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COMBINATIORS O METAP2 INHIBITORSAND CDR4A/SG INHIBITORS FOR THE
FREATMENT OF CARNCER

CROSS REFERENCE TO RELATED APPLICATIONS
(60811 This apphication claims priority to, and the benefit of, U.S. Provisional Application No.
63/112,217, filed on November 11, 2020, and U.S. Provisional Application No. 63/166,060, filed
on March 25, 2021, The contents of each of the aforementioned patent applications are

incorporated heremn by reference in their entireties.

BACKGROUND
130621 Inhibitors of cyclin-dependent kinases CDK4 and CDKO, reterred to heremn as CDK4/6
inhibitors, are used for the treatment of breast cancers, for example, metastatic, hormone receptor
{HR}-positive, human epidermal growth factor 2 {HERZ}-negative (HR+HERZ-} breast cancer.
Treatment resistance to drugs from this class, such as palbociclib, the first CDK4/6 inhibitor to
be approved as a cancer therapy by the Federal Drug Admumstration (FDA), as well as other
{CDKA4/6 immhibitors {e. g., abemaciclib, nbociclib}, has been reported to be mediated through a
number of factors mncluding upregulation of CDKZ and Cyclins P and E, increased autophagy,
through the Akt protein, via changes to the estrogen receptor, and other mechanisms. Moreover,
there 18 currently stili only limuted demonstrated improvement i overall survival {O58) 1o talang
patbociclib or other CDK4/6 inhabitors, as resistance against these agents emerges 1n a majonty
of patients, resulting 1 eventual disease progression. Ancther proposed mediator of {DK4/6
resistance 18 through increased wnidracellular recycling of protemns {autophagy), which allows cells
to replicate at an accelerated pace. Thus, there 15 a need n the art for compositions and methods
that attenuate treatment resistance and boost the etficacy of CIXK4/6 mhibistors. The present
disclosure presents combinations of MetAPZ inhubitors and CDBE4/6 mhubtiors tor the treatment

ot cancer.

SUMMARY

{3003] The present disclosure provides combinations comprising at least one MetAPZ inhibitor,
or a pharmaceutically acceptable salt thereof, and at least one CDK 4/0 mdubitor, or a

pharmaceutically acceptable salf thereof, for use in treating a cancer.
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[3064] The present disclosure provides methods of treating cancer ih a subject in need thereof, the
method comprising administering to the subject at least one therapeutically effective amount of at
ieast one MetAP2 mhibitor, or a pharmaceutically acceptable salt thereof, and at least one
therapeutically effective amount of at least one UDK4/6 inhibitor, or a pharmaceutically acceptable
salt thereot.

(60857 The present disciosure provides a MetAP2 inhibitor, or a pharmaceutically acceptable salt
thereot, for use in a method of treating a cancer, wheremn the method further comprises
admiristration ot at least one CIK4/6 inhibitor or a pharmaceutically acceptabie sait thereof
130661 The present disclosure provides a CDE4/6 mnhibitor, or a pharmaceutically acceptable salt
thereot, for use in a method of treating a cancer, wherein the method further comprises
administration of at least one MetAPZ inhibitor or a pharmaceutically acceptable salt thereot
60671 In some aspects, an at least one MetAP2Z inhibuttor, or pharmaceutically acceptable salt
thereot, and an at least one CDK4/0 inhubior, or pharmaceutically acceptable salt thereof, are
administered concwrrently or in temporal proximity.

13008] The present disclosure provides a method of treating cancer in 8 subject in need thereot,
the method comprising admunistering 1o the subject at least one therapeutically ettective amount
of at least one MetAPZ mhibitor, or a pharmaceutically acceptable salt thereof, and at least one
therapeutically effective amount of at least one CDEK4/6 inhibitor, or a pharmaceutically
acceptable salt thereof

[30069] The present disclosure provides a combimnation of at least one MetAP2Z inhibiior, or a
pharmaceutically accepiable salt thereot in combination with at least one CDBK 4/6 mmhibitor, or a
pharmaceutically acceptable salt thereof, for use in the manufacture of a medicament for the
treatment of a cancer,

[3016] The present disclosure provides a combination of at least one MetAP2Z inhibitor, or a
pharmaceutically acceptable salt thereot, and at least one (UDBDK4/6 mhibitor or a

pharmaceutically acceptable salt thereof, for use 1o treating a cancer.

(6011} The present disclosure provides a combination therapy comprising at least one
therapeutically etfective amount of at least one MetAP2 inhibitor, or a pharmaceutically
acceptable salt thereof and at least one therapeutically effective amount of at least one CDK4/6

ininbitor, or a pharmaceutically acceptable salt thereof

.2
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({30121 The present disclosure provides a pharmaceutical composition comprising at least one
therapeutically effective amount of at least one MetAPZ immhibitor, or a pharmaceutiically
acceptable salt thereot and at ieast one therapeutically ettective amount of at least one {'IK4/6
inhibitor, or a pharmaceutically acceptable salt thereot.

[6013] The present disclosure provides a kit comprising at least one therapeutically eftective
amount of at least one MetAP2 inhibitor, or a pharmaceutically acceptable salt thereot and at
ieast one therapeutically ettective amount ot at ieast one DK 4/6 mhibitor, or a
pharmaceutically acceptable salt thereot

13014} The present disclosure provides a method of treating cancer in a subject in need thereof,
the method comprising administering to the subject in need thereot at least one therapeutically
effective amount of the combination therapy of claim 4, the pharmaceutical composition of claim
S or the kit of claim 6.

[3015] A MetAPZ inhibitor can be a compound represented by Formula (1)

Formula (1)
wherein, independently for each occurrence,

Ra1s H or C-Cs alkyl;

Rs 1s H or C-Cs alkyl;

Rs 15 Cr-Cs hydroxvyalkvi;

£ 15 -NH-AA-AA»-AAAAL-AASAAC{ORL or -NH-AA-AA»-AAG-AAS-AAs-
AAe-C{O3-0O-X-Y-C{O)»-W,;

AAr 15 givene, alanine, or HoON{CH»\wCOnH, whereinmis 2, 3, 4 or 3

AA> 1s a bond, or alanine, cysteine, aspartic acid, glutamic acid, phenvlalanine, glycine,
histidine, 1soleucine, lyvsine, leucine, rmuethionine, asparagine, proling, glutamine, arginine,
sering, threonine, valine, fryptophan, or tyrosine;

A Az 15 a bond, or alanine, cysteine, aspartic acid, glutanuc acid, phenylialanine, glycine,
istiding, 1isoleucine, lysine, leucine, methionine, asparagine, prohne, glutamine, arginune,

serine, threonine, valine, tryptophan, or tyrosine;
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AAg 15 a bond, or alanine, cysteine, aspartic acid, glutanuc acid, phenvlalanine, glycine,
histidine, isoleucine, lysine, leucine, methionine, asparagine, proline, glutamine, arginine,
serine, threonine, valine, fryptophan, or tyrosine;

AAs s a bond, or glvcine, valine, tyrosine, tryptophan, phenvialanine, methionine,
leucine, isoleucine, or asparagine;

AAg 1s a bond, or alanine, asparagine, citrutline, glutamine, glycine, leucine,
methionine, phenylalanine, serine, threonine, tryptophan, tyrosine, valine, or
HoN{CH2 3COnH, whereinms 2, 3, 4 or 5;

i 15 —0OH, -O-succinmmude, -O-sulfosuccinimide, alkoxy, aryloxy, acvioxy, arovioxy,
alkoxycarbonyioxy, arvioxyvearbonyloxy, -NH», -NH{(C:-Cs hydroxvalkyiy, halide or
perfluoroalkyioxy;

(Jis NE, O, or &

X 18 M-{C{R }p-M-J-M-{C{R )2 )p-M-V;

M s a bond, or C{O};

Fis a bond, or ({CH2}qQ), Cs-Cs cvcloalkyl, aryl, hetercaryl, NR, O, or §;

Y is NE, O, or §;

R s H or alkyi;

LGP N

N QQ“R"G“‘?
:

Y 18 a bond or o 1 :

R 15 alkyl, arvl, aralkvl, or a bond; or R” taken together with Y forms a heterocyclic
Fing;

R’ 15 amido or a bond:

R is H or alkyl;

W 1s a MetAP2Z minbitor moety or alkyl;

x 1s in the range of 1 to about 450;

v 15 1 the range ot 1 to about 30;

n 1s in the range of 1 to about 100;

p s O to 20,

G 1s 2 or 3;

ris 1,2, 3.4 5 oré6;
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or a pharmaceutically acceptable salt, prodrug, metabolite, analog or derivative thereot.

160161 A MetAP2 mhibitor can be

HO

{(Compound 1}, or a pharmaceutically
acceptable salt, prodrug, metabolite, analog or dervative thereof

16017 A MetAPZ mhibitor can be

LA
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HO

{Compound 2), ora
pharmaceutically acceptable salt, prodrug, metabolite, analog or derivative thereot

[G018] A MetAP2 mbhibtor can be
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\ HNT O N TG
HO CH,

acceptable salt, prodrug, metabolite, analog or dervative thereot

160191 A MetAP2 mhibitor can be:

PCT/US2021/058775

{Compound 3}, or 3 pharmaceutically
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\ HN

O HNT YO/,

{Compound 4}, or a pharmaceutically
acceptable salt, analog, denvative, salt or ester thereof

16028] Io some embodiments, X can be in the range of 1 to about 450. In some embodunents, Y
can be 1 the range of 1 to about 30 In some embodiments, n can be m the range of 1 to about
100,

{60211 In some embodiments, the MetAP2 inhibitor can be
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O OF

166231 1o some embodiments, Rq4 can be methyl. In some embodiments, Bs can be methyl In
some embodiments, Re can be Z-hydroxypropyil.

166241 In some embodiments, 7 can be ~NH- AA6-C(O)-(Q-X-Y-C{O}-W. In some
embodimenis, AAs can be glycine.

[6625] In some embodiments, 7 can be ~NH- AAs-AA-C{O)Q-X-Y-CO(0)-W. in some
embodiments, AAs can be leucine and AAs can be glvcine. In some embodiments, AAs can be
valine and AAes can be glycine. {n some embodiments, AAs can be phenvialanine and AAs can

be glycine. In some embodiments, AAs can be glycine and AAg can be glycine.

O
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[3626] In some embodiments, Z can be ~NH- AA-AA-AAS-AAC(O)-O-X-Y-C{O}-W. In
some embodiments, AAs can be leucine and each of AAs, AA4, or AAs can be glycine. In some
embodiments, AAs can be valine and each of AAz, AA4, or AAs can be givcine. In some
embodiments, AAs can be phenylalanine and each of AAs, AAs, or AAe can be glycine. In some
embodiments, AAs can be glycine, AAs can be phenvialanine, AAs can be leucine and AAs can
be glvcine. In some embodiments, each of AAz, AA4, AAs and AAs can be glycine,

(30271 In some embodunents, —Q-X-Y can be
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[3028] In some embodunents, W can be
16029] In some embodiments, the ratio of x to v can be 1n the range of about 30:1 to about 3:1. In
some embodiments, the ratio of x to y can be about 1111

1603081 A CDK4/6 mnhibitor can be selected from palbocichib, abemacichib, ribocichb, trilacichib,
SHR-6390, FUN-437¢, lerocichib, mudcichb, PE-G6873600, XZP-3287, zotwacichb, BERBT-209,
BPI-16350, C5-3002, fadracichip, HN-10342, ON-123300, PF-06842874, T(-05510, BPI-1173,
JS-101, NUV-422, AU-294, CCT-63127, ETH-155008, HEC-80797, JRP-&20, J5-104, NEOS-
518, PE-07104091, PE-07220060, RM{-4530, SRX-3177, V5-2370, V&5-2370, or a
pharmaceutically acceptable salt thereof A CIDK4/6 mnhibitor can be palbociclib, or a
pharmaceutically acceptable salt thereot. A CDEK4/6 inhibitor can be abemacichib, ora
pharmaceutically acceptable salt thereof. A CDK4/6 inhibitor can be ribociclib, or a
pharmaceuticaily acceptable salt thereot.

{30311 A MetAPZ mhibitor can be for admunistration by subcutaneous iyection. A CDK4/6

nhibitor can be for oral administration.
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({30321 A cancer can be a carcinoma, a iymphoma, a blastoma, a sarcoma, a leukemia, a brain
cancer, a breast cancer, a blood cancer, a bone cancer, a lung cancer, a skin cancer, a hver
cancer, an ovarian cancer, a bladder cancer, a renal cancer, a kidney cancer, a gastric cancer, a
thyrotd cancer, a pancreatic cancer, an esophageal cancer, a prostate cancer, a cervical cancer, a
uterine cancer, a stomach cancer, a soft tissue cancer, a larvngeal cancer, a small intestine cancer,
a testicular cancer, an anal cancer, a vulvar cancer, a joint cancer, an oral cancer, a pharynx
cancer or a colorectal cancer. A cancer can be a breast cancer. A breast cancer can be
HR+HER?Z- breast cancer.

(3033} The present disclosure provides a method of treating breast cancer in a subject in need
thereof, the method comprising adnmunistering to the subject: a) at least one therapeutically

effective amount of the Compound 1:

¥ 'y
HN
MO
N
T
-< 0
i;.aH
CH-
f O

{Compound 1}, or a pharmaceutically acceptable
salt, prodrug, metabolite, analog or derivative thereot, wherein x 1s in the range of 1 to about
450, v 15 m the range of 1 to about 30, and n 15 i the range of 1 to about 100, and b} at ieast one

therapeutically effective amount of palbociclib, or a pharmaceutically acceptable salt thereof,

il
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[3034] The present disclosure provides a method of treating breast cancer 10 a subject i need
thereof, the method comprising administering 1o the subject: a) at least one therapeutically

effective amount of the Compound 1:

HO

{Compound 1), or a pharmaceutically acceptable
salt, prodrug, metabolite, analog or denvative thereof, wherein x 15 i the range of T to about
450, v 15 m the range of 1 to about 30, and n 15 i the range of 1 to about 100; and b) at least one
therapeutically eftective amount of ribocichb, or a pharmaceutically acceptable salt thereot.
{60351 Any of the above aspects, or any other aspect described herein, can be combined with any
other aspect

[3036] Unless otherwise defined, all technical and scientific terms used herein have the same
meaning as commonly understood by one of ordinary skill 1n the art to which this disclosure
belongs. In the Specification, the singular forms also mnciude the plural unless the context clearly
dictates otherwise; as exampies, the terms “a,” “an,” and “the” are understood to be singuiar or
plural and the term “or” 1s understood to be inciusive. By way of example, “an element” means
one or more element. Throughout the specification the word “comprising,” or variations such as

“comprises’” of “comprising,” will be understood (o imply the inclusion of a stated element,

iZ
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integer or step, or group of elements, imtegers or steps, but not the exclusion of any other
element, integer or step, or group of elements, integers or steps. About can be understood as
within 10%, 9%, 8%, 7%, 6%, 5%, 4%, 3%, 2%, 1%, 0.5%%, 0.1%, 0.05%, or 0.01% of the stated
value. Unless otherwise clear from the context, all numerical values provided herein are
modified by the term “about”

160371 Although methods and materials sumilar or equiivalent to those described herein can be
used in the practice or testing of the present disclosure, suitable methods and materials are
described below. All publications, patent applications, patents, and other references mentioned
herein are incorporated by reference in their entirety. The reterences cited herein are not
admitted to be prior art to the claimed invention. In the case of contlict, the present
Specification, ncluding definitions, will control. In addition, the materials, methods, and
examples are sllustrative only and are not intended to be limiting. Other features and advantages

ot the disclosure will be apparent from the following detasled description and claim.

BRIEY DESCRIPTION OF THE DRAWINGS

16638) The above and further features will be more clearly appreciaied {rom the following
detailed description when taken mn conjunction with the accompanying drawings.

160391 FiG 1 15 a graph showing the MOF tumor volume i muce over the course of treatment,
wherein the mice were {reated either with a vehicle control, a combmation of compound 1 and
palbocichb, compound 1 alone or palbocichib alone.

[6040] Fl( 2 15 a graph showing the M{UF tumor volume 1inh mice at the end of treatment, wherein
the mice were treated either with a vehicle control, a combination of compound 1 and paibociciib,
compound 1 alone or palbociclib alone.

160411 Fl(G 3 15 a graph showing the bodyweight of mice over the course of {reatiment, wherein
the mice were treated either with a vehicle control, a combination of compound 1 and palbocichib,
compound 1 alone or palbociciib alone.

(60421 Fl(3 4 15 a series of graphs showing the percent survival of mice over the course of
treatment, wheremn the mice were treated either with g vehicle control, a combination of compound

i and palbociclib, compound 1 alone or palbocichib alone.
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({60431 Fi{s. 5 1s a graph showing the expression level of Cychin D1 protemn in tumor samples
collected at the end of treatment, wherein the mice were freated either with a vehicle control, a
combination of compound 1 and palbociciib, compound 1 alone or palbociclib alone.

160441 Kl 6 15 a graph showing the expression level of Cychin E1 protein in tumor samples
collected at the end of treatment, wherein the mice were treated either with a vehicle control, a
combination of compound 1 and palbocicitb, compound 1 alone or palbociclib alone

[6045] FI(. 7 15 a graph showing the expression level of Cyclin EZ protein in tumor samples
collected at the end of treatment, wherein the mice were treated either with a vehicle control, a
combination of compound 1 and palbociclib, compound 1 alone or palbociclib alone.

[6046] FI(G 8 1s a graph showing the expression level of pZ21 protein 1in tumor samples coliected
at the end of treatment, wherein the mice were {reated etther with a vehicle control, a combination
of compound | and palbocichib, compound 1 alone or palbociclib alone.

130471 FiG. 915 a graph showing the expression level of CIMK 4 protein in tumor samples coliected
at the end of treatment, wherein the mice were treated either with a vehicle control, a combination
of compound 1 and palbociclib, compound 1 alone or palbociclib alone.

[0048] FIG 10 15 a graph showing the expression level of CDKZ protein mn tumor samples
collected at the end of treatment, wherein the mice were treated either with a vehicle control, a
combination of compound | and palbocichib, compound 1 alone or palbocichb alone.

16049] FIG. 11 15 a graph showing the expression level of Rb protein in tumor samples collected
at the end of {reatrment, wherein the mice were treated esther with a vehicle control, a combination
of compound 1 and palbociclib, compound 1 alone or paltbociclib alone

[6056] FIG. 1215 a graph showmng the expression level of LO3B protem in tumor samples collected
at the end of treatment, wheram the mice were treated erther with a vehicle control, a combimnation
of compound 1 and palbocichb, compound 1 alone or palbocichb alone.

16651] FIG 13 15 a graph showing the expression level of Akt protemn 1n fumor samples coliected
at the end of {reatrment, wherein the mice were treated esther with a vehicle control, a combination
of compound 1 and palbociclib, compound 1 alone or palbociclib alone,

[6052] Fi{y 14 15 a eraph showing the expression level of Phospho-Akt protein in tumor samples
collected at the end of treatment, wheremn the mice were treated etther with a vehicle control, a

combination of compound 1 and palbociclib, compound 1 alone or palbocichib alone.

i4
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(60531 FIG. 15 15 a graph showing the expression level of estrogen receptor alpha (ERa}-62 kDa
protein in tumor samples collected at the end of treatiment, wherein the mice were treated esther
with a vehicle control, a combination of compound 1 and palbocichib, compound 1 alone or
palbociclib alone.

[{6054] Fl{y 1615 a graph showing the expression level of ERa-35 kDa protein in tumor samples
collected at the end of treatment, wheremn the mice were treated either with a vehicle control, a
combination of compound 1 and palbociciib, compound 1 alone or palbociclib alone.

[6055] FI( 17 15 a graph showing the sum of the expression levels of ERg-55 kida protein and
ERa-62 kida protein in tumor samples collected at the end of treatment, wherein the mice were
treated either with a vehicle control, a combination of compound 1 and palbocichib, compound 1
alone or paibocichib alone.

(60567 Fi(. 18 is a graph showing the expression levels of PHGDH protemn in tumor samples
collected at the end of treatment, wherein the mice were treated either with a vehicle control, a
combination of compound 1 and palbociciib, compound | alone or palbocicitb alone.

160571 FIG 19 15 a graph showing the amount of neutrophils in whole blood samples collected at
the conclusion of the study, wherein the mice were freated either with 3 vehucle control, a
combimation of compound 1 and palbociclib, compound 1 alone or palbociclib alone.

60581 FIG. 20 15 a graph showing the expression levels of PHGIDH 1o tumor samples collected at
the end of treatment, wherein the mice were treated etther with a vehicle condrol, a combination of
compound ! and palbociclib, compound 1 alone or patbocichib alone.

16639) FIG 21 15 a graph showing the expression levels of PSPH 1w tumor samples collected at
the end of freatment, wherein the mice were treated either with a vehicle control, a combmnation of
compound 1 and palbocichib, compound 1 alone or palbocichib alone.

[60668] FIG 22 15 a graph showing the expression levels of TYMS 1o tumor samples collected at
the end of treatment, wheramn the mice were treated either with a vehicle control, a combination of
compound ! and palbociclib, compound 1 alone or patbocichib alone.

160611 FI( 23 1s a graph showing the expression levels of MTHEDI1L in tumor samples collected
at the end of treatment, wherein the mice were treated either with a vehicle control, a combination

of compound 1 and palbociclib, compound 1 alone or palbociclib alone,
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(60621 Fi(s 24 15 a graph showing the expression ievels of MTHEFD1T n tumor samples collected
at the end of treatment, wherein the mice were treated etther with a vehicle conirol, a combination
of compound 1 and palbociclib, compound 1 alone or palbocichib alone.

160631 Kl 25 15 a graph showing the expression ievels of MTHFD2 1n tumor samples collected
at the end of treatment, wherein the mice were treated etther with a vehicle control, a combination
of compound 1 and palbociclib, compound 1 alone or palbociclib alone,

(60641 Fi(s 26 13 a graph showing the expression levels of SHMT1 in tumor samples collected at
the end of treatment, wherein the mice were treated either with a vehicle control, a combination of
compound | and palbociciih, compound 1 alone or palbocicith alone.

[6065] FiG 27 15 a graph showing the expression levels of SHMTZ in tumor samples coliected at
the end of treatment, wherein the mice were treated etther with a vehicle control, a combination of
compound 1 and palbociclib, compound 1 alone or palbociciib alone.

163066] FI(G 28 1s a graph showing the expression levels of PIK3IP] in tumor samples collected at
the end of treatment, wherein the mice were treated either with a vehicle control, a combination of
compound | and palbocichib, compound 1 alone or palbocichib alone.

60671 FI(G. 29 15 a graph showing the expression levels of Grebl mn tumor samples collected at
the end of treatment, wherein the mice were treated etther with a vehicle condrol, a combination of
compound 1 and palbociclib, compound 1 alone or palbociclib alone.

16068] FIG 30 15 a Kaplan-Meier Plot of ER+ breast cancer patients with either high expression
or low expression of PHGDH (N==3526}.

160691 FIG. 31 15 a Kaplan-Meier Plot of ER+ breast cancer patients with esther high expression
or low expression of TYMS(N=5526},.

6078} FiG. 32 15 a Kaplan-Meier Plot of ER+ breast cancer patients with esther high expression

A

or low expression of PIK3IPT (N=3326}

’

166711 FiIG. 33 13 a graph showing the expression levels of DHER n tumor samples collected at
the end of freatment, wherein the mice were treated either with a vehicle control, a combmnation of
compound 1 and palbocichib, compound 1 alone or palbociciib alone,

(60721 Fi{s 34 15 a graph showing the expression ievels of MybLZ m tumor samples coliected at
the end of treatment, wherein the mice were treated either with a vehicle control, a combination of

compound 1 and palbociclib, compound 1 alone or palbociclib alone.

it



WO 2022/103834 PCT/US2021/058775

({60731 Fi( 35 15 a graph showing the expression levels of BIRCS/Survivin in tumor samples
collected at the end of treatment, wherein the mice were freated either with a vehicle control, a
combination of compound 1 and palbociciib, compound 1 alone or palbociclib alone.

16674] FIG 36 15 a graph showing the expression levels of Ki-67 1n tumor samples collected at
the end of treatment, wherein the mice were treated etther with a vehicle control, a combination of
compound 1 and palbociclib, compound 1 alone or palbociclib alone.

({60751 Fi{s. 37 is a graph showing the expression ievels of CCNB1/Cyclin B1 in tumor samples
collected at the end of treatment, wherein the mice were treated either with a vehicle control, a
combination of compound 1 and palbociclib, compound 1 alone or palbociclib alone.

(60767 Fi(. 38 15 a graph showing the expression levels of SCUBEZ 1n tumor samples coliected
at the end of treatment, wherein the mice were {reated etther with a vehicle control, a combination
of compound | and palbocichib, compound 1 alone or palbociclib alone.

(30771 Fi(G 39 15 a graph showing the expression levels of RRM2 1n tumor sampies collected at
the end of treatment, wherein the mice were treated either with a vehicle control, a combination of
compound | and palbocichib, compound 1 alone or palbocichib alone.

60781 FIG. 40 15 a graph showing the expression levels of PCLAY mn tumor samples collected at
the end of treatment, wherein the mice were treated etther with a vehicle condrol, a combination of
compound 1 and palbociclib, compound 1 alone or palbociclib alone.

160791 FIG 41 15 a graph showing the expression levels of SLC7ASLATT 1 tumor samples
collected at the end of treatment, wheremn the mice were freated either with a vehicle confrol a
combination of compound 1 and palbociclib, compound 1 alone or patbociclib alone,

60861 Fl(. 42 18 3 graph showing the expression levels of SLO3AZ m tumor samples collected at
the end of treatment, wheramn the mice were treated either with a vehicle control, a combination of
compound ! and palbociclib, compound 1 alone or patbocichib alone.

16681] FIG 43 15 a graph showing the expression levels of EVL m tumor samples collected at the
end of treatment, wherein the mice were treated either with a vehicle control, a combination of
compound 1 and palbociclib, compound 1 alone or palbociclib alone.

({60821 Fi{s 44 1s a graph showing the expression levels of ANP32ZE 1in tumor samples collected
at the end of treatment, wherein the mice were treated etther with a vehicle conirol, a combination

of compound 1 and palbociclib, compound 1 alone or palbociclib alone.
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(60831 Fi{s 45 15 a graph showing the expression fevels of HZAZ1 in tumor samples coliected at
the end of treatment, wherein the mice were treated either with a vehicle control, a combination of
compound 1 and palbociclib, compound 1 alone or palbociclib alone.

16084] FIG. 46 15 a graph showing the expression levels of HZAX n tumor samples collected at
the end of treatment, wherein the mice were treated etther with a vehicle control, a combination of
compound 1 and palbociclib, compound 1 alone or palbociclib alone.

(60851 Fi(s. 47 18 a graph showing the MCF tumor volume 1n mice over the course of 14 davs of
treatment, wherein the mice were treated either with a vehicle control, a combination of
compound 1 and ribocichb, compound 1 alone or ribociclib alone

[6086] FiG. 48 15 a graph showing the MCF tumor volume in mice at day 14 of treatment, wherein
the mice were treated either with a vehicle control, a combination of compound 1 and ribociclib,
compound 1 alone or ribociclib alone.

130871 FI( 49 15 a graph showing the MCF tumor volume in mice over the course of 18 days of
treatment, wherein the mice were treated either with a vehicle control, a combination of
compound | and ribocichb, compound 1 alone or ribociclib alone.

[088] FI(G 50 158 a graph showing the MCF tumor volume in mice at day 18 of treatment, wherein
the muce were treated either with a vehicle condrol, a combination of compound 1 and ribociclib,

compound 1 alone or ribociclib alone,

DETAILED DESCRIPTION

(30897 The present disclosure provides, fmter alia, a method of treating cancer or preveniing
treatment resistance to cancer, comprising admimstering to a subject in need thereof at least one
therapeutically effective amount of at least one MetAPZ inhibitor of the present disciosure, or a
pharmaceuticaily acceptable salt thereot and at least one therapeutically effective amount of at
ieast one CDK4/6 inhibitor, or a pharmaceutically acceptabie salt thereof

60931 The present disclosure provides a combination therapy comprising at least one
therapeutically effective amount of at least one MetAPZ inhibitor of the present disciosure, or a
pharmaceutically acceptable salt thereot and at least one therapeutically effective amount of at

least one CDEK4/6 inhubitor, or a pharmaceutically acceptablie salt thereof
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(60911 The present disclosure provides a method of treating cancer in a subject i need thereof,
the method comprising administering to the subject in need thereof at least one therapeutically
effective amount of the preceding combination therapy.

160921 The present disclosure provides a method of preventing and/or mitigating treatment
resistance in a subject 1n need thereof, the method comprising administering to the subject in need
thereof at least one therapeutically ettective amount of the preceding combination therapy.

(30931 The present disclosure provides a pharmaceutical composition comprising at least one
therapeutically eftective amount of at least one MetAP2 inhibitor of the present disciosure, or a
pharmaceutically acceptable salt thereof and at least one therapeutically effective amount of at
least one CDK4/6 inhibitor, or a pharmaceutically acceptable salt thereof

13094} The present disclosure provides a method of freating cancer in a subject in need thereof,
the method comprising administering to the subject in need thereof at least one therapeutically
effective amount of the preceding pharmaceutical composition.

[6095] The present disclosure provides a method of preventing and/or mitigating treatment
resistance mn a subject in need thereof, the method comprising administering to the subject in need
thereof at least one therapeutically effective amount of the preceding pharmaceutical composition.
16096] The present disclosure provides a kit comprising at least one therapeutically effective
amount of at least one MetAPZ inhubttor of the present disclosure, or a pharmaceutically acceptable
salt thereot and at least one therapeutically ettective amount of at least one CI3K4/6 intubitor, or
a pharmaceutically acceptable salt thereot,

180971 The present disclosure provides a method of treating cancer 3 subject 1o need thereot, the
method comprising admnisiering to the subject in need thereot at least one therapeutically
etfective amount of the preceding kit

60081 The present disclosure provides a method of preventing and/or mitigating treatment
resistance i a subrect 1 need thereof, the method comprising admunistering to the subject at least
ong therapeutically elfective amount of the preceding kit

160991 The present disclosure provides a method of treating cancer a subject in need thereof, the
method comprising administering to the subject at least one therapeutically ettective amount of at
least one MetAPZ inhibitor of the present disclosure, or a pharmaceutically acceptable salt thereot,
and at ieast one therapeutically effective amount of at least one UDK4/6 mhibitor, or a

pharmaceufically acceptable salt thereot
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(60108 The present disclosure provides a method of preventing and/or mitigating treatment
resistance in a subject in need thereot, the method comprising administering to the subject at least
one therapeutically effective amount of at ieast one MetAP2 mhibitor of the present disciosure, or
a pharmaceutically acceptable salt thereot, and at least one therapeutically ettective amount of at
ieast one CDK4/6 inhubitor, or a pharmaceutically acceptabie salt thereof

(60101 ] The present disclosure provides a use of at least one MetAPZ mhibitor of the present
disclosure, or a pharmaceutically acceptabie salt thereot, 1n combination with at least one CDK4/6
inhibitor or a pharmaceutically acceptable salt thereot, in the manufacture of a medicament for the
treatment of a cancer

30102 The present disclosure provides a use of at least one MetAPZ mhibitor of the present
disclosure, or a pharmaceutically acceptabie salt thereot, in combination with at least one CDK4/6
inhibitor or a pharmaceutically acceptable salt thereot, in the manufacture of a medicament for the
prevention and/or the mifigation of freatment resistance in a subject in need thereot

[00103] The present disclosure provides a use of at least one CDK4/6 immhibtor, or a
pharmaceuticaily acceptable salt thereof, in combination with at least one MetAP2 inhubtior of the
present disclosure, or a pharmaceutically acceptable salt thereof, 1 the manufacture of a
medicament for the freatment of a cancer.

[00104] The present disclosure provides a use of at least one CDE4/6 mbubior, or a
pharmaceuticaily acceptable salt thereof, in combination with at least one MetAP2 inhubtior of the
present disclosure, or a pharmaceubically acceptable salt thereot, 1 the manufacture of a
medicament for the prevention and/or the mutigation of treatment resistance in 3 subject i need
thereot.

180105] The present disclosure provides a combination of at least one MetAP2Z mbhubitor of the
present disclosure, or a pharmaceutically acceptable salt thereof mm combinaiion with at least one
CDK 4/6 mhsbitor, or a pharmaceutically acceptable salt thereof, for use n the manufacture of a
medicament for the treatment of 3 cancer,

[80186] The present disclosure provides a combination of at least one MetAP2 mhibitor of the
present disciosure, or a pharmaceutically acceptable salt thereof 1n combmnation with at least one
CDK4/6 mhibitor, or a pharmaceutically acceptable salt thereof, for use 1n the manutacture of a
medicament {or the prevention and/or the mitigation of treatment resistance i a subject in need

thereof
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(3016071 In some aspects of the preceding methods and uses, the treatment resistance can be
resistance to treatment with a CBK4/6 imhibitor,

{30108] The present disclosure provides at least one MetAPZ ihibitor of the present disclosure, or
a pharmaceutically acceptable salt thereof, for use in combination with at least one CDK4/6
inhibitor or a pharmaceutically acceptable salt thereot, in treating a cancer,

[8010%] The present disclosure provides at least one MetAP2 mhibitor of the present disclosure, or
a pharmaceutically acceptable salt thereof, for use in combination with at least one {DK4/6
inhibitor or a pharmaceutically acceptable salt thereof, in preventing and/or mitigating treatment
resistance in a subject 1n need thereot.

[60118] The present disciosure provides at least one CDK4/6 mhibitor or a pharmaceutically
acceptable salt thereof, for use in combination with at least one MetAPZ mnhibitor of the present
disclosure, or a pharmaceutically acceptable salt thereof, 1n treating a cancer.

(30111 The present disclosure provides at least one DK 4/6 mhibitor or a pharmaceutically
acceptable salt thereof, for use in combination with at least one MetAP2 mnhibitor of the present
disclosure, or a pharmaceutically acceptable salt thereotf, 10 preventing and/or mitigating treatment
resistance in a subject in need thereot,

160112] The present disclosure provides a combmation of at least one MetAPZ mdubitor of the
present disclosure, or a pharmaceutically acceptable salt thereof, and at least one CDK4/6 inhibitor
or a pharmaceutically acceptable salt thereot, for use m treating a cancer

(601131 The present disclosure provides a combmnation of at least one MetAPZ mhbitor of the
present disclosure, or a pharmaceutically acceptable salt thereot, and at least one UK 4/6 mhubiior
or a pharmaceuiically acceptable salt thereof, for use in preventing and/or mitigating treatment
resisiance m a subject 1 need thereof.

[60114] The present disclosure provides a combination comprising at least one MetAP2 mhbitor
of the present disclosure, or a pharmaceutically acceptable salt thereof, and at least one CDBK4/6
inbitor or a pharmaceutically acceptable salt thereot, for use mn treating a cancer. The present
disclosure provides a combination comprising at least one MetAPZ inhibitor of the present
disclosure, or a pharmaceutically acceptable sait thereot, for use in treating a cancer, wherein the
combination comprises at least one CDK4/6 mhibitor, or a pharmaceutically acceptable salt
thereot. The present disclosure provides a combination comprising at least one DK 4/6 inhibitor,

or a pharmaceutically acceptable salt thereot, tor use in treating a cancer, wherein the combination
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comprises at least one MetAP2 mnhibitor of the present disclosure, or a pharmaceutically acceptable
salt thereof. In some aspects, the at least one at least ong MetAPZ imhibitor of the present
disclosure, or a pharmaceutically acceptable salt thereot, and that least at least one CDK4/6
inhibitor, or a pharmaceutically acceptable salt thereof can be adnunistered concurrently,
separately or sequentially. In some aspects, the at least one at least one MetAP2 inhibitor of the
present disciosure, or a pharmaceutically acceptable salt thereof, and that least at least one CRK4/6
infibitor, or a pharmaceutically acceptable salt thereot can be admunistered concurrently or n
temporal proximity.

1301 15]In some aspects of the preceding methods and uses, treatment resistance can be treatment
resistance to at least one CDE4/6 mhibitor

130116]In some aspects, a MetAPZ mnhibitor, or pharmaceutically acceptable salt thereot, and a
CDK4/6 inhubitor, or pharmaceutically acceptable salt thereot, can be adnunustered by the same
administration route. In some aspects, the MetAP2 inhibitor, or pharmaceutically acceptable salt
thereof, and the CIDK4/6 mhibitor, or pharmaceutically acceptable salt thereot, can be admunistered
by a different adnumstration route,

801171 In some aspects, the MetAPZ mhibitor, or pharmaceutically acceptable salt thereot, and the
CDE4/6 mhibitor, or pharmaceutically acceptable salf thereot, can be adminustered concurrently.

801181 In some aspects, the MetAPZ mhibitor, or pharmaceutically acceptable salt thereot, and the
CDE4/6 mmhibitor, or pharmaceutically acceptable salt thereot, can be admumstered 1o temporal
proximity.

1661198] As used berem, the term “temporal proxumity” refers to that admimnsstration of one
therapeutic agent {e.g., a MetAPZ mhubitor compound disclosed heremn} occurs within a fime
period before or alter the admumistration of another therapeutic agent (e g. palbociciib}, such that
the therapeutic effect of the one therapeutic agent overlaps with the therapeutic effect of the other
therapeutic agent. In some embodiments, the therapeutic effect of the one therapeutic agent
completely overlaps with the therapeutic effect of the other therapeutic agent. In some
embodiments, “temporal proximity” means that admunistration of one therapeutic agent occurs
within a time period before or atter the administration of another therapeutic agent, such that there
15 a synergistic ettect between the one therapeutic agent and the other therapeutic agent.
“Temporal proximity” may vary according to various tactors, mcluding but not limited to, the age,

cender, weight, genetic background, medical condition, disease history, and treatment history of
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the subyect to which the therapeutic agents are to be administered; the disease or condiion to be
treated or ameliorated; the therapeutic outcome to be achieved; the dosage, dosing frequency, and
dosing duration of the therapeutic agents; the pharmacokinetics and pharmacodynamics of the
therapeutic agents; and the route(s) through which the therapeutic agents are administered. In
some embodiments, “temporal proxamity means within 15 minutes, within 30 minutes, within an
hour, within two hours, within tour hours, within six hours, within eight hours, within 12 hours,
within 18 hours, within 24 hours, within 30 hours, within 2 days, within 3 davs, within 4 days,
within 3 days, within 6 days, within a week, within 2 weeks, within 3 weeks, within 4 weeks, with
6 weeks, or within & weeks. In some embodiments, multipie administration of one therapeutic
agent can occur in temporal proxutity to a single adminstration of another therapeutic agent. In
some embodunents, temporal proximity may change during a treatment cycle or within a dosing
regimen.

1301 28] In some aspects, the administration of a combination of at least one MetAP2Z inhubitor, or
pharmaceutically acceptable salt thereof, and at least one CDK4/6 inhibitor, or pharmaceutically
acceptable salt thereot, can result in the decrease in the expression level of at least one protein in
at least one tumor i the subject. In some aspects, the at least one protein can comprise Rb protemn,
CDEZ2 protemn, CDE4 proten, oyclin El protemn, cychin B2 protein, Akt protein, Phospho-Akt,
ERa-62, ERo-33 or any combination thereot. In some aspects, the decrease in the expression level
of the at least one protemn can be a decrease ot at least about 5%, or at least about 109%, or at least
about 15%, or at least about 20%., or at least about 25%, or at least about 30%, or at least about
35%, or at least about 40%, or at least about 45%, or at least about 30%, or at least about 53%, or
at ieast about 60%., or at teast about 65%. or at teast about 70%. or at least about 75%. or at least
about 80%, or at least about 85%, or at least about 90%, or at least about 95%, or at least about
99%.

160121} In some aspects, the admunistration of a combimation of at least one MetAPZ mmhubitor, or
pharmaceutically acceptable salt thereof, and at least one CRK4/6 mhubitor, or pharmaceutically
acceptable salt thereoif, can result 1 the decrease in the expression level of at least one gene
encoding at least one protein in at least one tumor 1n the subject. In some aspects, the at least one
protein can comprise Rb protemn, CDK2 protein, CDK4 protemn, cyclin E1 protein, cyclin B2
protein, Akt protemn, Phospho-Akt, ERg-62, ERa-55, PHGDH or any combination thereot. In some

aspects, the decrease in the expression level of the at least one gene encoding the at least one
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protein can be a decrease of at least about 5%, or at least about 10%, or at least about 15%, or at
least about 20%, or at least about 25%, or at least about 30%, or at least about 35%. or at least
about 40%. or at teast about 45%, or at least about 50%. or at least about 35%, or at least about
60%, or at least about 65%, or at least about 70%, or at least about 75%, or at least about 0%, or
at least about 5%, or at least about 90%, or at least about 95%. or at least about 99%.

(60122} In some aspects, the administration of a combnation of at least one MetAPZ mhibitor, or
pharmaceuiically acceptable salt thereof, and at least one UK 4/6 mhibitor, or pharmaceuticaily
acceptable salt thereof, can result in the decrease in the expression level of at least one gene in at
least one tumor m the subject. In some aspects, the at ieast one gene can comprise MTHFDIL,
TYMS, ALDHILT, MTHFEFDI1, MTHFD2, GART, SHMT1, DHFR, MTR, SHMTZ and MTEFMT
or any combination thereof. In some aspects, the at ieast one gene can comprise PHGDH, PSPH,
TYMS, MTHFDIL, MTHEFDI, MTHEDZ, SHMTI, SHMTZ, Grebl, DHFR, MyblZ,
BIRCS/Suvivin, Ki-67, CCNB1/Cychin Bl, RRM2, PCLAF, SLC7AS/LATI, SLC3AZ, ANP32E,
HZAZ1, H2ZAX or any combination thereot. In some aspects, the decrease in the expression level
of the at least one gene can be g decrease of at least about S%, or at least about 10%, or at least
about 15%, or at least about 20%, or at least about 25%, or at least about 30%, or at least about
35%, ot at least about 40%, or at least about 45%, or at {east about 50%, or at least about 553%, or
at feast about 60%, or at teast about 65%, or at teast about 70%, or at least about 75%., or at least
about 80%, or at least about 83%, or at least about 909, or at least about 95%, or at east about
39%.

1601 23] In some aspects, the decrease i the expression level of the at least one profewn, the at least
one gene encoding the at least one protemn, or the at least one gene, upon admmnistration of the
combination at least one MetAP2Z mnhibitor, or pharmaceutically acceptable salt thereof, and at
least one CDK4/6 mnhbitor, or pharmaceutically acceptable salt thereof, can be a greater decrease
i expression level as compared to the decrease m expression ievel caused by admmnsstration of
the at least one MetAPZ mnlubitor alone and/or the admnistration of the at least one CIDK4/6
inhibitor alone. In some aspects, the decrease i expression level can be at least about 25%, or at
ieast about 50%, or at least about 75%, or at least about 100%, or at least about 125%, or at least
about 150%, or at least about 173%, or at least about 200% greater upon admimstration of the
combination of the combination at least one MetAP2 mhibttor, or pharmaceutically acceptable salt

thereof, and at least one CRMK4/6 mhabitor as compared to the decrease in expression level caused
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by admimnistration of the at least one MetAP2 mhibitor alone and/or the admunistration of the at
least one CDK4/6 inhibitor alone.

(301241 In some aspects, the admnistration of a combination of at least one MetAP2 inhibitor, or
pharmaceutically acceptable salt thereot, and at least one CDK4/6 mhibitor, or pharmaceutically
acceptable salt thereof, can result in a reduction in the increase in the expression level of at least
one protemn in at least one tumor in the subject caused by the admimstration of the at least one
MetAPZ inhibitor alone and/or the at least one CDK4/0 inhibitor alone. In some aspects, the at
least one protein can comprise Kb protein, p2l protein, CDKZ protein, CDEK4 protein, cvelin E1
protein, cyclin B2 protein, LT3B protein, estrogen receptor, Akt protein, or any combination
thereof. In some aspects, the reduction can be a reduction of at least about 3%, or at least about
10%, or at least about 15%, or at least about 20%, or at least about 25%, or at least about 30%, or
at ieast about 35%, or at least about 40%. or at least about 45%., or at least about 50%. or at least
about 35%. or at least about 60%, or at least about 65%. or at least about 70%, or at least about
75%, or at least about 80%, or at least about 85%, or at least about 90%, or at least about 93%, or
at least about 99%.

(301 25] In some aspects, the admmistration of a combination of at least one MetAPZ inhibitor, or
pharmaceutically acceptable salt thereot, and at least one CDK4/6 mhubitor, or pharmaceutically
acceptable salt thereot, can result an ncrease mn expression of at least one proten that 1s smaller
as compared to the mcrease i expression level caused by admunustration of the at least one MetAP2Z
inhibitor alope and/or the admumistration of the at least one CDBEK4/6 mmbhubitor alone. In some
aspects, the at least one protemn can be p2l, LO3B or Uyvchin D1 In some aspects, the mcrease
expression upon admunistration of the combination of at least one MetAP2 wnhibitor, ot
pharmaceutically acceptable salt thereot, and at least one CDK4/6 mhibitor, or pharmaceuticaily
acceptable salt thereot 1s at least about 10%, or at least about 23%, or at least about 50%, or at
least about 75%, or at least about 100%, or at teast about 125%, or at least about 150%, or at least
about 173%, or at least about 200% less than the increase m expression upon admunistration of the
at least one MetAPZ mhibitor alone and/or the administration of the at least one {’IDK4/6 inhibitor
aione.

(80126} In some aspects, the administration of a combination of at {east one MetAPZ mhibitor, or
pnarmaceutically acceptable salt thereof, and at least one UK 4/6 mhibitor, or pharmaceuticaily

acceptable salt thereof, can atienuate the mcrease in expression of at least one protein as compared
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to the increase m expression level caused by adnunistration of the at least one MetAP2 inhibitor
alone and/or the administration of the at least one CDK4/6 mhibitor alone. In some aspects the at
ieast one protem can be p2l, Akt protein, or Cyelin D1 In some aspects, the attenuation can be an
attenuation of at least about 10%., or at least about 25%. or at least about 50Y%. or at least about
75%, or at least about 100%.

(60127} In some aspects, the administration of a combnation of at least one MetAPZ mhibitor, or
pharmaceuiically acceptable salt thereof, and at least one UK 4/6 mhibitor, or pharmaceuticaily
acceptable salt thereof, can result an increase in expression of at least one pmtein that i1s no more
than about 10%, or about 20%, or about 30%, or about 40%, or about 50%, or about 60%, or about
70%, or about 80%, or about 90%, or about 100%

130128 In some aspects, the administration of a combination of at least one MetAP2Z inhubitor, or
pharmaceutically acceptable salt thereof, and at least one CDK4/6 inhibitor, or pharmaceutically
acceptable salt thereot, can resuit in the increased amount of neutrophils tn a subject as compared
to the amount of neutrophuis in a subject that has been adnunistered the at least one MetAP?2
inbhubitor alone and/or the at least one CDK4/6 mbubitor alone. In some aspects, the amount of
neutrophus 1 a subject upon admuustration of the combination of at least one MetAP2 inlubitor,
or pharmaceutically acceptable salt thereot, and at least one CIK4/6 mhibitor, or pharmaceutically
acceptable salt thereof 15 at least about 3%, or at least about 10%, or at least about 15%, or at least
about 20%., or at least about 23%. or at least about 309, or at least about 35%, or at east about
4%, or at least about 45%, or at least about 50%, or at least about 535%, or at least about 60%, or
at least about 03%, or at least about 70%, or at least about 75%, or at least about 80%, or at least
about 85%, or at least about 90%, or at least about 95%, or at least about 100%, or at least about
125% or at least about 1530%., or at least about 175%, or at least about 200%, or at teast about

225%, or at least about 250%, or at least about 275%, or at least about 360%, or at least about

7
D

A

325%. or at least about 350%, or at least about %, or at least about 400%, or at least about
425%, or at least about 450% greater as compared to the amount of neutrophils tn a subject that
has been administered the at least one MetAP2 inhibitor alone and/or the administration of the at
ieast one CDK4/6 inhibitor alone.

(60128} In some aspects, the administration of a combination of at {east one MetAPZ mhibitor, or

pharmaceutically acceptable salt thereof, and at least one CBK4/6 inhibitor, or pharmaceuticaily

acceptable salt thereof, can result in the increase in the expression level of at least one gene. In
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some aspects, the at least one gene can comprise PIK3IP], SCUBEZ, EVL. In some aspects, the
increase in the expression level of the at least one protein can be an mcrease of at least about 5%,
or at least about 10%, or at least about 15%, or at least about 20%, or at least about 25%, or at least
about 30%, or at least about 35%, or at least about 40%, or at least about 45%, or at least about
50%6, or at least about 55%, or at least about 60%, or at least about 65%, or at least about 70%, or
at ieast about 75%, or at least about 80%. or at least about 85%, or at least about 90%, or at least
about 95%, or at least about 99%,

[60136] MetAP? inhubitors

130131] Any of the MetAP2 mnhibitors described herein can be used in the kits, pharmaceutical
compositions, uses and methods described herein.

[{30132]In some aspects, a MetAPZ inhubitor can be a compound of Formula {I), or a
pharmaceutically acceptable salt, analog, derivative, salt or ester thereof, wherein Formula 1 s

represented by:
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s "% Formula (1),

wherein, mdependently for each occurrence, s 18 H or CU-Cs alkyvl; Rs s H or C-Us alkyl; Rs s
(Co-Co hydroxvalkyl, 2 15 ~-NH-AA1-AA2-AA-AAAAS-AAAC(ORL or -NH-AA-AA-AA3-
AA-AAS-AACO-X-Y-C{O-W, AAy 15 givome, alanine, or HoN{CH2ImCORH, wherein m
1s 2, 3,4 or 5; AAz 1s a bond, or alanine, cysteing, aspartic acid, slutamic acid, phenvialanine,
eivcine, histidine, 1soleucine, lyvsing, leucine, methionine, asparaging, proline, glutamine,
arginine, serine, threonine, valine, tryptophan, or tyrosine; AAz 1s a bond, or alanine, cysteine,
aspartic actd, glutamic actd, phenvialanine, slvcine, histidine, 1soleucine, {vsine, leucine,
methionine, asparagine, proline, giutamine, arginine, serine, threonine, valine, tryptophan, or
tyrosine; AAs 1s a bond, or alanine, cystemne, aspartic acid, glutamac acid, phenylalanine, glycine,
histidine, i1soleucine, lysine, leucine, methionine, asparagine, proline, glutamine, arginine, serine,
threonine, valine, tryptophan, or tyrosine; AAs is a bond, or glycine, valine, tyrosine, tryptophan,
phenylalamine, methionine, leucine, 1soleucine, or asparagine; AAe¢ 1s a bond, or alanine,

asparagine, cirulline, glutamimne, glyaine, leycine, methionine, phenvialamne, serine, threonine,
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tryptophan, tyrosine, valine, or HoN{CH Yy mUO:H, wheremn m 15 2, 3, 4 or 3; L 15 ~0OH, -O-
succinimide, ~O-sulfosuccinimide, alkoxy, aryloxy, acvloxy, arovioxy, alkoxycarbonvioxy,
aryioxvcarbonyloxy, -NH, -NH{U»-Cs hydroxvalkyi}, halide or perfluoroaikyloxy; Q 1s NR, O,
or §; X 18 M-{{TC{R)2}p-M-J-M-(C{(K}}p-M-V; M 15 a bond, or {0}, §1sa bond, or {{TH2),Q),
Cs=Ca oycloalkyl, arvi, heteroaryl, NR, (O, or 8; Y 1s NK, O, or §; R s H or alkyvl;, Vis a bond or

O
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=8 - R” s alkvl, aryl, aralkyl, or a bond: or R” taken together with Y forms a
heterocyclic ring; RV is amido or a bond; R** is H or alkvl; W 15 a MetAP?2 inhibitor motety or
alkyl; x 15 in the range of 1 to about 450; v 15 1n the range of 1 to about 30; n1s in the range of |
toabout 100; p1s 010 20; gis2or3;andris 1. 2, 3.4, 5, or 6. Insomeaspects, nis in the range
of about 1 to about 90; about 1 to about 80; about 1 to about 70; about 1 to about 60; about 1 to
about 55; or about 1 to about 50
1601331 1o some embodiments, R4 138 Ci~-Cs alkyl In some embodiments, Ra 15 methyl. In some
embodiments, Rs 15 (i-CUs alkvl. In some emboduments, Rs 15 methvi. In some embodiments, Re
15 2-hydroxyethyl, Z-hvdroxypropyl or 3-hvdroxypropyl.  In some embodiments, Rs 1s 2-
hydroxypropyl.

160134 In some embodiments, the compound has a molecular weight of greater than about 100
kida. In some embodiments, the compound has a molecular weight of tess than about 100 kDa. In
some embodunents, the molecular weight 1s less than about 95 kDa. In some embodiments, the
molecidar weight 1s less than about 20 kDa. In some embodiments, the molecular weight 1s less
than about 80 kIDa. In some embodiments, the molecular weight 1s less than about 70 kB3a. In
some embodiments, the molecular weight 15 less than about 63 kda. In some emnbodiments, the
molecular weight 1s less than about 60 kida. In some embodunents, the molecular weight 13 less
than about 45 kXa. In some embodunents, the molecular weight 15 less than about 35 kDa.

1661351 1o some embodiments, the ratio of x 1o v 15 10 the range of about 100:1 to about 111 In
some embodiments, the ratio of x to vy 1s in the range of about 30:1 to about 3:1. In some
embodiments, the ratio of x to v 15 in the range of about 19:2 to about 7.2, In some embodiments,
the ratio of X to v 15 1 the range of about ©:1 (o about 4:1. In some embodiments, the ratio of x to
v 1s about 11:1. In some embodiments, the ratio of x to y 15 about 9:1. In some embodiments, the

ratio of % to v 15 about 4:1. In some embodiments, the ratio of x to v 15 about 12:1. For example,
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in some embodiments, the ratio of Xy 15 about 3:1; the ratio of Xy 15 about 4.1, the ratio of x1v 15
about 3:1; the ratio of x:y 15 about 6:1; the ratio of x:v 15 about 7:1; the ratioc of x'y 1s about 8:1;
the ratio of x:y 1s about 9:1; the ratio of x:v 15 about 10:1; the ratio of Xy 18 about 11:1; the ratio
of x.v 1s about 12:1; the ratio of x:y 1s about 13:1; the ratio of x:v 15 about 14:1; the ratio of Xy 18
about 13:1; the ratio of x:v 15 about 16:1; the ratio of xuy 1s about 17:1; the ratio of x'v 15 about
1€:1; the ratio ot 2y 1s about 19:1; the ratio of X0y 18 about 2. 1; the ratio of x v 18 about 21:1; the
ratio of x:y 1s about 22:1; the ratio of x:y 1s about 23:1; the ratio of x:y 1s about 24:1; the ratio of
x:y 15 about 25:1; the ratio of Xy 1s about 26:1; the ratio of x:v 15 about 27:1; the ratio of XV 1s
about 28:1; the ratio of x;v is about 29:1; or the ratic of x:v 15 about 30: 1.

[00136]in some embodiments, Z 15 —NH-AAi-AA»-AAG-AAAAS-AAC{OML.  In some
embodiments, L is methoxy, ethoxy, pentatluorophenvioxy, phenvloxy, acetoxy, thuoride,
chioride, methoxycarbonvioxy; ethoxycarbonvioxy, phenvioxycarbonyloxy, 4-nitrophenyioxy,
trifluoromethoxy, pentafiuoroethoxy, or triflyoroethoxy. In some embodiments, L is 4-
nitrophenyloxy.
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