.7
716 SP-698 | Ac-LTFSr8AYWSQLSa-NH2 1531.84 | 766.92 767.2
717 SP-699 | Ac-LTFSr8EYWARLSA-NH2 1601.90 | 801.95 802.2
718 SP-700 | AC-LTFSr8EYWAHLSA-NH2 1582.86 | 792.43 792.6
719 SP-701 | Ac-aTFSr8AYWAQLSS-NH2 1489.80 [ 745.90 746.1
720 SP-702 | Ac-AibTFSr8AYWAQLSS-NH2 1503.81 | 752.91 753.2
721 SP-703 | AC-AMfTFSr8AYWAQLSS-NH2 1579.84 | 790.92 791.2
722 SP-704 | Ac-AmwTFSr8AYWAQLSS-NH2 1618.86 | 810.43 810.7
723 SP-705 | Ac-NmLTFSr8AYWAQLSS-NH?2 1545.86 | 773.93 774.1
724 SP-706 | AC-LNmMTFSr8AYWAQLSS-NH2 1545.86 | 773.93 774.4
725 SP-707 | Ac-LSarFSr8AYWAQLSS-NH?2 1501.83 | 751.92 752.1
726 SP-708 | Ac-TFSr8AYWAQLSS-NH?2 1418.76 | 710.38 710.8
727 SP-709 | Ac-ETFSr8AYWAQLSA-NH2 1531.81 | 766.91 767.4
728 SP-710 | Ac-LTFSr8EYWAQLSA-NH2 1573.85 | 787.93 788.2
729 SP-711 | Ac-WTF$r8VYWSQLSS-NH2 1648.87 | 825.44 825.2
730 SP-713 | AC-YTFSr8FYWSQLS$S-NH2 1673.85 | 837.93 8373
731 SP-714 | Ac-FSr8AY6CIWSALSA-NH2 1294.65 | 648.33 647.74
732 SP-715 | Ac-ETFSr8EYWVQLSS-NH2 1633.84 | 817.92 817.36
733 SP-716 | Ac-ETFSr8EHWAQLSA-NH2 1563.81 | 782.91 782.36
734 SP-717 | AC-ITFSr8EYWAQLSS-NH2 1589.85 | 795.93 795.38
735 SP-718 | AC-ITFSIBEHWVQLSA-NH2 1575.88 | 788.94 788.42
736 SP-719 | Ac-ITFSr8EHWAQLSS-NH2 1563.85 | 782.93 782.43
737 SP-720 | Ac-LTFAFSr8AYWAQCbaSS-NH2 1561.83 | 781.92 781.32
738 SP-721 | Ac-LTF3CISrBAYWAQhLSS-NH2 1579.82 | 790.91 790.64
739 SP-722 | Ac-LTF3CISr8AYWAQChaSS-NH2 1605.84 | 803.92 803.37
740 SP-723 | Ac-LTF3CISr8AYWAQChg$S-NH2 1591.82 | 796.91 796.27
741 SP-724 | Ac-LTF3CISr8AYWAQChaSS-NH?2 1577.81 | 789.91 789.83
742 SP-725 | Ac-LTFS$r8AY6cIWSQLSS-NH2 1581.80 | 791.90 791.75
743 SP-726 | Ac-LTFAFSr8HYWAQhLSS-NH2 1629.87 | 815.94 815.36
744 SP-727 | Ac-LTFAFSr8HYWAQChasS-NH2 1627.86 | 81493 814.32
745 SP-728 | Ac-LTFAFSr8AYWAQHLSS-NH2 1563.85 | 782.93 782.36
746 SP-729 | Ac-LTFAFSr8AYWAQChgSS-NH2 1575.85 | 788.93 788.35
747 SP-730 | Ac-ETFSr8EYWVALSS-NH2 1576.82 | 789.41 788.79
748 5P-731 | Ac-ETFSr8EHWAALSA-NH2 1506.79 | 754.40 754.8
749 SP-732 | Ac-ITFST8EYWAALSS-NH2 1532.83 | 767.42 767.75
750 SP-733 | Ac-ITFSr8EHWVALSA-NH?2 1518.86 | 760.43 760.81
751 SP-734 | Ac-ITFSr8EHWAALSS-NH2 1506.82 | 754.41 754.8
752 SP-735 | Pam-LTFSrBEYWAQLSS-NH?2 1786.07 | 894.04 894.48
753 SP-736 | Pam-ETFSr8EYWAQLSS-NH2 1802.03 { 902.02 902.34
754 SP-737 | Ac-LTFSr8AYWLQLSS-NH2 1573.89 | 787.95 787.39
755 SP-738 | Ac-LTFSr8EYWLQLSS-NH2 1631.90 | 816.95 817.33
756 SP-739 | Ac-LTFSr8EHWLQLSS-NH2 1605.89 | 803.95 804.29
757 SP-740 | Ac-LTFSr8VYWAQLSS-NH2 1559.88 | 780.94 781.34
758 SP-741 | Ac-LTFSr8AYWSQLSS-NH2 1547.84 | 774.92 775.33
759 SP-742 | Ac-ETFSr8AYWAQLSS-NH2 1547.80 | 774.90 775.7
760 SP-743 | Ac-LTFSr8EYWAQLSS-NH2 1589.85 | 795.93 796.33
761 SP-744 | Ac-LTFSr8HYWAQLSS-NHAM 1667.94 | 834.97 835.37
762 SP-745 | Ac-LTFSr8HYWAQLSS-NHiAm 1667.94 | 834.97 835.27
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763 SP-746 | Ac-LTFSr8HYWAQLSS-NHNPr3Ph 1715.94 | 858.97 859.42
764 SP-747 | Ac-LTFSr8HYWAQLSS-NHnBu3,3Me 1681.96 | 841.98 842.67
765 SP-748 | Ac-LTFSr8HYWAQLSS-NHnBu 1653.93 | 827.97 828.24
766 SP-749 | Ac-LTFSr8HYWAQLSS-NHNPr 1639.91 [ 820.96 821.31
767 SP-750 | Ac-LTFSr8HYWAQLSS-NHnEt2Ch 1707.98 | 854.99 855.35
768 SP-751 | Ac-LTFSr8HYWAQLSS-NHHex 1681.96 | 841.98 842.4
769 SP-752 | Ac-LTFSr8AYWAQLSS-NHmdPeg2 163391 | 817.96 855.35
770 SP-753 | Ac-LTFSr8AYWAQLSA-NHmdPeg2 1617.92 | 809.96 810.58
771 SP-754 | Ac-LTFSr5AYWAALSs8S-NH2 147482 | 738.41 738.79
772 SP-755 | Ac-LTF$r8AYWCouQLSS-NH2 1705.88 | 853.94 854.61
773 SP-756 | Ac-LTF$r8CouYWAQLSS-NH2 , 1705.88 | 853.94 854.7
774 SP-757 | Ac-CouTFSr8AYWAQLSS-NH2 1663.83 | 832.92 833.33
775 SP-758 | H-LTFSr8AYWAQLSA-NH2 1473.84 | 737.92 737.29
776 SP-759 | Ac-HHFSr8AYWAQLSS-NH2 1591.83 | 796.92 797.72
777 SP-760 | Ac-LT2Nal$r8AYWSQLSS-NH2 1597.85 | 799.93 800.68
778 SP-761 | Ac-LTFSr8HCouWAQLSS-NH2 1679.87 | 840.94 841.38
779 SP-762 | Ac-LTFSr8AYWCou2QLSS-NH2 1789.94 | 895.97 896.51
780 SP-763 | Ac-LTFSr8Cou2YWAQLSS-NH2 1789.94 | 895.97 896.5
781 SP-764 | Ac-Cou2TFSr8AYWAQLSS-NH2 1747.90 | 874.95 875.42
782 SP-765 | Ac-LTFSr8ACou2WAQLSS-NH2 1697.92 | 849.96 850.82
783 SP-766 | Dmaac-LTFSr8AYWAQLSS-NH2 1574.89 | 788.45 788.82
784 SP-767 | Hexac-LTFSr8AYWAQLSS-NH2 1587.91 | 794.96 795.11
785 SP-768 | Napac-LTFSr8AYWAQLSS-NH2 1657.89 | 829.95 830.36
786 SP-769 | Pam-LTFSr8AYWAQLSS-NH2 1728.06 | 865.03 865.45
787 SP-770 | Ac-LT2NalSr8HYAAQLSS-NH2 1532.84 | 767.42 767.61
788 SP-771 | Ac-LT2NalS/r8HYWAQLS/S-NH2 167591 | 838.96 839.1
789 SP-772 | Ac-LT2NalSr8HYFAQLSS-NH2 1608.87 | 805.44 805.9
790 SP-773 | Ac-LT2NalSr8HWAAQLSS-NH2 1555.86 | 778.93 779.08
791 SP-774 | Ac-LT2NalSr8HYAWQLSS-NH2 1647.88 | 824.94 825.04
792 SP-775 | Ac-LT2NalSr8HYAAQWSS-NH?2 1605.83 | 803.92 804.05
793 SP-776 | Ac-LTWSr8HYWAQLSS-NH2 1636.88 | 819.44 819.95
794 SP-777 | Ac-LT1Nal$r8HYWAQLSS-NH2 1647.88 | 824.94 825.41

[0148] In the sequences shown above and elsewhere, the following abbreviations are used: “Nle” represents
norleucine, “Aib” represents 2-aminoisobutyric acid, “Ac” represents acetyl, and “Pr” represents
propionyl. Amino acids represented as “$” are alpha-Me S5-pentenyl-alanine olefin amino acids
connected by an all-carbon i to i+4 crosslinker comprising one double bond. Amino acids represented
as “$r5” are alpha-Me R5-pentenyl-alanine olefin amino acids connected by an all-carbon i to i+4
crosslinker comprising one double bond. Amino acids represented as “$s8” are alpha-Me S8-octenyl-
alanine olefin amino acids connected by an all-carbon i to i+7 crosslinker comprising one double
bond. Amino acids represented as “$r8” are alpha-Me R8-octenyl-alanine olefin amino acids
connected by an all-carbon i to i+7 crosslinker comprising one double bond. “Ahx” represents an
aminocyclohexyl linker. The crosslinkers are linear all-carbon crosslinker comprising eight or eleven
carbon atoms between the alpha carbons of each amino acid. Amino acids represented as “$/” are
alpha-Me S5-pentenyl-alanine olefin amino acids that are not connected by any crosslinker. Amino

acids represented as “$/r5” are alpha-Me R5-pentenyl-alanine olefin amino acids that are not
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connected by any crosslinker. Amino acids represented as “$/s8” are alpha-Me S8-octenyl-alanine
olefin amino acids that are not connected by any crosslinker. Amino acids represented as “$/r8” are
alpha-Me R8-octenyl-alanine olefin amino acids that are not connected by any crosslinker. Amino
acids represented as “Amw” are alpha-Me tryptophan amino acids. Amino acids represented as
“Aml” are alpha-Me leucine amino acids. Amino acids represented as “2ff” are 2-fluoro-
phenylalanine amino acids. Amino acids represented as “3ff’ are 3-fluoro-phenylalanine amino acids.
Amino acids represented as “St” are amino acids comprising two pentenyl-alanine olefin side chains,
each of which is crosslinked to another amino acid as indicated. Amino acids represented as “St/”
are amino acids comprising two pentenyl-alanine olefin side chains that are not crosslinked. Amino
acids represented as “%St” are amino acids comprising two pentenyl-alanine olefin side chains, each
of which is crosslinked to another amino acid as indicated via fully saturated hydrocarbon crosslinks.

[0149] For example, the compounds represented as SP-72, SP-56 and SP-138 have the following structures
(SEQ ID NOS 109, 93 and 173, respectively, in order of appearance):

\ N
SP-72
\“/Gln-Ser\N %(Gln-Thr-Phe N Asn-Leu-Trp-Arg-Leu-Leus A\ _Gin-Asn-NH2
0 H o) H 0 H
SP-56

/\f/\_
>\(G|n-Thr-Phe‘N

Gin-Ser. S ~Thr-
\n/ \”l\ﬂ/Gln Thr: Phe\N

o s} 0 H o

‘i

Gln-Asn-NH2

\n/Gln-Ser\

0

Asn-Leu-Trp-Arg-Leu-Leu\N
0 H o

Iz
O
T

SP-138

Asn-Leu-Trp-Arg-Leu-Leu N Gln-Asn-NH2

pu g

[0150] For example, additional compounds have the following structures (SEQ ID NOS 83, 177, 303, 163,
225,273, 366, 217, 214, 387 and 184, respectively, in order of appearance):
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N Asn-Leu-HN
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-Tyr- {_ Ala-NH
PheHNx(AlaTyrHN\)( /N\/U\Leu \ a-NH,
H o
4 SP-250
N
H

His- Tyr-HN\)k

\H/ Leu-Thr-Ph e-HN>\q/

Ala-GIn- Leu\N Ala-NH,
0 H
o) y 0
SP-343
N
H
Ala-Tyr-HN
YLeu-Thr-Phe-HN\( Y \)\Ala Gin-Leu, | A\ Ala-NH,
o] H
o y °
SP-193
N
H
Ala-Tyr-HN
YLeu-Thr-Phe—HNs\n/ y \/U\Ala Gin-| Leu\N Ser-NH,
0 H
o] a 0
SP-190
N
H
His-Tyr-HN S
\n/Leu-Thr»Phe-HNBY Y \/U\Ala-Gln Leu Ser-NH,
0 H
0 ) 0
SP-364

Iz
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. O
< _His-Tyr-HN
Leu—Thr-Phe-HNB\”/ i AIa-GIn-Leu\N Ser-NH;
g o N T

0]

IZ7TN

Example 3: Competition Binding ELISA (HDM2 & HDMX)

10151} p53-His6 ("His6" disclosed as SEQ ID NO: 796) protein (30 nM/well) is coated overnight at room
temperature in the wells of a 96-well Immulon plates. On the day of the experiment, plates are washed
with 1X PBS-Tween 20 (0.05%) using an automated ELISA plate washer, blocked with ELISA Micro
well Blocking for 30 minutes at room temperature; excess blocking agent is washed off by washing
plates with 1X PBS-Tween 20 (0.05%). Peptides are diluted from 10 mM DMSO stocks to 500 uM
working stocks in sterile water, further dilutions made in 0.5% DMSO to keep the concentration of
DMSO constant across the samples. The peptides are added to wells at 2X desired concentrations in
50 ul volumes, followed by addition of diluted GST-HDM2 or GST-HMDX protein (final
concentration: 10nM). Samples are incubated at room temperature for 2h, plates are washed with
PBS-Tween 20 (0.05%) prior to adding 100 ul of HRP-conjugated anti-GST antibody [Hypromatrix,
INC] diluted to 0.5 pg/ml in HRP-stabilizing buffer. Post 30 min incubation with detection antibody,
plates are washed and incubated with 100 pl per well of TMB-E Substrate solution up to 30 minutes;
reactions are stopped using 1M HCL and absorbance measured at 450 nm on micro plate reader. Data

is analyzed using Graph Pad PRISM software.

Example 4: SISA-1 Cell Viability assay

[0152] SJSAL cells are seeded at the density of 5000 cells/ 100 ul/well in 96-well plates a day prior to assay.
On the day of study cells are washed once with Opti-MEM Media and 90uL of the Opti-MEM Media
is added to cells. Peptides are diluted from 10 mM DMSO stocks to 500 uM working stocks in sterile
water, further dilutions made in 0.5% DMSO to keep the concentration of DMSO constant across the
samples. The final concentration range uM will be 50, 25, 12.5, 6.25, 3.1, 1.56, 0.8 and 0 uM in 100
uL final volume per well for peptides. Final highest DMSO concentration is 0.5% and will be used as
the negative control. Cayman Chemicals Cell-Based Assay (-)-Nutlin-3 (10 mM) is used as positive
control. Nutlin was diluted using the same dilution scheme as peptides 10 pl of 10X desired
concentrations is added to the appropriate well to achieve the final desired concentrations. Cells are
then incubated with peptides for 20-24h at 37°C in humidified 5% CO2 atmosphere. Post-incubation

period, cell viability is measured using Promega Cell Titer-Glo reagents according to manufacturer’

instructions.
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Example 5: SISA-1 p21 up-regulation assay

[0153]

SISAT1 cells are seeded at the density of 0.8 million cells/ 2 ml/well in 6-well plates a day prior to
assay. On the day of study cells are washed once with Opti-MEM Media and 1350uL of the Opti-
MEM Media is added to cells.Peptides are diluted from 10 mM DMSO stocks to 500 pM working
stocks in sterile water, further dilutions made in 0.5% DMSO to keep the concentration of DMSO
constant across the samples. Final highest DMSO concentration is 0.5% and is used as the negative
control. Cayman Chemicals Cell-Based Assay (-)-Nutlin-3 (10 mM) is used as positive control. Nutlin
is diluted using the same dilution scheme as peptides 150 pl of 10X desired concentrations is added to
the appropriate well to achieve the final desired concentrations. Cells are then incubated with peptides
for 18-20 h at 37°C in humidified 5% CO2 atmosphere. Post-incubation period, cells are harvested,
washed with 1X PBS (without Ca++/Mg++) and lysed in 1X Cell lysis buffer (Cell Signaling
technologies 10X buffer diluted to 1X and supplemented with protease inhibitors and Phosphatase
inhibitors) on ice for 30 min.Lysates are centrifuged at 13000 rpm speed in a microfuge at 40C for 8
min; clear supernatants are collected and stored at -80 0C till further use. Total protein content of the
lysates is measured using BCA protein detection kit and BSA standards from Thermofisher. 25 pg of
the total protein is used for p21 detection ELISA assay. Each condition is set in triplicate for ELISA
plate. The ELISA assay protocol is followed as per the manufacturer’s instructions. 25 pg total
protein used for each well, and each well is set up in triplicate. Data is analyzed using Graph Pad
PRISM software.

Example 6: p53 GRIP assay

[0154]

[0155]

Thermo Scientific* Biolmage p53-Hdm2 Redistribution Assay monitors the protein interaction with
Hdm?2 and cellular translocation of GFP-tagged p53 in response to drug compounds or other stimuli.
Recombinant CHO-hIR cells stably express human p33(1-312) fused to the C-terminus of enhanced
green fluorescent protein (EGFP) and PDE4A4-Hdm2(1-124), a fusion protein between PDE4A4 and
Hdm2(1-124). They provide a ready-to-use assay system for measuring the effects of experimental
conditions on the interaction of p53 and Hdm2. Imaging and analysis is performed with a HCS
platform.

CHO-hIR cells are regularly maintained in Ham’s F12 media supplemented with 1% Penicillin-
Streptomycin, 0.5 mg/ml Geneticin, 1 mg/ml Zeocin and 10% FBS. Cells seeded into 96-well plates
at the density of 7000 cells/ 100 ul per well 18-24 hours prior to running the assay using culture
media. The next day, media is refreshed and PD177 is added to cells to the final concentration of 3uM
to activate foci formation. Control wells are kept without PD-177 solution. 24h post stimulation with
PD177, cells are washed once with Opti-MEM Media and 50 uL of the Opti-MEM Media
supplemented with PD-177(6 uM) is added to cells. Peptides are diluted from 10 mM DMSO stocks
to 500 uM working stocks in sterile water, further dilutions made in 0.5% DMSO to keep the

concentration of DMSO constant across the samples. Final highest DMSO concentration is 0.5% and
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is used as the negative control. Cayman Chemicals Cell-Based Assay (-)-Nutlin-3 (10 mM) is used as
positive control. Nutlin was diluted using the same dilution scheme as peptides.50 pl of 2X desired
concentrations is added to the appropriate well to achieve the final desired concentrations. Cells are
then incubated with peptides for 6 h at 37°C in humidified 5% CO2 atmosphere. Post-incubation
period, cells are fixed by gently aspirating out the media and adding 150 ul of fixing solution per well
for 20 minutes at room temperature. Fixed cells are washed 4 times with 200 pl PBS per well each
time. At the end of last wash, 100 pl of 1uM Hoechst staining solution is added. Sealed plates
incubated for at least 30 min in dark, washed with PBS to remove excess stain and PBS is added to
each well. Plates can be stored at 4°C in dark up to 3 days. The translocation of pS3/HDM?2 is imaged
using Molecular translocation module on Cellomics Arrayscan instrument using 10x objective, XF-
100 filter sets for Hoechst and GFP. The output parameters was Mean- CircRINGA velntenRatio (the
ratio of average fluorescence intensities of nucleus and cytoplasm,(well average)). The minimally

acceptable number of cells per well used for image analysis was set to 500 cells.

Example 7: Direct binding assay hDM2 with Fluorescence polarization (FP)

{0156}

The assay was performed according to the following general protocol:
1. Dilute hDM2 (In-house, 41kD) into FP buffer (High salt buffer-200mM Nacl,5mM CHAPS, pH
7.5) to make 10uM working stock solution,
2. Add 30ul of 10uM of protein stock solution into A1 and B1 well of 96-well black HE microplate
(Molecular Devices).
3. Fill in 30pl of FP buffer into column A2 to A12, B2 to B12, C1 to C12, and D1 to D12.
4. 2 or 3 fold series dilution of protein stock from A1, B1 into A2, B2; A2, B2 to A3, B3; ... to reach
the single digit nM concentration at the last dilution point.
5. Dilute ImM (in 100% DMSO) of FAM labeled linear peptide with DMSO to 100pM (dilution 1:
10). Then, dilutefrom 100uM to 10uM with water (ditution 1:10) and then dilute with FP buffer from
10uM to 40nM (dilution 1:250). This is the working solution which will be a 10nM concentration in
well (dilution 1:4). Keep the diluted FAM labeled peptide in the dark until use.

6. Add 10ul of 10nM of FAM labeled peptide into each well and incubate, and read at

different time points. ~ Kd with 5-FAM-Bal. TFEHY WAQLTS-NH;, (SEQ ID NO: 795) is ~13.38 nM.

Example 8: Competitive Fluorescence polarization assay for hDM2

[0157] The assay was performed according to the following general protocol:

1. Dilute hDM2 (in-house, 41kD) into FP buffer (High salt buffer-200mM Nacl,5mM CHAPS, pH
7.5) to make 84nM (2X) working stock solution.

2. Add 20pl of 84nM (2X) of protein stock solution into each well of 96-well black HE microplate

(Molecular Devices)
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3. Dilute 1mM (in 100% DMSO) of FAM labeled linear peptide with DMSO to 100uM (dilution 1:

10). Then, dilute from 100uM to 10uM with water (dilution 1:10) and then dilute with FP buffer from

10uM to 40nM (dilution 1:250). This is the working solution which will be a 10nM concentration in

well (dilution 1:4). Keep the diluted FAM labeled peptide in the dark until use.

4. Make unlabeled peptide dose plate with FP buffer starting with [pM (final) of peptide and making

5 fold serial dilutions for 6 points using following dilution scheme.

Dilute 10mM (in 100% DMSO) with DMSO to SmM (dilution 1: 2). Then, dilute from SmM to

500uM with H,O (dilution 1:10) and then dilute with FP buffer from 500uM to 20uM (dilution 1:25).

Making 5 fold serial dilutions from 4pM (4X) for 6 points.

5. Transfer 10ul of serial diluted unlabeled peptides to each well which is filled with 20yl of 84nM of

protein.

6. Add 10ul of 10nM (4X) of FAM labeled peptide into each well and incubate for 3hr to read.
Results of Examples 7 and 8 are provided in HDM2 data in Figures 7A-D.

Example 9: Direct binding assay hDMX with Fluorescence polarization (FP)

[0158] The assay was performed according to the following general protocol:
1. Dilute hDMX (In-house, 40kD) into FP buffer (High salt buffer-200mM Nacl,5mM CHAPS, pH
7.5) to make 10uM working stock solution.
2. Add 30pl of 10pM of protein stock solution into Al and Bt well of 96-well black HE microplate
(Molecular Devices).
3. Fill in 30ul of FP buffer into column A2 to A12, B2 to B12, C1 to C12, and D1 to D12.
4.2 or 3 fold series dilution of protein stock from Al, B1 into A2, B2; A2, B2 to A3, B3; ... toreach
the single digit nM concentration at the last dilution point.
5. Dilute 1mM (in 100% DMSO) of FAM labeled linear peptide with DMSO to 100pM (dilution 1:
10). Then, dilute from 100uM to 10uM with water (dilution 1:10) and then dilute with FP buffer from
10pM to 40nM (dilution 1:250). This is the working solution which will be a 10nM concentration in
well (dilution 1:4). Keep the diluted FAM labeled peptide in the dark until use.
6. Add 10u! of 10nM of FAM labeled peptide into each well and incubate, and read at different time

points.

Kd with 5-FAM-BaLTFEHYWAQLTS-NH, (SEQ ID NO: 795) is ~51 nM.

Example 10: Competitive Fluorescence polarization assay for hDMX

[0159] The assay was performed according to the following general protocol:
1. Dilute hDMX (In-house, 40kD) into FP buffer (High salt buffer-200mM Nacl,5mM CHAPS, pH
7.5.) to make 300nM (2X) working stock solution.

2. Add 20ul of 300nM (2X) of protein stock solution into each well of 96-well black HE microplate
(Molecular Devices)
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3. Dilute 1mM (in 100% DMSO) of FAM labeled linear peptide with DMSO to 100uM (dilution 1:

10). Then, dilute from 100uM to 10uM with water (dilution 1:10) and then dilute with FP buffer from

10uM to 40nM (dilution 1:250). This is the working solution which will be a |0nM concentration in

well (dilution 1:4). Keep the diluted FAM labeled peptide in the dark until use.

4. Make unlabeled peptide dose plate with FP buffer starting with 5uM (final) of peptide and making

5 fold serial dilutions for 6 points using following dilution scheme.

5. Ditute 10mM (in 100% DMSO) with DMSO to 5mM (dilution 1: 2). Then, dilute from 5mM to

500pM with H,O (dilution 1:10) and then dilute with FP buffer from 500uM to 20uM (dilution 1:25).

Making 5 fold serial dilutions from 20pM (4X) for 6 points.

6. Transfer 10pl of serial diluted unlabeled peptides to each well which is filled with 20l of 300nM

of protein.

7. Add 10ul of 10nM (4X) of FAM labeled peptide into each well and incubate for 3hr to read.
Results of Examples 9 and 10 are provided in HDMX data in Figures 7A-D.

Example 11: Cell Viability assay

[0160]

The assay was performed according to the following general protocol:

Cell Plating: Trypsinize, count and seed cells at the pre-determined densities in 96-well plates a day

prior to assay. Following cell densities are used for each cell line in use:

[

SISA-1: 7500 cells/ well
RKO: 5000 celis/well
RKO-E6: 5000 cells/well
HCT-116: 5000 cells/well
SW-480: 2000 cells/well
MCEF-7: 5000 cells/well

[0161] On the day of study, replace media with fresh media with 11% FBS (assay media) at room

temperature. Add 180uL of the assay media per well. Control wells with no cells, receive 200 pl media.

{0162] Peptide dilution: all dilutions are made at room temperature and added to cells at room temperature.

Prepare 10 mM stocks of the peptides in DMSO. Serially dilute the stock using 1:3 dilution scheme to
get 10, 3.3, 1.1, 0.33, 0.11, 0.03, 0.01mM solutions using DMSO as diluents. Dilute the serially
DMSO-diluted peptides 33.3 times using sterile water. This gives range of 10X working stocks. Also
prepare DMSO/sterile water (3% DMSO) mix for control wells.

Thus the working stocks concentration range pM will be 300, 100, 30, 10, 3, 1, 0.3 and 0 pM. Mix
well at each dilution step using multichannel.

Row H has controls. H1- H3 will receive 20 ul of assay media. H4-H9 will receive 20 ul of 3%
DMSO-water vehicle. H10-H12 will have media alone contro! with no cells,

Positive control: HDM2 small molecule inhibitor,Nutlin-3a (10 mM) is used as positive control.

Nutlin was diluted using the same dilution scheme as peptides.
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Addition of working stocks to cells:

Add 20 pl of 10X desired concentration to appropriate well to achieve the final concentrations in

total 200 pl votume in well. (20 pl of 300 uM peptide + 180 pi of cells in media =30 uM final

concentration in 200 ul volume in wells). Mix gently a few times using pipette. Thus final

concentration range used will be 30, 10, 3, 1, 0.3, 0.1, 0.03 & 0 uM (for potent peptides further

dilutions are included).

Controls include wells that get no peptides but contain the same concentration of DMSO as the

wells containing the peptides, and wells containing NO CELLS.

Incubate for 72 hours at 37°C in humidified 5% CO, atmosphere.

The viability of cells is determined using MTT reagent from Promega. Viability of SISA-1, RKO,

RKO-E6, HCT-116 cells is determined on day 3, MCF-7 cells on day 5 and SW-480 cells on day

6. At the end of designated incubation time, allow the plates to come to room temperature.

Remove 80 ul of assay media from each well. Add 15 pl of thawed MTT reagent to each well.

Allow plate to incubate for 2h at 37°C in humiditied 5% CO, atmosphere and add 100 ul

solubilization reagent as per manufacturer’s protocol. Incubate with agitation for 1h at room

temperature and read on Synergy Biotek multiplate reader for absorbance at 570nM.

Analyze the cell viability against the DMSO controls using GraphPad PRISM analysis tools.
Reagents:

Invitrogen cell culture Media

i.Falcon 96-well clear cell culture treated plates (Nunc 353072)
DMSO ( Sigma D 2650)

RPMI 1640 (Invitrogen 72400)

MTT (Promega G4000)
Instruments: Multiplate Reader for Absorbance readout (Synergy 2)
Results of Example 11 are provided in SISA-1 EC50 data in Figures 7A-D.

Example 12. P21 ELISA assay

[0166]

[0167]

The assay was performed according to the following general protocol:

Cell Platimg:

Trypsinize, count and seed SISA1 cells at the density of 7500 cells/ 100 ul/well in 96-well plates a
day prior to assay.

On the day of study, replace media with fresh RPMI-11% FBS (assay media). Add 90uL of the
assay media per well. Control wells with no cells, receive 100 ul media.

Peptide dilution:
Prepare 10 mM stocks of the peptides in DMSO. Serially dilute the stock using 1:3 dilution
scheme to get 10, 3.3, 1.1, 0.33, 0.11, 0.03, 0.01mM solutions using DMSO as diluents. Dilute the
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serially DMSO-diluted peptides 33.3 times using sterile water This gives range of 10X working
stocks. Also prepare DMSQ/sterile water (3% DMSO) mix for control wells.

o Thus the working stocks concentration range uM will be 300, 100, 30, 10, 3, 1, 0.3 and 0 uM. Mix
well at each dilution step using multichannel.

e Row H has controls. H1- H3 will receive 10 ul of assay media. H4-H9 will receive 10 ul of 3%
DMSO-water vehicle. H10-H12 will have media alone control with no cells.

e Positive control: HDM2 small molecule inhibitor,Nutlin-3a (10 mM) is used as positive control.
Nutlin was diluted using the same dilution scheme as peptides.

|0168] Addition of working stocks to cells:

e Add 10 pl of 10X desired concentration to appropriate well to achieve the final concentrations in
total 100 ul volume in well. (10 ul of 300 uM peptide + 90 pl of cells in media = 30 pM final
concentration in 100 ul volume in wells). Thus final concentration range used will be 30, 10, 3, 1,
0.3& 0 pM.

¢ Controls will include wells that get no peptides but contain the same concentration of DMSO as
the wells containing the peptides, and wells containing NO CELLS.

e 20h-post incubation, aspirate the media; wash cells with 1X PBS (without Ca”™"/Mg"") and lyse in
60 ul of 1X Cell lysis buffer (Cell Signaling technologies 10X buffer diluted to 1X and
supplemented with protease inhibitors and Phosphatase inhibitors) on ice for 30 min.

¢ Centrifuge plates in at 5000 rpm speed in at 4°C for 8 min; collect clear supernatants and freeze at
-80 °C till further use.

10169} Protein Estimation:
¢ Total protein content of the lysates is measured using BCA protein detection kit and BSA
standards from Thermofisher. Typically about 6-7 pg protein is expected per well.
e Use 50 pl of the lysate per well to set up p21 ELISA.
[0170] Human Total p21 ELISA: The ELISA assay protocol is followed as per the

manufacturer’s instructions. 50 pl lysate is used for each well, and each well is set up in triplicate.
[0171] Reagents:

¢ -Cell-Based Assay (-)-Nutlin-3 (10 mM): Cayman Chemicals, catalog # 600034

e - OptiMEM, Invitrogen catalog # 51985

* -Cell Signaling Lysis Buffer (10X), Cell signaling technology, Catalog # 9803

® -Protease inhibitor Cocktail tablets(mini), Roche Chemicals, catalog # 04693124001

e -Phosphatase inhibitor Cocktail tablet, Roche Chemicals, catalog # 04906837001

e -Human total p21 ELISA kit, R&D Systems, DYC1047-5

® -STOP Solution (1M HCL), Cell Signaling Technologies, Catalog # 7002
[0172] Instruments: Micro centrifuge- Eppendorf 5415D and Multiplate Reader for Absorbance readout
(Synergy 2)

Results of Example 12 are provided in p21 data in Figures 7A-D.
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Example 13: Caspase 3 Detection assay:
[0173] The assay was performed according to the following general protocol:

Cell Platimg: Trypsinize, count and seed SISAT cells at the density of 7500 cells/ 100 pl/well in
96-well plates a day prior to assay. On the day of study, replace media with fresh RPMI-11% FBS (assay
media). Add 180uL of the assay media per well. Control wells with no cells, receive 200 pl media.

[0174] Peptide dilution:

o Prepare 10 mM stocks of the peptides in DMSO. Serially dilute the stock using 1:3 dilution
scheme to get 10, 3.3, 1.1, 0.33, 0.11, 0.03, 0.01mM solutions using DMSO as diluents. Dilute the
serially DMSO-diluted peptides 33.3 times using sterile water This gives range of 10X working
stocks. Also prepare DMSO/sterile water (3% DMSO) mix for control wells.

¢ Thus the working stocks concentration range pM will be 300, 100, 30, 10, 3, 1, 0.3 and 0 uM. Mix
well at each dilution step using multichannel. Add 20 ul of 10X working stocks to appropriate
wells.

e Row H has controls. H1- H3 will receive 20 ul of assay media. H4-H9 will receive 20 ul of 3%
DMSO-water vehicle. H10-H12 will have media alone control with no cells.

e Positive control: HDM2 small molecule inhibitor,Nutlin-3a (10 mM) is used as positive control.
Nutlin was diluted using the same dilution scheme as peptides.

[0175] Addition of working stocks to cells:

e Add 10 pl of 10X desired concentration to appropriate well to achieve the final concentrations
in total 100 pl volume in well. (10 ul of 300 pM peptide + 90 ul of cells in media =30 pM final
concentration in 100 pl volume in wells). Thus final concentration range used will be 30, 10, 3, 1,
0.3& 0 M.

¢ Controls will include wells that get no peptides but contain the same concentration of DMSO as
the wells containing the peptides, and wells containing NO CELLS.

¢ 48 h-post incubation, aspirate 80 pul media from each well; add 100 pl Caspase3/7Glo assay

reagent (Promega Caspase 3/7 glo assay system, G8092)per well, incubate with gentle shaking for
1h at room temperature.

¢ read on Synergy Biotek multiplate reader for luminescence.
¢ Datais analyzed as Caspase 3 activation over DMSQO-treated cells.

Results of Example 13 are provided in p21 data in Figures 7A-D.



WHAT IS CLAIMED IS:

1. A peptidomimetic macrocycle comprising the amino acid sequence that is at least 80%
identical to an amino acid sequence of SEQ ID NO. 689 relative to the full length of SEQ ID
NO. 689, wherein the peptidomimetic macrocycle inhibits binding of p53 to human mouse
double minute 3 homolog (HDM2) and/or of p53 to human mouse double minute 4 homolog

(HDMX).

2. The peptidomimetic macrocycle of claim 1, wherein peptidomimetic macrocycle comprises an
amino acid sequence that is at least 90% identical to the amino acid sequence of SEQ ID NO.
689, relative to the full length of SEQ ID NO. 689.

3. The peptidomimetic macrocycle of claim 1, wherein the peptidomimetic macrocycle
comprises an amino acid sequence that is at least 95% identical to the amino acid sequence of
SEQ ID NO. 689, relative to the full length of SEQ ID NO. 689.

4. The peptidomimetic macrocycle of claim 1, wherein the peptidomimetic macrocycle

comprises the amino acid sequence of SEQ ID NO. 689.

5. The peptidomimetic macrocycle of claim 1, wherein the peptidomimetic macrocycle

comprises a helix.

6. The peptidomimetic macrocycle of claim 1, wherein the peptidomimetic macrocycle

comprises an a-helix.

7. The peptidomimetic macrocycle of claim 1, wherein the peptidomimetic macrocycle

comprises an o,a-disubstituted amino acid.

8. The peptidomimetic macrocycle of claim 1, wherein the peptidomimetic macrocycle

comprises a crosslinker linking the a-positions of at least two amino acids.
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9. The peptidomimetic macrocycle of claim 8, wherein at least one of said two amino acids is an

a,0-disubstituted amino acid.

10. A peptidomimetic macrocycle comprising an amino acid sequence that is at least 80%
identical to an amino acid sequence of SEQ ID NO. 689 relative to the full length of SEQ ID

NO. 689, wherein the peptidomimetic macrocycle has the formula:

(0] 0]
57 Rg
—~N
[D]v/ [Alx—[Bly—[Clz [EW
Ri Ra
L L -1 u
Formula I

wherein:
each A, C, D, and E is independently a natural or non-natural amino acid;

;Hﬁ;ﬁ
B is a natural or non-natural amino acid, amino acid analog, O ,[-NH-L3:-CO-],
[-NH-L3-SO2-], or [-NH-Ls-];
Ri and R; are independently —H, alkyl, alkenyl, alkynyl, arylalkyl, cycloalkyl, cycloalkylalkyl,
heteroalkyl, or heterocycloalkyl;
Rs is hydrogen, alkyl, alkenyl, alkynyl, arylalkyl, heteroalkyl, cycloalkyl, heterocycloalkyl,
cycloalkylalkyl, aryl, or heteroaryl;
each Re is independently ~H, alkyl, alkenyl, alkynyl, arylalkyl, cycloalkylalkyl, heterocycloalkyl,
a fluorescent moiety, a radioisotope or a therapeutic agent;
L is a macrocycle-forming linker of the formula —Li-L>—;
L: and L and L3 are independently alkylene, alkenylene, alkynylene, heteroalkylene,
cycloalkylene, heterocycloalkylene, arylene, or heteroarylene, or [-R4-K-Ra4-]n;
each Ry is alkylene, alkenylene, alkynylene, heteroalkylene, cycloalkylene, heterocycloalkylene,
arylene, or heteroarylene;
eachKis O, S, SO, SO,, CO, CO., or CONR3;
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R7is -H, alkyl, alkenyl, alkynyl, arylalkyl, cycloalkyl, heteroalkyl, cycloalkylalkyl,
heterocycloalkyl, aryl, or heteroaryl;

Rs is —H, alkyl, alkenyl, alkynyl, arylalkyl, cycloalkyl, heteroalkyl, cycloalkylalkyl,
heterocycloalkyl, aryl, or heteroaryl;

v and w are independently integers from 1-1000;

u is an integer from 1-10;

X, y and z are independently integers from 0-10; and

n is an integer from 1-5,

wherein the peptidomimetic macrocycle inhibits binding of p53 to HDM2 and/or of p53 to
HDMX.

11. The peptidomimetic macrocycle of claim 10, wherein the peptidomimetic macrocycle
comprises a crosslinker linking a backbone amino group of a first amino acid to a second amino

acid within the peptidomimetic macrocycle.

12. The peptidomimetic macrocycle of claim 10, wherein D and E include a capping group.

13. The peptidomimetic macrocycle of claim 10, wherein R; and R» are independently alkyl,
alkenyl, alkynyl, arylalkyl, cycloalkyl, cycloalkylalkyl, heteroalkyl, or heterocycloalkyl
substituted with halo—.

14. The peptidomimetic macrocycle of claim 10, wherein R3 is alkyl, alkenyl, alkynyl, arylalkyl,
heteroalkyl, cycloalkyl, heterocycloalkyl, cycloalkylalkyl, aryl, or heteroaryl substituted with Rs,
wherein Rs is independently halogen, alkyl, OR6, N(R6)2, SR6, SOR6, SO2R6, CO2R6, a

fluorescent moiety, a radioisotope or a therapeutic agent.

15. The peptidomimetic macrocycle of claim 10, wherein L1, L2 and L3 are independently
alkylene, alkenylene, alkynylene, heteroalkylene, cycloalkylene, heterocycloalkylene, arylene, or
heteroarylene, or [-R4-K-R4-]x substituted with Rs, wherein Rs is halogen,

alkyl,-ORe, -N(Ré)2, -SRs, -SORs, -SO2Rs, -CO2Rs, a fluorescent moiety, a radioisotope or a

therapeutic agent.
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16. The peptidomimetic macrocycle of claim 10, wherein each R7 and Rs is independently alkyl,
alkenyl, alkynyl, arylalkyl, cycloalkyl, heteroalkyl, cycloalkylalkyl, heterocycloalkyl, aryl, or
heteroaryl substituted with Rs, wherein Rs is halogen, alkyl, -OR¢, N(Rs)2, SRs, SORg, SO2Re,

CO1Rs, a fluorescent moiety, a radioisotope or a therapeutic agent.

17. A peptidomimetic macrocycle comprising an amino acid sequence that is at least 80%
identical to an amino acid sequence of SEQ ID NO. 689 relative to the full length of SEQ ID
NO. 689, wherein the peptidomimetic macrocycle has the formula (IV) or (IVa):

L1 L2
, o)
!
. R
' N'— [Al[Bl,[CL " -
W
(0]
Ry Rz Formula (IV)
Lq Lo
. Q
| N — aeBlc—™
D} T [El
© Ry Ra

U Formula (IVa)
wherein:
each A, C, D, and E is independently a natural or non-natural amino acid;
R3

AN
B is a natural or non-natural amino acid, amino acid analog, O , [-NH-L;-CO-],
[-NH-L3-SO2-], or [-NH-L3-];
Ri and R; are independently —H, alkyl, alkenyl, alkynyl, arylalkyl, cycloalkyl, cycloalkylalkyl,
heteroalkyl, or heterocycloalkyl;
Rz is hydrogen, alkyl, alkenyl, alkynyl, arylalkyl, heteroalkyl, cycloalkyl, heterocycloalkyl,
cycloalkylalkyl, aryl, or heteroaryl;
each R is independently —H, alkyl, alkenyl, alkynyl, arylalkyl, cycloalkylalkyl, heterocycloalkyl,

a fluorescent moiety, a radioisotope or a therapeutic agent;
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L1 and L; and L3 are independently alkylene, alkenylene, alkynylene, heteroalkylene,
cycloalkylene, heterocycloalkylene, arylene, or heteroarylene, or [-R4-K-Rs-]n;

each R4 is alkylene, alkenylene, alkynylene, heteroalkylene, cycloalkylene, heterocycloalkylene,
arylene, or heteroarylene;

each K is O, S, SO, SO;, CO, CO,, or CONR3;

Ry is —H, alkyl, alkenyl, alkynyl, arylalkyl, cycloalkyl, heteroalkyl, cycloalkylalkyl,
heterocycloalkyl, aryl, or heteroaryl;

v and w are independently integers from 1-1000;

u is an integer from 1-10;

X, y and z are independently integers from 0-10; and

n is an integer from 1-5.

18. The peptidomimetic macrocycle of claim 17, wherein D and E include a capping group.

19. The peptidomimetic macrocycle of claim 17, wherein R; and R; are independently alkyl,
alkenyl, alkynyl, arylalkyl, cycloalkyl, cycloalkylalkyl, heteroalkyl, or heterocycloalkyl
substituted with halo—.

20. The peptidomimetic macrocycle of claim 17, wherein R3 is alkyl, alkenyl, alkynyl, arylalkyl,
heteroalkyl, cycloalkyl, heterocycloalkyl, cycloalkylalkyl, aryl, or heteroaryl substituted with Rs,
wherein Rs is independently halogen, alkyl, OR6, N(R6)2, SR6, SOR6, SO2R6, CO2R6, a

fluorescent moiety, a radioisotope or a therapeutic agent.

21. The peptidomimetic macrocycle of claim 17, wherein L1, L2 and L3 are independently
alkylene, alkenylene, alkynylene, heteroalkylene, cycloalkylene, heterocycloalkylene, arylene, or
heteroarylene, or [-R4-K-R4-]a substituted with Rs, wherein Rs is halogen,

alkyl,-ORs, -N(R¢)2, -SRs, -SORs, -SO2Rs, -CO2Rs, a fluorescent moiety, a radioisotope or a

therapeutic agent.

22. The peptidomimetic macrocycle of claim 17, wherein Ry is alkyl, alkenyl, alkynyl, arylalkyl,
cycloalkyl, heteroalkyl, cycloalkylalkyl, heterocycloalkyl, aryl, or heteroaryl substituted with Rs,
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wherein Rs is halogen, alkyl, -ORg, N(Rs)2, SRs, SORs, SO2Rs, CO2Rs, a fluorescent moiety,

a radioisotope or a therapeutic agent.

23. The peptidomimetic macrocycle of claim 10 or 17, wherein L; and L; are independently

alkylene, alkenylene or alkynylene.

24. The peptidomimetic macrocycle of claim 10 or 17, wherein L and L, are independently Cs-

Cio alkylene or alkenylene.

25. The peptidomimetic macrocycle of claim 24, wherein L, and L, are independently C3-Cs

alkylene or alkenylene.

26. The peptidomimetic macrocycle of claim 10 or 17, wherein R; and R, are H.

27. The peptidomimetic macrocycle of claim 10 or 17, wherein Ry and R are independently
alkyl.

28. The peptidomimetic macrocycle of claim 10 or 17, wherein R; and R are methyl.

29. A peptidomimetic macrocycle of any one of claims 1 to 28, for use in treating cancer in a

subject.

30. A peptidomimetic macrocycle of any one of claims 1 to 28, for use in increasing the activity

of p53 in a subject.

31. A peptidomimetic macrocycle of any one of claims 1 to 28, for use in inhibiting the

interaction between p53 and HDM2 proteins or between p53 and HDMX proteins in a subject.

-75-
CA 2807685 2019-09-11



CA 02807685 2013-02-06

PCT/US2011/047692

WO 2012/021876

1/17

HO-{00g)d1L-|)-9-00u
0 Bo
Ho 4 NHJI0 LY
4
N [0
a0

4

l 'Old

ybluLono
10}9,) ‘Buojade

] 388_:“_ A

HO-(oog)dit -[9-9-8 000U

0 bez')
Ho .o\z_._ooE“_
i
N 4]
20
| [0
S0
ov/ N
g

<

2.0 $Q)CeN (7
UE 0,26
HOPW/IOH NE (1

%06
ybiuiaAo
11 09,0 ‘loeoe
U :moooeu_ i
ey 0
"wnjposip 103 (¢

<l

. D.msmmz [
UE 9,78
HOBW/IOH NE ()

%88 %10

159N *“dd

hz
INC
208N I\Mlo

J09N

v 0

HO

4 Q ,O

20gN 7

N AN
wnposp Y@ (€ ’Jl’ h | Ho10.0

_.ﬁ.u

Zl iZ

_ % V
OA.Z;Z

8df-S-!

-

Cr D,

., 2 .

¥
ngION Be ) o,,_z,.zz&

(g1} 0

9d8-S-INEIY-S

%y
wo O )

\
| M V o
I OA.ZJZ %

0

antejIuent

iz
 [oueyje ‘THgeN (7

4z '(1e9) dyma
‘llyu0jace ‘gaog (|

( 0
4 W 010,40 %, )
g0y 2 g ) I\Mo _z,z%

(begi))
[0 0
HN —
= HOBN Wy Y
H 400 ¥00d

SUBSTITUTE SHEET (RULE 26)



CA 02807685 2013-02-06

PCT/US2011/047692

WO 2012/021876

2/17

a2, o 00
0
6900 pg
L 984T
+$3 ueag :| uIwig-posd-ag-,20
0008 woee 8_9
8/'87 2 £ =2
¢«mF.mm=
Bl 8p0IQ 7 unpg-pod-95-,20
0008 e w0 0000
120 5
w
6001 :0BuBy 0000001 —
[eudls 4s13 (2) UIog-poid-95-/20
0008 0002 000} 0
% n
89G1°C 09’)7
G/l IwQg-poJd-oc-
L veog Uog-poJC-95-/20

gdgs-IN-(2oglo)diL-19-98-2I¥

000z 061 00G) ~0sg) Q00 0GL 00§ - 0ST
N\E ___—:;u,_ ,1.,_4, 1.4 ,,_:_,;:,1:? 4,._:— ___.__"., ,x___T;_i._a, ,:.:_1___ o ,*..
breesl .. 17861 Do _ I

192581 77081 EErLL GL0Ig

959951 ny |

80°¢6C
0555} | Yorpes) 91'6LL .
8L |
(AA TS L

697155}

6B MBagh oo -
7L SSEN PR ‘

SN THE1) (B0 Pl

0 Q O o L
__ %, o,.zwzz%

T
+G9 UJS :|

A
(669/2) 128 ungg-posd-9g-/20

%

-001

8dgS-IN-(00gi0)diL -19-98 L[y

¢ Old

SUBSTITUTE SHEET (RULE 26)



PCT/US2011/047692
3/17

CA 02807685 2013-02-06

WO 2012/021876

f LNt f
001 — o
o™ T N T T = — o NS — —
B B e B Ao H e F i (e T s B

<
\\‘\\

Rl

VAN I i%\\i

] _UIOU\ —
206N N

=
o
e

\
W j
00g — 0 N, .z%
h |
[ 7 oM
@)
NS

007
| _ P

009

8dg-S-IN-{208)diL-{9-0-0I§ 9509420

[
—
(=)

AN ]/ —
00 — I [ OO <] ECEI O  SFWY  ONON DL 00N GO L 0O O M OO —— I P O
—cS €D EOC I er L C <L T e
- — CTICTICTTCD ==t OO M= = P P P P P P P P P P P P e OO0

SUBSTITUTE SHEET (RULE 26)

€ Old



CA 02807685 2013-02-06

PCT/US2011/047692

WO 2012/021876

4/17

U @_wf_)oﬁ__g_q___:o@m,__g_m RAAA,
/\5«/
66 %j/ V -
Gy
wm_%__ 8¢
mm Ueog ;| B3'E poud-g¢-/70)
009 006 007 00 002 001 _
_[F\:I,L,:__:;_:,R_I:____:,_::_::_ s _:,_:_WFV:_ oc
0 0 g
=
\at 0y
ﬁ_ﬁb% AN T | | poJd-g5-47)
000 006 007 00 002 00 _
| I R I B AN N ANIN A AN A A A A NI AN A A | I s lyiaa i OOOO
000000k =
o6) :0buey _
_m@w%m @) LI
poid-g¢-420

HO-(00gIN)(19-9)diL8 N S-oow

000 0SLL  00SL 0ZL 000L 0S. 00§ 0SZ ;
N\E L Lt L oty e D g bl ."__,._i,;_—,._;,__:j
80yl rmm.omt‘ @@.m@_‘L «mm.mmo_‘ 4 ﬁ % H q i
ol e 07'8L9 Sy
98°145 )
2505 bezdl |
- ST o :
G0'GLS -JuBla Jenosiop g
6 /G SSEIN 12eX]
SOTNIA BTN BnULIO4 BIBYA 21618 ‘
0 . r
" ..‘\ZIE 1967} -
4 0 1851y .
204
20" 1001
ﬁmmmwcsm i) LGy
(6.8°¢) 611 Pud-95-/20
HO-(oogiN)(19-9)diLo g-o0w

¥ "Old

SUBSTITUTE SHEET (RULE 26)



PCT/US2011/047692

CA 02807685 2013-02-06
517

1592
1685 ——
2360 —

0¢ 0 0¢
| | i | | | | i | | 1 | _ | | | i | | _ | | | | i | | |
i S 2 2| =8NS 3
-— ~— ~ - —|||eBeNi— =
— el - e AN
1<.\
S i

N
“
™
S

GG/ biam Jerosion
61 /G S5 0EK

i\_\\ /7

SONIOHCED U0 eoluey)
0

"~

<I>
w>

~
>

3416 ——
4.204
4.3%

4271

NHSO L

-
%

/

N
204

4

HO-d1L(908)-199-8pyo0w 4 0901ds 20

\

N

LT OO~ CF y=——CICTOLD
17]85780462
O O~~~ NN P~

P P P P P P e P P P P e OO

WO 2012/021876

G 'Old

SUBSTITUTE SHEET (RULE 26)




CA 02807685 2013-02-06

PCT/US2011/047692

WO 2012/021876

6/17

08¢ CHN-NOS TTHMTING!$4 LHDS -9y BYLIEL $0dS
D¢ ZHNNES TTHMINGISALO0SD-9Y By I8l €¢dS
A ZHN-ALOIYNLSBINYAIVAONS IS LY LY -0Y ¥1Ee 2ddS
0G< ZHN-NOTT$ MINSLODSD- Y 87°800¢ 1¢dS
0G< ZHN-NOTTHS INSSLODSD Y 918161 0¢dS
06< ZHN-NDTTH MENS 500800y BTIE0T 6l-dS
(&< ZHN-NDA TTHARTSS4 15050~ % LE600¢ 8l-dS
08¢ CHN-NIA TSI 308 T 1191 [1-dS
el gol ZHN-NISTTUARING S LODSH-0Y 1Feele 9ldS
_ g6 _ £ _ Grel ‘661 U g ZHN-NOSTTUMINGISALO0SY-0Y B L8l GldS
0&< ZHN-NOSTTHATING /64130800y WollL $l-dS
Itl ZHN-NOS TTEMTYRAL0080-0Y 079907 €l-dS
'l 00l ZHN-NOS TTHMING/S4L0DSY-0Y 8E7807 Zh~dS
(X7 0gl ZHN-NYS T THARING G4 100309y 88780 11-dS
907 1Ay ZHN-NOSTTEMINGIS L OROSD-O 0F'990Z 01-dS
86 G¢ 05< ool 000l ¢l ZHN-NO/STTUMING! /84100802y By IEld  6dS
it ¢ 67¢ f&< ZHN-NOJ TTH MINSALODSD-0Y WL §-dS
£0LET) 661 THN-NOS TTHARING 64 LODAND-0y OF 0l IdS
05 000l¢  000b¢  S7< 04¢ ZHN-NOS TTH MTNSXSYLODSD-0Y £eeeT  9dS
T . f HIE ) | =0 ¢ .
oF [591°8%L 60 L 97 06 67 - XU 80T 07 __ﬂ_e_w..w____m_m___@_mm ZHN-NOSTTHAKINSISALDDSD- Y60l G-dS
ATAL S ZHN-NDSTTHATING X4 LD0SD-0Y 1807 ¥dS
el 0194 ZHN-NDS TTHAMINGIS100S T-0y 9F¥60¢  £dS
0&< ZHN-NOSTIAINGIGE 1308 T-0Y ey ¢dS
05¢ THNNZSTTAMICB 41308 T2y 0¥6907  1-dS
HI%S %0 XWGH  ZNGH WY ANOL  WNOZ YWQY  ZWQU XNQU  ZWQU W2 W
19 A W e e
diy9) ¢sd
hopHs  (WosorBupug  vermuoemed  WUPISK  ouomsoser (o) ggo) sl uns () psq 30URNbeg WS
uoppduwo) ¢4 :m_wﬂn“m PN ESd VG Wneduoy  RIGBIA 1) YS1S

V9 "Old

SUBSTITUTE SHEET (RULE 26)



CA 02807685 2013-02-06

PCT/US2011/047692

WO 2012/021876

7117

0%¢ ZHNNDSTTUAING 41 $0iStceH 90917 Bh-dS
05¢ ZHN-NDA T AINGA LSS 0deH $87500  LhdS
IAEED Kol 51} 99 ZHNNO % TRMING! %L DDS0-0 ST 9
$87¢ ZHNNOS TRMINBISYLDDS Y- BEIO0Z ShdS
[om [ sos | |« ve fl TN TTRTNG LSOO 8180 S
£8 THNNDS TR MIENB L0502y WIS ErdS
0 ZHN-NDS T MIZNG 4LDI0SD-2Y WIS 7S
05 THN-DS TT NGO 19181 HhdS
[0 [ v | Y £ 6575 THNNDS T MANB S RIcBIN2Y £28%6  O-dS
AT N L 9% 03¢ THNNDS TOTMACB S RIcBINY UG 6
K ZHN-NOS TISAI NG OS2y Oezl 86-dS
Bi THNNOS TIUYDARINGL4L0080- 0% 0VS607 £6dS
LSS THNNOS TTOMINGI G4 LODSY Y SHE0N %6+
ZHNNDS TTUMANSHS 400 -0y UT 58S
TRA" THNNOST T NN IS0 0y 9T 1S
g1 THNNDS TRMTNB G0 AN2 6SOBIC €8S
5945} THNNDS TRIAING 40080 0y IS1IZ 28-dS
99 THNNDS TTRAING S 00530 15761 16dS
[ e [ sz | THN-N O MAT PRI $9665 06
R ZHN-NOS T AING! 4 LODAId -0 ISSIT 67dS
05¢ ZHNNDSTTHARING SALDROSD 0y VST 80
0 ZHN-NDSRINTH TN $LDDSE-2Y $V60M, 17°dS
50 19 0 9 FOLEIZORTE  ZANNDSBINHATNG/SALODSD-0Y ere0IT 97+dS
ZHN-NDS TTRMOINNI44L00S0- 3y ee0lT S7dS
%05 % WG GNGH AT WP AT YWY QY QY NG Vil W7
19 1%9 (fesse 199 19
, dio) gsd
RiiH% 0 (W) oo Bupurg i uopeapejzd  CRUPHSH jouoenosien () o) a1} unies () 0503 s0lenbag S
o eduie) ¢ zm_w_wﬂuw ROOON S ygrEuRduey  AUGeik B VTS
a9 Old

SUBSTITUTE SHEET (RULE 26)



CA 02807685 2013-08-20

89°04 000t < : (2 . ZHN-NDES/STTHMINAS I LOASDOY Y2022 2i-dS

ac0c ZHN-NOSV TINMI/$SALSDS 00 SE'9R0C  $4-dS

oac ZHN-NDAYTTHMISS 41805 DOV 00861 0L-dS

08< ZHNNDEVIVSMINA 41DDSD-0V 9200 e9-dS

veae ZHN-NOAVYTHMSSNS 48 0DSD-0V 26502 89dS

159} ZHN-NDA TIMMINGS 1108500V BLIG0Z  iGndS

ZHN-NDAV T ING 418108 0V BERCOZ 9G-S

08¢ ZHNNSYTISMINSALODSDOY 6UL¥BL  S9-dS

oa< ZHN-NDAY1SHM 1SS 4L DDSO OV ZBUOT yodS

na< ZHN-NDAVTISMINS4LDDSOroY 1Z066L  £8dS

0§< ZHNNDUYTIHMSNS J500SD2Y 1ZSTE  29dS

sLge ZHN-NOAVTIHMINS ALDSST0Y WL 1edS

THN-NDRVTIHA ING JSDOS SV |00z 089-dS

ZHNNO/S T INBY$ 41008V 2 SYOR0Z  85dS

05< : ZHN-ND/ATTHM ING/SYLODS DOV 661907  85°dS

us< ZHN-NOATIHMINSYLODSTOY 126} 45°dS

I"v2V O | €01 ‘686 | i } 08¢ i3 T4 ZHN-NOBSSITUM INIS 1LD8SD oY O B dS
RN TR 414 £k o391 THN-SSTOUMAHBIS AL 1OV 60'c8el  95ds
| 55 ZHN-SZ§ TOVMAHBIS2LTov 809651 ¥9.dS
- 08< THNSLISVMASTALTOY 8191 €5dS
05< ZHNSLIDSMAHS 4L Ty £4'888)  Z5uS

0§< ZHNSITOVMAHIA LTV e'sesl 19w

0s< ZHN-NOS TRIMPOS NSS4 LODSD-0Y 0651 089S

ZHN-NDSTIHMPE INGS 11D0S0O2Y

344508 F4L%D  XWGH  EWGR W wWhok Wiz xwauw  zwad (Resse XWOM  ZWOd M2 [
4S9 tISQ o) peg 4S9 A8O

LHENE LN ] {u) 0501 BulpUIE  USIN3 UOHEARIE 12d W) 10 uoyEDOjSUEL {wulosol aag) wiuas (W) 003 aIuanbog 848
uonnadived d4 P SIN ubRaojas ._u&uaz cqd  USN3 ucadwod A AJIRD LYSTS
Ay

299 ainbi4

L1/8



CA 02807685 2013-02-06

PCT/US2011/047692

WO 2012/021876

9/17

ZHN-NDIS TTATNGINA LS D 0¥ 1607 968
ZHNNDIS TTATNGALDOSO-0Y 10T 6+dS
THN-NCRIN T AINGU/SALDDS D0y SYINT PdS
THN-ND QY TTRATNGL/GALODSD-2Y BEER0T 06
THNENDSIN TRUATINOINALODSD- Y CEEH0T 78S
ZHN-NOOYTTUNTING A LD T 16dS
ZHNND IV TISISMTNISALDESO-Y 88607 0649
ZHNNOA TTARINS LS Y0y SIHBL 685
3% | o | 17} 59 TANYSS TOVMAHR AL T O 669l 88:dS
ZHNYSLTOVMAHHLTOY oU09h I8
| K TN VYRV VY- BLOISL 98-dS
% | 8 [0 5% ZHNDS T MINGIG LSOO SECBEL GBS
05 ZHNDIS TTHAINGL IS4 S0 AR
ZHNNOS TIM NS SLDOS V-0V AR
ZHN-NOISTTHAYING ISALIS0S T toH 9970 1348
ZHN N TTAMINGID0SD-0Y BIERBL 1S
ZHN-NO O TS MNSAIDSSSD-2Y B6807 08-dS
ZHNFNISY TTHAATBSS ALOOSO- oY eS0T Bl-dS
ZHN DY TTSAINGA 160D 9Y SS00 BdS
ZHN NI TARIISS4LD0S 811G oY W I07 LLdS
B 0 05¢ ZHNNOIIY TISMINISH LOS 8500 6607 9048
05< ZHNNGY TS ALDSE-2Y S0 GLdS
(og) 0g< ZANNO I TISMINGAL 0S0-0Y 08 L66L PldS
1697 PLE 0} ZHNNO O TTASS A L00S83-Y 0607 £L-dS

W05 A% WH  CAGH WIL OGP Wz XAQU OO AU o0y WL Ty

19 4 M= e g
dI49) g4
opgwm  (Wosoifupug  vormuoreneizd  NIPASH ouomoser () gy a8} uniss (i) 0503 Uenbeg WY kS
oiedu ¢4 :m_wmﬂ“w ropN ¢sd  ySruompdWY AR 1YSrS

as 'oid

SUBSTITUTE SHEET (RULE 26)



CA 02807685 2013-02-06

PCT/US2011/047692

WO 2012/021876

10/17

[958 [ 91 | TN TOSMAHALO-0Y 52001 §74dS
THN-TSIMAS Y SRR
T® | I Iy THN-SSTOS MAHBISHLO-2Y BY50) 17)dS
90t | 89 THN-dS TINMATVASL2Y 9897} 07)+dS
THNYS THMANB S IcEINOY 508 6Hds
ZHNOSTTRAANS S8 deIN-2Y L9688
THNNOS EINMATING G4 L0 B0%9LH £HhdS
ZHNDS TRINYMINBISHID0S DY E0'5B6H 91108
THNNDS TR NG LODS0-2Y 877810 SHdS
THNOS R NUANING 44310 OV Z89H 7hdS
TN BINSIRING LTV WY Sheds
ZHN-NDS TRRATING 4HL00ST oY O 7h1dS
THN-STTRAING 410080 - L2964 118
ZHN-OOS T MINGSAID0S02Y 170N OLbd
THNNBS T MING G D08 DY 70T 601dS
ZHNNOSTTH IO 4100502y WO 90)dS
[sw [ i | TN T MANBIS A PINOY O Ihb £0MS
THNOS TTHMANGSHH PN 76681 90l-dS
TH-NOS TRUMAB S 8dEIN-2Y 56 S0ldS
THNNOS TEIMANG!echIN-2Y 096 70ldS
THNYSTIOMAYBIG 2y WL 01-dS
TN TEMAYRY 0YSHE) 20dS
TN TSHMASEINEOY B I9M HOldS
L | g | ZHNND % TR0 I ING! 44 100S0-0Y BN 86
ZHNNO% TOINBANIY NG 100SD-3Y BT L6dS
T%0S  EI%0 YAGH  ONGH WTF WIOF AT XWQY ZAay YRQU_ IR0 L I
I T
41to) g5
gy W ooibupe vormlomaeizd  (NUPISH ouopsosen (ool e wnes (i o3 aolanleg M HS
uoppduo) ¢4 :m_ﬂﬂm RNl yorEuomRdue) AN R |AYSTS

49 "Old

SUBSTITUTE SHEET (RULE 26)



CA 02807685 2013-08-20

[~ 5e © 92 1 THN % TINMADS % 25 LV

T T e 590 THN-S% TDVMAHBI% L 10Y
TR T THN-NORVTRIMTHS 4L0DSBA-0Y
w0zl . ¥ | © ZHA-ND%TIHMPIING%ALDDSDOV
v T Zhl | ZHN-SHTOMMOOAHE AL TV
T % THUNDRSRTIIWINIS % 4L0%S DOV

| IR z THN-SH TOVMOOAHE 4110V
T 9z ZHN-NO% TIIMIOANB% M cBIN-0Y

[T sm ¢ 98 , THN-NO% TISMANSY S JRIN Y
& | vl ZHNYSHIOVMAHIG LTV
s0i0 | 198 | ZHN-NDHTEINYMINGI% LLDDSD-2Y

_ ZHN-DSVTIMVVRIS:AL-d

ZHN-OSVTIMVYBIS 1107

THNVSVIVMWES VOV
ZHN-NOS TIIMPSANGIS DNV

HNVSPCOVIMPOA VRS 4

THN-Z$ PEOVAMIPOAVSIZEI-DV

THNISIMPEBASIING OV

ZHNPRVAMPIAIYN oY

THNNDSIN T INGSALDDS DoV

J40%06 33140 XWOW  ZWOH WL Wiol Wtz XWQd znad {fesse X¥ay  Zwau W e

-1§D 189 -89 -189
dhio) gsd astanbas

501 Buipug  ysy13 uoneagae jzd 5} {0 walEs0jsuEA 4} 0321 ealjwnas (g} 0903
PHSHUBNITAS * poopu ooy VSNFUONAALOD Az i) LVSrS

}9 aInbi4

LV/11

06'€09}
06°0091
or'Ly02
6RSHZ
SKO2LL
950542
¥'sEol
056864
SE'S56)
86°LL9L
Sriiz
oLoLyl
$'%¢4
6rvezh
812861
00'05€}
8Ll
Y5644
eLIg
wELIZ

ehi-dS
wids
-ds
ovLedS
88}-dS
Hi-ds
K1-ds
SEL-dS
21-dS
¥EV-dS
€EL-dS
ZdS
1Eb-dg
ock-ds
Beh-dS
2h-ds
BidS
92-d3
S21-d3
wids




CA 02807685 2013-08-20

(1 112 §GE SGLT @0 Tt on on an o CHNT V [V S[1] V0 [MPa[ XV esT 35V %545
Zer sseivens| 00 v8L1 wWo | Zo . o o v AN SIS [T Y (V]| A K[V [T T5v 18T-d8
nae J08 | ziv¥oee |ose ¥ szee e | L9 v 1,14 ¥ozr 58t e s sl o|v] m [AfHIps|d)1im]| ov 8SZ-d§
08 | aeveosfeszTatiiles TE0sl] | w0 | Ml oN on an an Nl v fv]lstafvialmeslalv|es|a oy €15°ds
108 | sz¥ue | sz¥iov jowzietol] | w2 | we N OoN an aN Nl [stlv|a LMV Al v ies|d|ov £25°ds
W 708 (8ol -zes) | oL ¥ g0 ¥4 L] 74 [ 18 e Nl sisi1)olv] m [Afviesfalaln .m%e 085-dS
08 |sOrFciol)vel Fecol|ezFLrb | zE0 | eed [« aN on an gHN-f Vs [} v ]almoe|a]v]et]a oy N.«n....m
108 [eoL¥isv]zel¥ze |zesteese, | oo | v s [1¥ wes oLz ZHN s s 1oy m jalvieslalrla]av 805-dS
nad 108 |eszveze jocs T Leie| | &St | §bb oLy 901 (%14 510 gN-is s iy m |alafesfa]e|]ov Zi5-ds
qas | sevenz JeusFzeijoen v sene | eez | o' iz > at 05 en-istis|r|ols] m |a]lviesialo]r]-avi (L
g ;] BLFEV [BLS FHOLL|LSG T ERBE 274 €8 58 1z _sae 5084 ZHN S (S| D | Y| M {a]alesiall]] oy 192-ds
7ae | sy+eo Jeas Vozeljzre ¥ Lsze| | oso | ey 08 L [ 9% ZHNls|s[1]o v m Jajales)ala]|a]ov 982-d§
ss] 08 |eseveoorjeryrFageL| | o021 | L anN 4] B 1YES ZHN| ¥ ow 1jofv] ma|H msn EADSREE- " kve-dsS
08 | se¥eu [2uiToee lvarTezer] | oon | o an '8 £y ssovl |- ey M RIEIR N PY K o FE Y B v £61-dS
a8 | 6L¥s0lL | ceTee0s |2027 2L 080 | L' N (4] 8 6L N[ s 9§ [ o v m A <H 8 gl L] ov 061-dS
108 108 oLL 8652 ovs | zwL e't8 s¥ 80% €188 zaN-ls| s 1o fvl m Jainjesfafaf]ovw Zyi-ds
no8 | ze52zs |es) Fsest{bes Foovz| | ost | sv %L} ‘sz 198 sviL ZAN-{ Y[ 81 0 peayf 3w A | v |as| 4 ]ov 824-d5
aN an aN aN oe< 16 L 108 (3] ZHN| N | D » I 1lu] m | nfesf2)Llo] o |s{olov| sas

08 {288+ 516 |6¥L ¥ ag0z]ela ¥ 0626 9188 . [x4] 0osZY evr L L g LNy

ERLERSET #ds

1gd-pyys  tad-pvg
-{osal) $a1)
AXWAH ™ ZWaH

fwn)
0503
ETY)

Wnoe QSN XVIAH 0521 ZWaAH

(n)

ayfid) (SB45.01) Uiz e sieaa) j2d Aessy Bupwig vonadwon g4

D LUSTS

v/ 8inbi

L1/t




CA 02807685 2013-08-20

BE< [ F543 (33 9 CICKT T O | [ZAN] v s v APB] X TV eRT 3TV T75-d57
aN an an ¥ezez -
0B 33 [§2 BT T RS +sH 8¢ (33 ZHN ¥ v AV IeRyI [T [ov 1§65
aN aN aN
[ ) . L 8 3 ¥
aoN an oe< £y ez ON  [ze®wngel| L oo ot ot | s¥y [Zree 2HN $ o] MIAIH|BS]| 4| L]m] v 992-dS
an aN veE= ac< an 0g< 1T oL | 278 g1 Tedzeved (PN v [ v mp2| A v [eis] 4 |ov £L9°dS
aN aN oL« 0E< aN Lr¥eee [+ o) [1eFL{goFr|1LTEL ZHNr 5 v bR._v ALV |8 3 v £Z5-dg
HPEL %S oc< oe< aN 85 Vel [EFATY 0L {507 L roFe[rzFal ZHN- H D M fAlv]eg|aflfn Mww (1T}
%221 %S (1] oc< oN [TV oe< oy | 1 ¥ ZeFaer g ZHN- $ v Mgl ALY eis| 3 Jov 225-ds
%02l | %8 o< 08< aN o< o< oL | 2%y | P8 |BT6) ZHN- H [} M |Alvieslaifal-ov 805+dS
%IEL | %2 [ oE< oN aN ot 01 | o%e |z¥ 1 [eTre ZHN § (] mopalajes|alafr] -y 25ds
%uGLE | %8 0g< pe< oN Y LoFes oL {13e eVt |v¥os ZHN- ] [} M ATV a]afa] ey 095d8
%OZH %t ez~ | g255¢1 an s0¥55 | 57768 o3 | oF1 |sFs{veaz ZHN- s [¢] MfAlAes|ala]n|ov 192-ds
%Zrt %E ogs LzveeL an seFss | zier ot foF) ¥z 0%oe 2N $ [} MoAlAles L] o 99%-dS
. - Y R N
%0PL [ %ObL oe< 06« OL+20L | -revel fLsTes o | et | &5 | Bee ZHN- $ o] M A HBRS L] 1] oy v e-d
— E )
%evl %S o< 08< vost | g8+l aN o} zz | o9 | o2e ZHN- s [s] M AL v[8RY 414 |1y €6 1-d
%iSL | W 0E< oe< zi+vs | FZFL | aeTon ov | e | s | are ZHN S| 98 o] m{Aabvlses] af L] 1oy cm_.;mﬁ
%6 | %be 0E< e an erTIve [ eLvoe ot | 21 | oz | ooc ZHN- s o M Al Hjes] 3 10] 3] oy Tr-ds
*BEL | %01 aes vg<  [rvoviot ve<  [sos¥eoz] | o1 | oz | ve | osz N v 8 muu( migl A | v|es| 4 loy BZL-dS
%00k | kL an an aN an an ON | ON | oN | oN Lt Y $ Ll m it Nes|a]lilo]| o O jov| sds
0T " - D . ” " . ﬂﬂ
ac< oe< &ris | evves | ST L ot | eer | §82 | g59 N
wea) ERIEIEL] ¥#d5
y . lyge)  pa'naMpz ‘namsiiag ) .
FL %08 3d1%0 930MY  0BMS  0052) &:wm: (4z2) DMy D 0
1301
baswasmd <4 ju (w0503 (sad5:08) & 84 %01 W OSYA O 8

222 B AatoH Y,

g/ ©Inbi

LT/eT



CA 02807685 2013-02-06

PCT/US2011/047692

WO 2012/021876

14/17

0F0 [ 070 oo [ @il [ o] 79 9 0> big 0l ginysTsTalols] mA] 1[ss]4]L{m[v 969-dS
' AR EE AN REE T aN N ain{sTsTaTo v mT Al vlssshd L] 7]V 99505
879 | wris [eocreres | szicelr | | o | o9 T N N ain{sTsTalolv] ml Al vlss[a]L] 1] oy £79+d8
gros| arsa [onease | orves | | soe | o8 T 501 eiN{ v sl o v ml A vlss[a]L]3]2Y 60-dS
070 | 879 |ecrFei0r | cvsish | [ 867 | 99 | b | o | 608 e s[s [T o v m [~ v[es]2 [A] [y £edS
A EEAEEA KA AN T aN aN B NBEREEHE FIL-ds
0 [ m 909 601 650 [ 99 12} T ne g ain{sTs Tl v ml Al vless[a L] 1] =¥ ¢19dS
o [ w [wmerwn] s A L iz | % aiN{v s ol v] m] Al afess]4] L] 1] v §9ds |
5 | @ [eereer | e 891 [ 09 | op 07 0 N s TS ool o ] s Al wless[4 T L] 7] Y gm.n_m:u_,L
@ o g 652 R e | b | e I THHABRERDRE SN E 98505 [
o | 8 0 715} 60 | v S | b | % | 8 AHEIEBERRE SN E %.%w
| 0 7 el 97 | 07 TR EE v | 666 NSO s m A T[ss]F L] 1]=v 58008 [
TE [ ¥ v 18 50| o6t 6% | b | S0 | M NSO Y[ A ISl L] v go%m
B | s | s 7080 050 | o6¢ N | o o T ZSER B RN AN E SdS |=
T | % 75 ) 90 | Lt T | b 0w 959 2R IR RE N E E%m
Il BE B W TR o | o | (e | VA NS (ST IO Y[ M [A[VBS[3 [1[1[7¥ 88905 |
W[ 0 % ) 90 [ 9% ¥ [ ok | 6% | 5o IHHINEENE N E 9898
T O R o | 8% 7| b | W ) AIHHIENREANE RN E 189°d5
A B 7% i) WO | 2 | [ 9w | 0p | o | 9e0 |_MIZ-W STT(O [V W [A[IRS[I I 1] 78905 |
wnWE 0 nog o (e RIS e
XNOH 1 SOH
(1w/Bd) (S84 %01) yiZ 18 siesd| | 2d fessy Bujpuijg uomieduwioy d a7 Ol




CA 02807685 2013-02-06

PCT/US2011/047692

WO 2012/021876

15/17

UoliBAIY 3580527 |04

aZl 'oid

o oo | Jcosesz| svior | N | epEgll | SwEve | [oFi [ 03} [87F 0T NS ST 0S| M| Al 1[esfd]LIm|-ov 969-dS
o | oov | [rescz]zeres | oav | orve [ esEes | [orifronifprrapie s S[T] o[ v] m]A| vfes] ] L] T 996-dS
N | o G EEETT O T S B 5 (e (AR AT NS TS TTTow] m] Al v[es]a|L] ]2 £79-dS
N | O o | oe N o< [eeFe | [rorifvorzfzaufoi AN S TTTov] m] Al v[es]a|L] 3]y 602+dS
ov]oan | [elEra ] ebEer |oan | ogors | c0xas | [oF) |zosL]lEnfiael NS 1 ofv| m[Af v[esfd{A] 1|0y 066-dS
o | oo TN R B T AT B T R R AR MABNEEE RN EHE Phi-dS
T T G T ) 03 VLo [eses| @ eSS v ] m] Al v[ss]4] L] ]y £19-dS
N | O | e N 51 I NN ERE g [STafolv] m] A Alss]4] L] 1]v £29-dS
o | O o | egul N s [mviscs| [V [V ] 2 [ @ ZHN S fw oy m|a]vlesf4] L] ] TS
o[ oo 05 | 8§ a Sl +mﬁm BN ERK eEN{S IS4 o w] m[A| vfesfd | L] fov 985-dS
o[ O S QN oy [srEeon| [V [V [ 8 [ & giNTe[STTTO S m]Afv[ess] L] 7] 26945
o | 0 | s N | Sehrgr|sevamoe| [V [V | ¢ | & eSS TTTo s m Al Tfsss[a L] 1]y 589'dS
O | v | [VBFvm| ree6 | GN | 9¢aS | bpRgs [[F [V | ¢ | & gAY S TTIO Y] M A (6] [ L] ] v F09°dS
W | O 86 | ©9% N T 7S Ve e [ | RN Y [Y[STIO Y] M A v[ess|a L] [ oy G8r-dS
o | 0 | 06< N | 655 [ 06 HENERE eIV TS TTIO Y] M A 3[es]3 [ L] ]2y 198
W [ O o | 0 N | SrF |W6rswe| [V [ F [ 9 | & eNTS TS TTIO[¥] M [R[Y[Es[3 [ L] T[2v 889-dS
W | O 0< [rarmm] N 7 0 HENEEE EANTS [STTIO (V] ™ [ A 3[E5[3 [ L] 327 9805
W o |5, [oerE o [wrser] & NN ERE NS [STTIO AT ™ [ A Y[es[3 [ L] T[v 13905
W | O Wi [Eral o T AT P {0946 7 eSS TTIO V] M Al 3[Es[ [ L] 1] 789-dS

ETR TR ) I __Wwww_m,a WLV (2 o [y e ook nog I .

bes Woled s y LW 0 igr @

77 a_o__mI (1N} 0693 (S84 %0 AuIgeIA 118D St 01 U OS] O3 SAEfed

SUBSTITUTE SHEET (RULE 26)



WO 2012/021876

SP-142 in the SUSA-1 Xenograft Model in Nude Mice:

CA 02807685 2013-02-06

16/17

FIG. 8A
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FIG. 8B

SP-190 & SP-343 in the SJSA-1 Xenograft Model in Nude Mice:
Tumor Volume
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