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ABSTRACT 

This disclosure features compounds that are useful as pro 
drugs of epoxy ketone protease inhibitors. 
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PRODRUGS OF PEPTIDE EPOXY KETONE 
PROTEASE INHIBITORS 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

0001. This application claims the benefit of U.S. Provi 
sional Application 61/669,509, filed on Jul. 9, 2012 and U.S. 
Provisional Application 61/790,106, filed on Mar. 15, 2013, 
each of which is incorporated herein by reference in its 
entirety. 

TECHNICAL FIELD 

0002 This disclosure features compounds that are useful 
as pro-drugs of epoxy ketone protease inhibitors. 

BACKGROUND 

0003. The proteasome has been validated as a therapeutic 
target, as demonstrated by the FDA approval of bortezomib, 
a boronic acid proteasome inhibitor, for the treatment of 
various cancer indications, including multiple myeloma. 
However, other more highly proteasome-specific inhibitors 
that could have fewer toxic side effects have recently been 
described. These compounds include peptide epoxy ketones 
such as epoxomicin, described in U.S. Pat. No. 6,831,099, the 
contents of which are hereby incorporated by reference, and 
those described in U.S. Pat. Nos. 7,687,456; 7,737,112: 
7,232,818; 7,417,042: 8,080,576; 8,088,741; and 8,357,683, 
the contents of each is hereby incorporated by reference in its 
entirety. 

SUMMARY 

0004. This disclosure features compounds that are useful 
as pro-drugs of epoxy ketone protease inhibitors (e.g., such as 
those described in U.S. Pat. Nos. 7,687,456; 7,737,112: 
7,232,818; 7,417,042: 8,080,576; 8,088,741; and 8,357,683). 
In Some embodiments, the compounds described herein 
include one or more moieties that (i) can confer enhanced 
solubility, permeability, pharmacokinetics and/or pharmaco 
dynamics properties to the compounds when compared with 
the corresponding epoxy ketone protease inhibitors that do 
not contain Such moieties; and (ii) can be removed in vivo 
upon administration to a subject. 
0005. In some embodiments, the compounds described 
herein themselves exhibit lower therapeutic activity when 
compared with said corresponding epoxy ketone protease 
inhibitors. 
0006. In some embodiments, the compounds described 
herein themselves exhibit lower therapeutic activity when 
compared with said corresponding epoxy ketone protease 
inhibitors and exhibit enhanced solubility, permeability, 
pharmacokinetics and/or pharmacodynamics properties in 
Vivo when compared with said corresponding epoxy ketone 
protease inhibitors. 
0007. In some embodiments, the epoxy moiety of the 
epoxy ketone protease inhibitors is replaced with an activated 
diol. In some embodiments, the activated diol contains a PEG 
moiety. In some embodiments, the epoxy moiety of the epoxy 
ketone protease inhibitors is replaced with an activated halo 
hydrin (e.g., iodohydrin). In some embodiments, the ketone 
moiety of the epoxy ketone protease inhibitors is replaced 
with a masked ketone moiety, e.g., acylhydrazones, oXimes, 
oxazolidine, or thiazolidine. In some embodiments, the 
masked ketone moiety contains a PEG moiety. In some 
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embodiments, the backbone amide of the epoxy ketone pro 
tease inhibitors is replaced with N-acyloxymethyl, N-acy 
loxymethylcarbamate or Sulfonamide. In some embodi 
ments, the N-acyloxymethyl, N-acyloxymethylcarbamate, or 
sulfonamide moiety contains PEG. In some embodiments, 
the N-terminal 'cap' of the epoxy ketone protease inhibitors 
(e.g., the morpholino and 2-methylthiazole cap) is converted 
to a quaternary salts (e.g., by the addition of a N-acyloxym 
ethyl group). In some embodiments, the quaternary salt con 
tains a PEG moiety. In some embodiments, the prodrugs are 
cleavable by pH change and/or enzymes Such as, but not 
limited to, esterases, cytochrome P450, phosphodiesterase, 
phosphoamidase, phosphatase, and DT-diaphorase, or any 
combination thereof. In some embodiments, the PEG is a 
linear PEG. In some embodiments, the PEG is a bifunctional 
PEG, that can conjugate 1-2 compounds per PEG. In some 
embodiments, the PEG is a four-arm PEG that can conjugate 
1-4 compounds per PEG. In some embodiments, the PEG is 
an eight-arm PEG with a hexaglycerin core, that can conju 
gate 1-8 compounds per PEG. In some embodiments, the 
PEG is an eight-arm PEG with a tripentaerythritol core, that 
can conjugate 1-8 compounds per PEG. In some embodi 
ments, the PEG is a branched two-arm PEG. In some embodi 
ments, the PEG is a branched four-arm PEG. In addition, the 
compounds can further include solubilizers, permeability 
enhancers, masking agents, macromolecular carriers, target 
ing moieties, and biologics to improve half-life and disease 
specificity that are attached directly to the compound or indi 
rectly attached via a spacer moiety. 
0008 While not wishing to be bound by theory, it is 
believed that having the protease inhibitory activity tempo 
rarily masked until the compounds described herein have 
reached and released the active into system circulation can 
reduce side effects associated with routes of administration. 
This can also facilitate subcutaneous administration and 
extend half-life, e.g., to beyond four hours. In some embodi 
ments, the human plasma half-life of the prodrug is longer 
than 0.5 hr. In some embodiments, the human plasma half-life 
of the prodrug is between 0.5 and 5 hr. In some embodiments, 
the human plasma half-life of the prodrug is longer than 5 hr. 
In some embodiments, the human plasma half-life of the 
prodrug is between 5 and 100 hr. In some embodiments, the 
human plasma half-life of the prodrug is longer than 100 hr. In 
Some embodiments, the human plasma half-life of the pro 
drug is between 100 and 836 hr. In some embodiments, the 
human plasma half-life of the prodrug is between 200 and 300 
hr. In some embodiments, the human plasma half-life of the 
prodrug is about 267 hr. In some embodiments, the human 
plasma half-life of the prodrug is up to 836 hr. In some 
embodiments, this will improve both dosing and patient con 
Venience and compliance. 
0009 
tured: 

In one aspect, compounds of formula (I) are fea 
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or a pharmaceutically acceptable salt thereof, in which: 
R" is defined according to (A) or (B) below: 
(A) R' has formula (II): 

(II) 
RN4 

Het-M X 
O RS4 

wherein Het is heterocyclyl that includes from 5-6 ring atoms, 
wherein at least one ring atom is a nitrogen atom selected 
from N(H)—, N(M)-, or - N(C-C alkyl)-, wherein 
said ring nitrogen atom is further optionally Substituted with 
a group R', thereby forming a quaternary nitrogenatom and 
wherein the positive charge associated with the quaternary 
nitrogen atom is balanced by a pharmaceutically acceptable 
anion; and M is C-C alkyl; or 
(B) R' is heteroaryl that includes from 5-6 ring atoms, 
wherein at least one ring atom is a nitrogen atom selected 
from =N- and —N(C-C alkyl)-, wherein said ring nitro 
gen atom is further optionally substituted with a group R', 
thereby forming a quaternary nitrogen atom and wherein the 
positive charge associated with the quaternary nitrogenatom 
is balanced by a pharmaceutically acceptable anion; 
R° and R, together with the carbon atoms to which each is 
attached, form an epoxide ring; or 
R’ is R', and R is hydroxyl or activated hydroxyl: 

O 

20 R. 2 
PEG R 
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R" and R, together with the carbon atom to which both are 
attached, form a carbonyl group; or 
R" and R, together with the carbon atom to which both are 
attached, form R', 
R. R. R. and Rare each independently selected from 
Coalkyl, Chydroxyalkyl, CigalkoxyCoalkyl, Co-oaryl, 
and C7 aralkyl, each of which is optionally substituted with 
a group selected from amide, amine, carboxylic acid or a 
pharmaceutically acceptable salt thereof, carboxyl ester, 
thiol, and thioether; 
RY', RY, R, and RY" are each independently selected from 
H and R' 
R'' is a moiety that is removable at a pH>7 or in the presence 
of an esterase: 
R" is a leaving group; 
R" is a masked carbonyl group that is removable at a pH-6.5 
or in the presence of an enzyme selected from esterase, ami 
dase, phosphodiesterase or phosphoamidase and CYP P450, 
or any combination thereof; 
each R'' is, independently, a moiety that is removable at a 
pH>7 or in the presence of an esterase: 
provided that at least one group selected from R'', R', R', 
and R'' is present. 
0010. In another aspect, compounds having the formula 
(SM)-PEG, or a pharmaceutically acceptable salt thereof, 
are featured, in which each SM is an independently selected 
compound of formula (I) as defined in above and anywhere 
herein and is attached to PEG (e.g. covalently attached to 
PEG); and m is 2-10. Examples of such compounds are pro 
vided below: 
(0011. Formula (III), Formula 1 B': 

(III) 

(0012 Formula (IV), Formula 1D: 

(IV) 

O RS3 R O RSI R2 O 

1,1-, -e- N; ) is: y R R5 CH3 R22-R20--PEG 
iii. 

0013 Formula (V) (where Q=SO, Formula 1 F: Q=R'O 
(P=O), Formula 1G): 

(V) 

- So PEG 
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0014 Formula (VI), Formula 1H: 

(VI) 

PEG 
2 

O RS3 RN2 O RSI R 

l N R3 
R XYCH, 

RN3 O RS2 N1 R R5 

0015 Formula (VII), Formula 11: 

2 R 
O RS3 RN2 O RSI 

ls N R3 
R1 CH3 

N3 S2 N N 7 
R O R R NA-R 

iii. 

Formula (VIII) 

O 
RN4 O 

R20 N21 
PEG R 'N H. N 

N-1 

in which each of the attendant variables in each of said for 
mula can be independently as defined anywhere herein. 
0016. In one aspect, a therapeutic agent is featured, which 

is prepared by a process that includes reacting a compound as 
described anywhere herein under conditions sufficient to 
remove any one or more of R'', R', R', and R' 
0017. In one aspect, a pharmaceutical composition is fea 
tured, which includes a compound as described anywhere 
herein and a pharmaceutically acceptable carrier. 
0018. In one aspect, methods are featured for treating a 
disease or condition selected from the group consisting of 
cancer, autoimmune disease, graft or transplant-related con 
dition, neurodegenerative disease, fibrotic-associated condi 
tion, ischemic-related conditions, infection (viral, parasitic or 
prokaryotic) and diseases associated with bone loss, the 
method includes administering to a patient a therapeutically 
effective amount of a compound as described anywhere 
herein. 
0019. In one aspect, methods for treating cancer (e.g., 
multiple myeloma, e.g., multiple myeloma that is relapsed 
and/or refractory) in a patient are featured, which include 
administering to a patient a therapeutically effective amount 
of a compound as described anywhere herein. 
0020. Unless otherwise defined, all technical and scien 

tific terms used herein have the same meaning as commonly 
understood by one of ordinary skill in the art to which this 
disclosure belongs. Methods and materials are described 
herein for use in the present disclosure; other, suitable meth 
ods and materials known in the art can also be used. The 
materials, methods, and examples are illustrative only and not 
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intended to be limiting. All publications, patent applications, 
patents, sequences, database entries, and other references 
mentioned herein are incorporated by reference in their 
entirety. In case of conflict, the present specification, includ 
ing definitions, will control. 
0021. Other features and advantages of the disclosure will 
be apparent from the following detailed description and from 
the claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0022 FIG. 1 is a scheme showing cleavage of an embodi 
ment of an epoxy ketone protease inhibitor by peptidases and 
epoxide hydrolase to inactive metabolites. 

(VII) 

PEG and 

(VIII) 

N2 O 
R2 

R RSI 

N R3 
N CH 
N 4 5 RNI R' R in, RN3 O RS2 

0023 FIG. 2 is a scheme showing embodiments of modi 
fications of peptide epoxy ketone protease inhibitors. 
0024 FIG. 3 is a line graph showing that more intensive 
dosing of epoxy ketone protease inhibitors can yield greater 
efficacy in both solid and hematologic tumor models. 
0025 FIG. 4 is a scheme showing cyclization rates of 
embodiments of epoxy ketone protease inhibitor prodrugs in 
pH 7.4 buffer. 
0026 FIG. 5 is a line graph showing rates of re-formation 
of an active epoxy ketone protease inhibitor from embodi 
ments of epoxy ketone protease inhibitor prodrugs in human 
plasma, where the re-formation rate is adjustable by tuning a 
linker group's electron density. 
0027 FIG. 6 is a line graph showing proteolytic cleavage 
assessed via non-cleavable conjugates (liver homogenate), 
where the remaining active epoxy ketone protease inhibitor is 
estimated from metabolite loss. A 2 kDa conjugate had a 
proteolytic t of <1 hr., while a 20 kDa-4Arm conjugate had 
a proteolytic t of greater than 6 hrs. 
(0028 FIG. 7 is a graph showing the effect of PEG size on 
renal clearance. 
0029 FIG. 8 is a line graph showing the plasma levels of 
embodiments of epoxy ketone protease inhibitor and inhibi 
tor PEG-conjugates. High plasma concentrations were 
observed for PEG conjugates with significantly extended half 
life for PEG conjugate compound 41. 
0030 FIG. 9 is a bar graph showing in vivo mouse PD 
results for embodiments of epoxy ketone protease inhibitor 
PEG-conjugates. 
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0031 FIG. 10 is a scheme showing that proteolytic cleav 
age is reduced by increasing PEG size and/or branching and 
that cleavage of the epoxide moiety was observed for ali 
phatic sulfonate linkers in embodiments of epoxy ketone 
protease inhibitor PEG-conjugates. 
0032 FIG. 11 is a scheme showing embodiments of epoxy 
ketone proteasome inhibitor prodrug undergoing pH driven 
reconversion to the active inhibitor. 
0033 FIG. 12 is a scheme showing embodiments of epoxy 
ketone proteasome inhibitor prodrug being released by 
hydroxide-driven reconversion to the active inhibitor. 
0034 FIG. 13 is a scheme showing an embodiment of an 
epoxy ketone proteasome inhibitor prodrug containing a Sul 
fonate-linking group that is conjugated to a PEG, which is 
then released. 
0035 FIG. 14 is a scheme showing an embodiment of an 
epoxy ketone proteasome inhibitor prodrug conjugated to a 
Sulfonate-linking group containing a PEG moiety by way of 
the PEG-containing sulfonyl chloride. 
0036 FIG. 15 is a scheme showing the conjugation of a 
PEG of molecular weight between 1-40 kDa onto a sulfonate 
containing epoxy ketone proteasome inhibitor prodrug. 
0037 FIG. 16 is a scheme showing the general synthesis 
of an alkyl Sulfonate-containing epoxy ketone proteasome 
inhibitor prodrug. 
0038 FIG. 17 is a scheme showing the general synthesis 
of a phenoxysulfonate-containing epoxy ketone proteasome 
inhibitor prodrug. 
0039 FIG. 18 is a scheme showing the general synthesis 
of an aryl Sulfonate-containing epoxy ketone proteasome 
inhibitor prodrug. 
0040 FIG. 19 is a scheme showing an embodiment of 
epoxy ketone proteasome inhibitor prodrug containing a 
masked ketone, which undergoes pH driven reconversion to 
the active inhibitor. 
0041 FIG. 20 is a scheme showing an embodiment of 
epoxy ketone proteasome inhibitor prodrug containing a 
masked ketone, which undergoes reconversion to the active 
inhibitor through an esterase, amidase, phosphodiesterase, or 
phosphoamidase. 
0042 FIG. 21 is a scheme showing an embodiment of 
epoxy ketone proteasome inhibitor prodrug containing a 
masked ketone, which undergoes hydrolysis to the active 
inhibitor. 
0043 FIG. 22 is a scheme showing an embodiment of 
epoxy ketone proteasome inhibitor prodrug containing a 
masked ketone, which undergoes hydrolysis by an esterase 
then oxidation to the active inhibitor. 
0044 FIG. 23 is a scheme showing embodiments of 
N-acyloxymethyl-linked epoxy ketone proteasome inhibitor 
prodrugs containing a morpholine moiety. 
0045 FIG. 24 is a scheme showing embodiments of 
N-acyloxymethyl-linked epoxy ketone proteasome inhibitor 
prodrugs containing a thiazole moiety. 
0046 FIG. 25 is a scheme showing an approach to regi 
oselective syntheses of N-acyloxymethyl-linked epoxy 
ketone proteasome inhibitor prodrugs. 
0047 FIG. 26 is a scheme showing an alternate approach 
to regioselective syntheses of N-acyloxymethyl-linked epoxy 
ketone proteasome inhibitor prodrugs. 
0048 FIG. 27 is a scheme showing embodiments of 
N-acyloxymethyl-linked quaternary epoxy ketone protea 
Some inhibitor prodrugs. 
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0049 FIG. 28 is a scheme showing embodiments of 
N-acyloxymethyl-linked quaternary epoxy ketone protea 
Some inhibitor prodrugs, with the quaternary ion forming 
with an aryl ring nitrogen. 
0050 FIG. 29 is a scheme showing embodiments of 
N-benzyloxy-linked quaternary epoxy ketone proteasome 
inhibitor prodrugs. 
0051 FIG. 30 is a scheme showing embodiments of 
iodohydrin ester or carbonate epoxy ketone proteasome 
inhibitor prodrugs. 
0.052 FIG. 31 is a scheme showing the putative mecha 
nism of iodohydrin phenoxy ester or carbonate epoxy ketone 
proteasome inhibitor prodrug release. 
0053 FIG. 32 is a scheme showing the putative mecha 
nism of iodohydrin Succinamide ester or carbonate epoxy 
ketone proteasome inhibitor prodrug release. 
0054 FIG. 33 is a scheme showing embodiments of 
iodohydrin Succinamide ester or carbonate epoxy ketone pro 
teasome inhibitor prodrugs. 
0055 FIG. 34 is a scheme showing embodiments of 
N-acylmethyloxy ester and iodohydrin succinamide ester/ 
carbonate linked PEG prodrugs of epoxy ketone proteasome 
inhibitors. 
0056 FIG. 35 is a scheme showing embodiments of cop 
per-free 3+2cycloaddition conditions to form PEG pro 
drugs of epoxy ketone proteasome inhibitors. 
0057 FIG. 36 is a scheme showing a general approach to 
embodiments of amide-linked PEG prodrugs of epoxy ketone 
proteasome inhibitors. 
0.058 FIG. 37 is a scheme showing the synthesis of an 
embodiment of a precursor to a sulfonate-linked PEG pro 
drug of epoxy ketone proteasome inhibitors. 
0059 FIG. 38 is a scheme showing the synthesis of an 
embodiment of a thiazole carboxamide prodrug of epoxy 
ketone proteasome inhibitors. 
0060 FIG. 39 is a scheme showing the synthesis of an 
embodiment of an alkynyl Sulfonate precursor to a prodrug of 
epoxy ketone proteasome inhibitors. 
0061 FIG. 40 is a scheme showing the synthesis of an 
embodiment of an alkyl Sulfonate precursor to a prodrug of 
epoxy ketone proteasome inhibitors. 
0062 FIG. 41 is a scheme showing the synthesis of an 
embodiment of a quaternary ammonium precursor to pro 
drugs of epoxy ketone proteasome inhibitors. 
0063 FIG. 42 is a scheme showing the synthesis of an 
alternative embodiment of a quaternary ammonium precursor 
to prodrugs of epoxy ketone proteasome inhibitors. 
0064 FIG. 43 is a scheme showing the synthesis of an 
embodiment of an iodohydrin ester prodrug of an epoxy 
ketone proteasome inhibitor conjugated to a multi-arm PEG. 
0065 FIG. 44 is a scheme showing the synthesis of an 
embodiment of a precursor to an acyl hydrazone prodrug of 
an epoxy ketone proteasome inhibitor. 
0.066 FIG. 45 is a scheme showing the synthesis of an 
embodiment of N-acyloxymethyl prodrug of an epoxy ketone 
proteasome inhibitor. 

DETAILED DESCRIPTION 

0067. This disclosure features compounds that are useful 
as pro-drugs of epoxy ketone protease inhibitors (e.g., such as 
those described in U.S. Pat. Nos. 7,687,456; 7,737,112: 
7,232,818; 7,417,042: 8,080,576; 8,088,741; and 8,357,683). 
In some embodiments, the compounds described herein 
include one or more moieties that (i) can confer enhanced 
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solubility, permeability, pharmacokinetics and/or pharmaco 
dynamics properties relative to compounds that do not con 
tain Such moieties; and (ii) can be removed in vivo. In some 
embodiments, the epoxy moiety of the epoxy ketone protease 
inhibitors is replaced with an activated diol. In some embodi 
ments, the epoxy moiety of the epoxy ketone protease inhibi 
tors is replaced with an activated halohydrin. In some 
embodiments, the epoxy moiety of the epoxy ketone protease 
inhibitor is replaced an activated diol that is conjugated to 
polyethylene glycol (PEG). In some embodiments, the ketone 
moiety of the epoxy ketone protease inhibitors is replaced 
with a masked ketone moiety, e.g., acylhydrazones, oXimes, 
oxazolidine, or thiazolidine. In some embodiments, the 
masked ketone moiety contains a PEG moiety. In some 
embodiments, the backbone amide of the epoxy ketone pro 
tease inhibitors is replaced with N-acyloxymethyl, N-acy 
loxymethylcarbamate or Sulfonamide. In some embodi 
ments, the N-acyloxymethyl, N-acyloxymethylcarbamate, or 
sulfonamide moiety contains PEG. In some embodiments, 
the N-terminal 'cap' of the epoxy ketone protease inhibitors 
(e.g., the morpholino and 2-methylthiazole cap) is converted 
to a quaternary salts (e.g., by the addition of a N-acyloxym 
ethyl group). In some embodiments, the quaternary salt con 
tains a PEG moiety. In some embodiments, the prodrugs are 
cleavable by pH change and/or enzymes such as, but not 
limited to, esterases, cytochrome P450, phosphodiesterase, 
phosphoamidase, phosphatase, and DT-diaphorase, or any 
combination thereof. In some embodiments, the PEG is a 
linear PEG. In some embodiments, the PEG is a bifunctional 
PEG, that can conjugate 1-2 compounds per PEG. In some 
embodiments, the PEG is a four-arm PEG that can conjugate 
1-4 compounds per PEG. In some embodiments, the PEG is 
an eight-arm PEG with a hexaglycerin core, that can conju 
gate 1-8 compounds per PEG. In some embodiments, the 
PEG is an eight-arm PEG with a tripentaerythritol core, that 
can conjugate 1-8 compounds per PEG. In some embodi 
ments, the PEG is a branched two-arm PEG. In some embodi 
ments, the PEG is a branched four-arm PEG. In addition, the 
compounds can further include solubilizers, permeability 
enhancers, masking agents, macromolecular carriers, target 
ing moieties, and biologics to improve half-life and disease 
specificity that are attached directly to the compound or indi 
rectly attached via a spacer moiety. 
0068 Compound Scaffolds 
0069. In some embodiments, the compounds (or a phar 
maceutically acceptable salt thereof) can have Formula I, in 
which R, R2, R., R., RN, R^2, RN, RN, R, R2, R, and 
Rican be as defined anywhere herein. 
0070. In other embodiments, the compounds can have the 
formula (SM)-PEG, or a pharmaceutically acceptable salt 
thereof, in which each SM is an independently selected com 
pound of formula (I) as defined in above and anywhere herein 
and is attached to PEG, and m is 2-10 (e.g., compounds 
having any one of formulas III-VIII). 
(0071 Variables R' and R' 
I0072. In some embodiments, R' has formula (II): 

(II) 

ris-X 
O RS4 

wherein Het is heterocyclyl that includes from 5-6 ring atoms, 
wherein at least one ring atom is a nitrogen atom selected 
from —N(H)— —N(M)-, or —N(C-C alkyl)-, wherein 
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said ring nitrogen atom is further optionally Substituted with 
a group R', thereby forming a quaternary nitrogen atom and 
wherein the positive charge associated with the quaternary 
nitrogen atom is balanced by a pharmaceutically acceptable 
anion; and M is C-C alkyl. 
0073. In some embodiments, Het is: 

O N 

0074. In some embodiments, M is CH. 
0075. In some embodiments, the ring nitrogen atom is 
further substituted with a group R'', thereby forming a qua 
ternary nitrogen atom and wherein the positive charge asso 
ciated with the quaternary nitrogen atom is balanced by a 
pharmaceutically acceptable anion. 
(0076. In some embodiments, when R' has formula (II), 
R" and R are each independently Calkyl, and R and 
Rare each independently Czaralkyl. 
I0077. In some embodiments, when R has formula (II), 
R" and Rare both isobutyl, R is phenylethyl, and R is 
phenylmethyl. 
I0078. In other embodiments, R is heteroaryl that includes 
from 5-6 ring atoms, wherein at least one ring atom is a 
nitrogen atom selected from —N— and —N(C-C alkyl)-. 
wherein said ring nitrogen atom is further optionally Substi 
tuted with a group R', thereby forming a quaternary nitrogen 
atom and wherein the positive charge associated with the 
quaternary nitrogen atom is balanced by a pharmaceutically 
acceptable anion. 
0079. In some embodiments, R is: 

sk 
0080. In some embodiments, when R' is heteroaryl that 
includes from 5-6 ring atoms, RandR are each indepen 
dently CigalkoxyCoalkyl, and R' is Caralkyl. 
I0081. In some embodiments, when R' is heteroaryl that 
includes from 5-6 ring atoms, R and R are both meth 
oxymethyl, and R' is phenylmethyl. 
I0082 In some embodiments, the R' Het or heteroaryl ring 
nitrogen atom is substituted with a group R'', thereby form 
ing a quaternary nitrogen atom and wherein the positive 
charge associated with the quaternary nitrogen atom is bal 
anced by a pharmaceutically acceptable anion. 
I0083. In some embodiments, R'' is: 

CHOC(=O)R: (i) 

C(=O)CCHOC(=O)R': (ii) 

- SR"; or (iii) 

-CHAr-R': (iv) 
wherein: 
Aris Coaryl, optionally substituted with from 1-3 Substitu 
ents independently selected from Calkyl, Calkoxy, and 
halo; 
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R" is C-alkyl, Chaloalkyl, CigalkoxyCoalkyl, 
Co-oaryl, C7-12aralkyl, C-7cycloalkyl, heteroaryl including 
from 5-10 ring atoms (wherein from 1-3 of the ring atoms are 
independently selected from N, NH, N C-C alkyl, O, and 
S), or heterocyclyl including from 3-7 ring atoms (wherein 
from 1-2 of the ring atoms are independently selected from N. 
NH, N C-C alkyl, and O), each of which is optionally 
substituted with from 1-3 R'; wherein: R* at each occurrence 
is, independently selected from halo, cyano, nitro, hydroxyl, 
Cigalkoxy, heteroalkyl, Co aryloxy, C7-12 aralkoxy, CFs. 
quaternary ammonium ion, Sugar, Y, Z, C-alkyl, 
—C(=O)(Calkyl). —SO(C-alkyl). —C(=O)C(C. 
alkyl), —C(=O)C(heteroalkyl), —C(=O)NH(C. alkyl). 
—C(=O)NH(heteroalkyl), —C(=O)(phenyl). —SO(phe 
nyl), phosphate (or a salt thereof), —C(=O)—Y, Z, and 
—SO Y, Z: 
O 

R" is Y, Z: wherein: 
Y is a divalent spacer comprising one or more of the following 
moieties (e.g., comprising 1, 2, 3, 4, or 5 of the following 
moieties; e.g., comprising 1, 2, or 3 of the following moieties; 
e.g., consisting of 1, 2, 3, 4, or 5 of the following moieties; 
e.g., consisting of 1, 2, or 3 of the following moieties): het 
eroatom (e.g., N, O, or S), alkylene chain, Carylene, het 
eroarylene from 5-10 ring atoms (wherein from 1-3 of the ring 
atoms are independently selected from N. NH, N C-C, 
alkyl, O, and S), heteroalkylene chain, polyheteroalkylene 
chain, alkenylene chain, —OC(=O)— —C(=O)C)—, 
—NHC(=O)— —C(=O)NH , —C(=O)—, cyclodex 
trin, human serum albumin, amino acid, amino acid mimetic, 
or hydrazine; 
Z is conjugate for enhancing solubility, stability, half-life, 
permeability, Volume of distribution, and/or target specificity, 
which comprises one or more of the following moieties (e.g., 
comprise 1, 2, 3, 4, or 5 of the following moieties; e.g., 
comprise 1, 2, or 3 of the following moieties; e.g., consist of 
1, 2, 3, 4, or 5 of the following moieties; e.g., consist of 1, 2, 
or 3 of the following moieties): alkylene chain, heteroalky 
lene chain, polyheteroalkylene chain, alkenylene chain, 
cyclodextrin, alkylated cyclodextrin, human serum albumin, 
–OC(=O)—, C(=O)C) , – NHC(=O) , —C(=O) 

PEG R21 

O 

R. NR211 No 

ls Y 
Het r 

O 

PEG 
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NH , —C(=O)—, monoclonal anti-body, quaternary 
ammonium ion, NH, docosahexenoic acid, hyaluronic acid, 
poly(L-glutamic acid), N-(2-hydroxypropyl)methacryla 
mide copolymer, or dendrimers (e.g., nitro-substituted den 
drimers); and 
n is 0 or 1. 
I0084. In some embodiments, R'' is: (i) —CHOC(=O) 
R"; (ii) - C(=O)CCHOC(=O)R'; or (iii) - SR". 
I0085. In certain embodiments, R' is —CHOC(=O)R'. 
I0086). In certain embodiments, R'' is —CHOC(=O)R', and R' is C1-alkyl, Chaloalkyl, CigalkoxyCoalkyl, 
Co-oaryl, C7-12aralkyl, C-7cycloalkyl, heteroaryl including 
from 5-10 ring atoms (wherein from 1-3 of the ring atoms are 
independently selected from N, NH, N C-C alkyl, O, and 
S), or heterocyclyl including from 3-7 ring atoms (wherein 
from 1-2 of the ring atoms are independently selected from N. 
NH, N C-C alkyl, and O), each of which is optionally 
substituted. 

I0087. In some embodiments, R'' is CHOCOR' s 
and R' is Calkyl. In certain embodiments, R' is tert 
butyl. 
I0088. In some embodiments, the pharmaceutically accept 
able anion is selected from chloride, iodide, acetate, mesy 
late, tosylate, and citrate. 
I0089. In some embodiments, R'' is CHOC(=O) 
R. R.-PEG or CHOSOR" R-PEG. 
0090. In some embodiments, R' is CHOC(=O) 
R2 R20-PEG. 
0091. In some embodiments, R'' is —CHOSOR'— 
R2-PEG. 
0092. For ease of exposition, the term "PEG' refers to a 
polyethylene glycol (PEG) chain and includes oligomers and 
polymer of ethylene oxide polyethylene glycol chain (linear 
or branched) having a molecular weight of from 300 g/mol to 
10,000,000 g/mol. The PEG can have any one of the archi 
tectures described herein (e.g., formulas 2A-2H; table AA). 
0093. Further, it is understood that one or more compound 
can be conjugated to a polyethylene glycol (PEG) polymer 
chain. 
0094. In some embodiments, the prodrug has Formula 1B: 

1B 

R2 
NZ. O RN2 O RSI 

N R3 
N N 

4 5 O RS4 RN3 Rs2 RNI R' R 

wherein m is 1, 2, 3, 4, 5, 6,7,8,9, or 10, e.g., 2, 3, 4, 5, 6, 7, 
8, 9, or 10. 
0095. In some embodiments, the prodrug has Formula 
1B: 

1B 

R2 
" O RS3 RN2 O RS 
N N R3 

CH3 
RS4 RN3 O RS2 RNI R' R iii. 

wherein m is 1, 2, 3, 4, 5, 6,7,8,9, or 10, e.g., 2, 3, 4, 5, 6, 7, 
8, 9, or 10. 
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0.096 

O RN2 O 

R2 O 
R21 \- s N N 

PEG N 

)- RN3 RS2 R. 

0097 wherein m is 1,2,3,4,5,6,7,8,9, or 10, e.g., 2, 3, 
4, 5, 6, 7, 8, 9, or 10. 

In Some embodiments, the prodrug has Formula 1C: 

0098. In some embodiments, m is 4. 
0099. In some embodiments, m is 2. 
0100. In some embodiment, m is 1. 
0101. In some embodiments, the prodrug has Formula 
(VIII): 

O 

R ls O R 
PEG R21 ONA M N 

N-Héf 
O RS4 RN3 

0102 in which Aris Co aryl (e.g., phenyl), optionally 
substituted with from 1-3 substituents independently selected 
from Calkyl, Calkoxy, and halo; and wherein m is 1, 2, 
3, 4, 5, 6, 7, 8, 9, or 10, e.g., 2, 3, 4, 5, 6,7,8,9, or 10. 
0103) The following definitions apply to formulas 1B, 1B', 
1C, and VIII as well as CHOC(=O)R’-R'-PEG and 
—CHOSOR-R-PEG. For purposes of clarification, it 
is understood that the R/R-containing substituent in each 
of these formulas 1B, 1B, 1C, and VIII is attached to the Het 
or heteroaryl ring nitrogen atom, thereby forming a quater 
nary nitrogen atom and wherein the positive charge associ 
ated with the quaternary nitrogenatom is balanced by a phar 
maceutically acceptable anion. 
I0104) R' is a heteroarylene including 5-6 ring atoms 
((wherein from 1-4 of the ring atoms are independently 
selected from N, NH, N C-C alkyl, O, and S; e.g., con 
taining one or more, e.g., from 1-4, 1-3, 1-2 nitrogen atoms), 
optionally substituted with 1, 2, or 3 substituents indepen 
dently selected from Calkyl, Chydroxyalkyl, 
CalkoxyCoalkyl, Coaryl, or Czaralkyl, each of 
which is optionally substituted with a group selected from 
amide, amine, carboxylic acid or a pharmaceutically accept 
able salt thereof; or R' is absent (e.g., R is present and is as 
defined above). 
0105. In some embodiments, R is 

I 

R2 
RSI 

R3 
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R R5 

I0106. In some embodiments, R is H, Calkyl, Chy 
droxyalkyl, CalkoxyCoalkyl, Co-oaryl, or C7-12aralkyl, 
each of which is optionally substituted with a group selected 
from amide, amine, carboxylic acid or a pharmaceutically 
acceptable salt thereof, carboxyl ester, thiol, and thioether. 
I0107. In certain embodiments, R is H or Calkyl. 
0108. In certain embodiments, R is H. 
0109. In other embodiments, R is absent. 
10110) R' is a divalent spacer comprising one or more of 
the following moieties (e.g., comprise 1, 2, 3, 4, or 5 of the 
following moieties; e.g., comprise 1, 2, or 3 of the following 
moieties; e.g., consist of 1, 2, 3, 4, or 5 of the following 
moieties; e.g., consist of 1, 2, or 3 of the following moieties): 
heteroatom (e.g., N, O, or S), alkylene chain, heteroalkylene 
chain, polyheteroalkylene chain, alkenylene chain, arylene 
including 6-10 ring atoms, heteroarylene including from 5-10 
ring atoms (wherein from 1-3 of the ring atoms are indepen 
dently selected from N, NH, N C-C alkyl, O, and S), 
heterocycloalkylene including 3-9 ring atoms (wherein from 
1-3 of the ring atoms are independently selected from N, NH, 
N C-C alkyl, O, and S), —OC(=O)— —C(=O)C)—, 
NHC(=O) , —C(=O)NH-, - N(C. alkyl)C(=O), 

- C(=O)N(Calkyl)-, -C(=O) , – NHC(=O)NH-, 
cyclodextrin, human serum albumin, amino acid, amino acid 
mimetic, or hydrazine, wherein arylene including 6-10 ring 
atoms, heteroarylene including from 5-10 ring atoms, and 
heterocycloalkylene including 3-9 ring atoms are each 
optionally substituted with 1, 2, or 3 substituents each inde 
pendently selected from the group consisting of halo, cyano, 
nitro, hydroxyl, C-galkoxy, heteroalkyl, Cao aryloxy, C7-12 
aralkoxy, CFs, quaternary ammonium ion, Sugar, Co alkyl, 
—C(=O)(Calkyl). —SO(C- alkyl). —C(=O)C(C. 
alkyl), —C(=O)C(heteroalkyl), —C(=O)NH(C. alkyl). 
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—C(=O)NH(heteroalkyl), —C(=O)(phenyl). —SO(phe 
nyl), and phosphate (or a salt thereof); 
I0111. In some embodiments, R is divalent spacer com 
prising one or more of the following moieties (e.g., comprise 
1, 2, 3, 4, or 5 of the following moieties; e.g., comprise 1, 2, 
or 3 of the following moieties; e.g., consist of 1, 2, 3, 4, or 5 
of the following moieties; e.g., consist of 1, 2, or 3 of the 
following moieties): heteroatom (e.g., N, O, or S), alkylene 
chain, heteroalkylene chain, arylene including 6-10 ring 
atoms, heteroarylene including from 5-10 ring atoms 
(wherein from 1-3 of the ring atoms are independently 
selected from N, NH, N C-C alkyl, O, and S), heterocy 
cloalkylene including 3-9 ring atoms (wherein from 1-3 of the 
ring atoms are independently selected from N, NH, N C 
C alkyl, O, and S), —OC(=O)— —C(=O)C)— —NHC 
(=O)— —C(=O)NH , —N(C. alkyl)C(=O), 
—C(=O)N(Calkyl)-, —C(=O)—, or NHC(=O) 
NH , wherein 6-10 membered arylene, 5-10 membered het 
eroarylene, and 6-10 membered cycloalkylene are each 
optionally substituted with 1, 2, or 3 substituents each inde 
pendently selected from the group consisting of halo, cyano, 
Calkoxy, heteroalkyl, CF, and Calkyl. 
I0112. In some embodiments, R is divalent spacer com 
prising one or more of the following moieties (e.g., comprise 
1, 2, 3, 4, or 5 of the following moieties; e.g., comprise 1, 2, 
or 3 of the following moieties; e.g., consist of 1, 2, 3, 4, or 5 
of the following moieties; e.g., consist of 1, 2, or 3 of the 
following moieties): heteroatom (e.g., N, O, or S), alkylene 
chain, heteroalkylene chain, arylene including 6-10 ring 
atoms, heteroarylene including from 5-10 ring atoms 
(wherein from 1-3 of the ring atoms are independently 
selected from N, NH, N C-C alkyl, O, and S), heterocy 
cloalkylene including 3-9 ring atoms (wherein from 1-3 of the 
ring atoms are independently selected from N, NH, N C 
C alkyl, O, and S), —NHC(=O)— —C(=O)NH . 
—N(Calkyl)C(=O), —C(=O)N(C. alkyl)-, 
—C(=O) , or -NHC(=O)NH , wherein 6-10 mem 
bered arylene, 5-10 membered heteroarylene, and 6-10 mem 
bered cycloalkylene are each optionally substituted with 1, 2, 
or 3 substituents each independently selected from the group 
consisting of halo, C. alkoxy, heteroalkyl, CF, and 
Coalkyl. 
0113. In some embodiments, R is a divalent spacer com 
prising one or more of the following moieties (e.g., comprise 
1, 2, 3, 4, or 5 of the following moieties; e.g., comprise 1, 2, 
or 3 of the following moieties; e.g., consist of 1, 2, 3, 4, or 5 
of the following moieties; e.g., consist of 1, 2, or 3 of the 
following moieties): heteroatom (e.g., N, O, or S), alkylene 
chain, heteroalkylene chain, phenylene, indolylene, indoli 
nylene, thiophenylene, or furanylene, wherein phenylene, 
indolylene, indolinylene, thiophenylene, and furanylene are 
each optionally substituted with 1, 2, or 3 substituents each 
independently selected from the group consisting of halo, 
Calkoxy, heteroalkyl, CF, and Calkyl. 
I0114. In some embodiments, R is a divalent spacer com 
prising one or more of the following moieties (e.g., comprise 
1, 2, 3, 4, or 5 of the following moieties; e.g., comprise 1, 2, 
or 3 of the following moieties; e.g., consist of 1, 2, 3, 4, or 5 
of the following moieties; e.g., consist of 1, 2, or 3 of the 
following moieties): heteroatom (e.g., N, O, or S), alkylene 
chain, heteroalkylene chain, or phenylene, wherein phe 
nylene is optionally substituted with 1, 2, or 3 substituents 
each independently selected from the group consisting of 
halo, Calkoxy, heteroalkyl, CF, and Calkyl. 
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I0115) In some embodiments, R is a divalent spacer com 
prising one or more of the following moieties (e.g., comprise 
1, 2, 3, 4, or 5 of the following moieties; e.g., comprise 1, 2, 
or 3 of the following moieties; e.g., consist of 1, 2, 3, 4, or 5 
of the following moieties; e.g., consist of 1, 2, or 3 of the 
following moieties): heteroatom (e.g., N, O, or S), alkylene 
chain, heteroalkylene chain, —C(=O)—, or phenylene, 
wherein phenylene is optionally substituted with 1, 2, or 3 
Substituents each independently selected from the group con 
sisting of halo, Calkoxy, heteroalkyl, CF, and Calkyl. 
I0116. In some embodiments, R is a divalent spacer com 
prising one or more of the following moieties (e.g., comprise 
1, 2, 3, 4, or 5 of the following moieties; e.g., comprise 1, 2, 
or 3 of the following moieties; e.g., consist of 1, 2, 3, 4, or 5 
of the following moieties; e.g., consist of 1, 2, or 3 of the 
following moieties): heteroatom (e.g., N, O, or S), alkylene 
chain, heteroalkylene chain, or—C(=O)—. 
I0117. In some embodiments, R is a phenylene optionally 
substituted with 1, 2, or 3 substituents each independently 
selected from the group consisting of halo, Calkoxy, het 
eroalkyl, CF, and C alkyl. 
0118. The PEG can have any one of the architectures 
described herein (e.g., formulas 2A-2H; table AA). 
0119. In some embodiments, PEG has a molecular weight 
of greater than 1 kDa. 
I0120 In some embodiments, PEG has a molecular weight 
of about 1 kDa. 
I0121. In some embodiments, PEG has a molecular weight 
of greater than 2 kDa. 
I0122. In some embodiments, PEG has a molecular weight 
of about 2 kDa. 
I0123. In some embodiments, PEG has a molecular weight 
of greater than 5 kDa. 
0.124. In some embodiments, PEG has a molecular weight 
of about 5 kDa. 
0.125. In some embodiments, PEG has a molecular weight 
of greater than 10 kDa. 
I0126. In some embodiments, PEG has a molecular weight 
of about 10 kDa. 
I0127. In some embodiments, PEG has a molecular weight 
of greater than 20 kDa. 
I0128. In some embodiments, PEG has a molecular weight 
of about 20 kDa. 
I0129. In some embodiments, PEG has a molecular weight 
of greater than 30 kDa. 
0.130. In some embodiments, PEG has a molecular weight 
of about 30 kDa. 
I0131. In some embodiments, PEG has a molecular weight 
of greater than 40 kDa. 
0.132. In some embodiments, PEG has a molecular weight 
of about 40 kDa. 
I0133. In some embodiments, PEG has a molecular weight 
of greater than 50 kDa. 
0.134. In some embodiments, prior to conjugation to epoxy 
ketone protease inhibitors, PEG has a plurality of reactive 
functional groups (e.g., azide groups). 
I0135) In some embodiments, prior to conjugation to epoxy 
ketone protease inhibitors, PEG has 1, 2, 3, 4, 5, 6, 7,8,9, or 
10 reactive functional groups (e.g., azide groups). 
0.136 Variables R. R', and R 
10137. In some embodiments, R' is present (i.e., R is 
R2). 
I0138. In some embodiments, when R'' is present, R is 
activated hydroxyl as defined anywhere herein. 



US 2014/O 105921 A1 

I0139. In some embodiments, when R' is present, R is 
hydroxyl. 
I0140. In some embodiments, RandR, together with the 
carbonatoms to which each is attached, forman epoxide ring. 
I0141. In some embodiments, R' is: 

halo; (i) 

–OSO, R: (ii) 

OC(=O)R'; (iii) 

OP(=O)(R), (iv) 

– OP(=O)(ORI): (v) 

– OP(=O)(R)(OR); or (vi) 

—O-(N-linked heteroaryl); (vii) 

wherein: 
R" is C-alkyl, Chaloalkyl, heteroalkyl, Co-oaryl, 
Cz-aralkyl, C-cycloalkyl, heteroaryl including from 5-10 
ring atoms (wherein from 1-3 of the ring atoms are indepen 
dently selected from N, NH, N C-C alkyl, O, and S), or 
heterocyclyl including from 3-7 ring atoms (wherein from 
1-2 of the ring atoms are independently selected from N, NH, 
N C-C alkyl, and O), each of which is optionally substi 
tuted with from 1-3 R'; or 
R is - Y, Z'; wherein: 
Y" is a divalent spacer comprising one or more of the follow 
ing moieties (e.g., comprise 1, 2, 3, 4, or 5 of the following 
moieties; e.g., comprise 1, 2, or 3 of the following moieties; 
e.g., consist of 1, 2, 3, 4, or 5 of the following moieties; e.g., 
consist of 1, 2, or 3 of the following moieties): heteroatom 
(e.g., N, O, or S), alkylene chain, heteroalkylene chain, poly 
heteroalkylene chain, alkenylene chain, —OC(=O)—, 
—C(=O)C) , —NHC(=O) , - C(=O)NH , 
—C(=O)—, cyclodextrin, human serum albumin, amino 
acid, amino acid mimetic, or hydrazine; 
0142 Z is conjugate for enhancing solubility, stability, 

half-life, permeability, volume of distribution, and/or target 
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specificity, which comprises one or more of the following 
moieties (e.g., comprise 1, 2, 3, 4, or 5 of the following 
moieties; e.g., comprise 1, 2, or 3 of the following moieties; 
e.g., consist of 1, 2, 3, 4, or 5 of the following moieties; e.g., 
consist of 1, 2, or 3 of the following moieties): alkylene chain, 
heteroalkylene chain, polyheteroalkylene chain, alkenylene 
chain, cyclodextrin, alkylated cyclodextrin, human serum 
albumin, —OC(=O)— —C(=O)C)— —NHC(=O)—, 
—C(=O)NH , —C(=O)—, monoclonal anti-body, qua 
ternary ammonium ion, NH, docosahexenoic acid, hyalu 
ronic acid, poly(L-glutamic acid), N-(2-hydroxypropyl) 
methacrylamide copolymer, or dendrimers (e.g., nitro 
substituted dendrimers); 
p is 0 or 1; and 
R" at each occurrence is, independently selected from halo, 
cyano, nitro, hydroxyl, C. alkoxy, heteroalkyl, Cary 
loxy, C7-12 aralkoxy, CFs, quaternary ammonium ion, Sugar, 
- Y, Z', C. alkyl, -C(=O)(C. alkyl), -SO(C- 
alkyl), —C(=O)C(C. alkyl), —C(=O)C(heteroalkyl). 
—C(=O)NH(C. alkyl), —C(=O)NH(heteroalkyl). 
—C(=O)(phenyl), —SO(phenyl), phosphate (or a salt 
thereof), C(=O) Y. Z', and -SO. Y. Z. 
0143. In some embodiments, R' is —OSO, R. In 
some embodiments, R' is C-alkyl (e.g., CH,) or Coaryl 
(e.g., phenyl). 
10144) In some embodiments, R' is halo (e.g., iodo). 
(0145. In some embodiments, R' is halo (e.g., iodo), and 
R is activated hydroxyl. 
I0146). In some embodiments, R' is halo (e.g., iodo), and 
R is hydroxyl. 
10147. In some embodiments, R is hydroxyl. 
I0148. In some embodiments, R is activated hydroxyl, 
e.g., O C(=O) R’ R-PEG or - O SO. R’ 
R2-PEG. 
I0149. In certain embodiments, R is —O C(=O)— 
R22 RPO-PEG. 
0150. In certain embodiments, R is - O SO. R’— 
R2-PEG. 
0151. It is understood that one or more prodrugs can be 
conjugated to a polyethylene glycol (PEG) polymer chain. In 
Some embodiments, the prodrug has Formula ID: 

1D 
R2 

RN2 O RSI O 

N o-( N 
CH3 R22-R20 PEG 

RS2 N1 R R5 

0152. In some embodiments, the prodrug has Formula 1 E: 

1E 
R2 

RN2 O RSI O 

leo N O-S 
N V 

CH3 R22-R20 PEG 

iii. 
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0153. In some embodiments, m is 1,2,3,4,5,6,7,8,9, or 
10, e.g., 2, 3, 4, 5, 6, 7, 8, 9, or 10. 
0154. In some embodiments, m is 4. 
O155 In some embodiments, m is 2. 
0156. In some embodiment, m is 1. 
I0157 R’ is a heteroarylene including 5-6 ring atoms 
((wherein from 1-4 of the ring atoms are independently 
selected from N, NH, N C-C alkyl, O, and S; e.g., con 
taining one or more, e.g., from 1-4, 1-3, 1-2 nitrogen atoms), 
optionally substituted with 1, 2, or 3 substituents indepen 
dently selected from Calkyl, Chydroxyalkyl, Calkox 
yClalkyl, Coaryl, or C-aralkyl, each of which is 
optionally Substituted with a group selected from amide, 
amine, carboxylic acid or a pharmaceutically acceptable salt 
thereof; or R' is absent (e.g., R is present and is as defined 
above). 
0158. In some embodiments, R is 

RS5 

X-X 
N2 N 

0159. In some embodiments, R is H. Calkyl, Chy 
droxyalkyl, CalkoxyCoalkyl, Co-oaryl, or C7-12aralkyl, 
each of which is optionally substituted with a group selected 
from amide, amine, carboxylic acid or a pharmaceutically 
acceptable salt thereof, carboxyl ester, thiol, and thioether. 
(0160. In certain embodiments, R is H or Calkyl. 
(0161. In certain embodiments, R is H. 
(0162. In other embodiments, R is absent. 
(0163 R’ is a divalent spacer comprising one or more of 
the following moieties (e.g., comprise 1, 2, 3, 4, or 5 of the 
following moieties; e.g., comprise 1, 2, or 3 of the following 
moieties; e.g., consist of 1, 2, 3, 4, or 5 of the following 
moieties; e.g., consist of 1, 2, or 3 of the following moieties): 
heteroatom (e.g., N, O, or S), alkylene chain, heteroalkylene 
chain, polyheteroalkylene chain, alkenylene chain, arylene 
including 6-10 ring atoms, heteroarylene including from 5-10 
ring atoms (wherein from 1-3 of the ring atoms are indepen 
dently selected from N, NH, N C-C alkyl, O, and S), 
heterocycloalkylene including 3-9 ring atoms (wherein from 
1-3 of the ring atoms are independently selected from N, NH, 
N C-C alkyl, O, and S), —OC(=O) , —C(=O)C) , 
—NHC(=O) , C(=O)NH-, - N(C. alkyl)C(=O), 
—C(=O)N(Calkyl)-, -C(=O)-, -NHC(=O)NH-, 
cyclodextrin, human serum albumin, amino acid, amino acid 
mimetic, or hydrazine, wherein arylene including 6-10 ring 
atoms, heteroarylene including from 5-10 ring atoms, and 
heterocycloalkylene including 3-9 ring atoms are each 
optionally substituted with 1, 2, or 3 substituents each inde 
pendently selected from the group consisting of halo, cyano, 
nitro, hydroxyl, C-galkoxy, heteroalkyl, Cao aryloxy, C7-12 
aralkoxy, CF, guaternary ammonium ion, Sugar, Calkyl, 
—C(=O)(Calkyl). —SO(C- alkyl). —C(=O)C(C. 
alkyl), —C(=O)C(heteroalkyl), —C(=O)NH(Calkyl). 
—C(=O)NH(heteroalkyl), —C(=O)(phenyl). —SO(phe 
nyl), and phosphate (or a salt thereof). 
(0164. In some embodiments, R’ is divalent spacer com 
prising one or more of the following moieties (e.g., comprise 
1, 2, 3, 4, or 5 of the following moieties; e.g., comprise 1, 2, 
or 3 of the following moieties; e.g., consist of 1, 2, 3, 4, or 5 
of the following moieties; e.g., consist of 1, 2, or 3 of the 
following moieties): heteroatom (e.g., N, O, or S), alkylene 
chain, heteroalkylene chain, arylene including 6-10 ring 
atoms, heteroarylene including from 5-10 ring atoms 
(wherein from 1-3 of the ring atoms are independently 
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selected from N, NH, N C-C alkyl, O, and S), heterocy 
cloalkylene including 3-9 ring atoms (wherein from 1-3 of the 
ring atoms are independently selected from N, NH, N C 
C alkyl, O, and S), —OC(=O)— —C(=O)C)— —NHC 
(=O)— —C(=O)NH N(Calkyl)C(=O), 
—C(=O)N(Calkyl)-, —C(=O)—, or —NHC(=O) 
NH , wherein 6-10 membered arylene, 5-9 membered het 
eroarylene, and 6-10 membered cycloalkylene are each 
optionally substituted with 1, 2, or 3 substituents each inde 
pendently selected from the group consisting of halo, cyano, 
Calkoxy, heteroalkyl, CFs, and Calkyl. 
(0165. In some embodiments, R’ is divalent spacer com 
prising one or more of the following moieties (e.g., comprise 
1, 2, 3, 4, or 5 of the following moieties; e.g., comprise 1, 2, 
or 3 of the following moieties; e.g., consist of 1, 2, 3, 4, or 5 
of the following moieties; e.g., consist of 1, 2, or 3 of the 
following moieties): heteroatom (e.g., N, O, or S), alkylene 
chain, heteroalkylene chain, arylene including 6-10 ring 
atoms, heteroarylene including from 5-10 ring atoms 
(wherein from 1-3 of the ring atoms are independently 
selected from N, NH, N C-C alkyl, O, and S), heterocy 
cloalkylene including 3-9 ring atoms (wherein from 1-3 of the 
ring atoms are independently selected from N, NH, N C 
C alkyl, O, and S), NHC(=O)— —C(=O)NH , 
—N(Calkyl)C(=O), —C(=O)N(C. alkyl)-, 
- C(=O) , or -NHC(=O)NH , wherein 6-10 mem 
bered arylene, 5-10 membered heteroarylene, and 6-10 mem 
bered cycloalkylene are each optionally substituted with 1, 2, 
or 3 substituents each independently selected from the group 
consisting of halo, C alkoxy, heteroalkyl, CF, and 
Coalkyl. 
(0166. In some embodiments, R’ is a divalent spacer com 
prising one or more of the following moieties (e.g., comprise 
1, 2, 3, 4, or 5 of the following moieties; e.g., comprise 1, 2, 
or 3 of the following moieties; e.g., consist of 1, 2, 3, 4, or 5 
of the following moieties; e.g., consist of 1, 2, or 3 of the 
following moieties): heteroatom (e.g., N, O, or S), alkylene 
chain, heteroalkylene chain, phenylene, indolylene, indoli 
nylene, thiophenylene, or furanylene, wherein phenylene, 
indolylene, indolinylene, thiophenylene, and furanylene are 
each optionally substituted with 1, 2, or 3 substituents each 
independently selected from the group consisting of halo, 
Calkoxy, heteroalkyl, CF, and Calkyl. 
(0167. In some embodiments, R’ is a divalent spacer com 
prising one or more of the following moieties (e.g., comprise 
1, 2, 3, 4, or 5 of the following moieties; e.g., comprise 1, 2, 
or 3 of the following moieties; e.g., consist of 1, 2, 3, 4, or 5 
of the following moieties; e.g., consist of 1, 2, or 3 of the 
following moieties): heteroatom (e.g., N, O, or S), alkylene 
chain, heteroalkylene chain, or phenylene, wherein phe 
nylene is optionally substituted with 1, 2, or 3 substituents 
each independently selected from the group consisting of 
halo, Calkoxy, heteroalkyl, CFs, and Calkyl. 
(0168. In some embodiments, R’ is a divalent spacer com 
prising one or more of the following moieties (e.g., comprise 
1, 2, 3, 4, or 5 of the following moieties; e.g., comprise 1, 2, 
or 3 of the following moieties; e.g., consist of 1, 2, 3, 4, or 5 
of the following moieties; e.g., consist of 1, 2, or 3 of the 
following moieties): heteroatom (e.g., N, O, or S), alkylene 
chain, or heteroalkylene chain. 
(0169. In some embodiments, R’ is a heteroalkylene 
chain. 

(0170 The PEG can have any one of the architectures 
described herein (e.g., formulas 2A-2H; table AA). 
0171 In some embodiments, PEG has a molecular weight 
of greater than 1 kDa. 
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0172. In some embodiments, PEG has a molecular weight 
of about 1 kDa. 
0173. In some embodiments, PEG has a molecular weight 
of greater than 2 kDa. 
0.174. In some embodiments, PEG has a molecular weight 
of about 2 kDa. 
0.175. In some embodiments, PEG has a molecular weight 
of greater than 5 kDa. 
0176). In some embodiments, PEG has a molecular weight 
of about 5 kDa. 
0177. In some embodiments, PEG has a molecular weight 
of greater than 10 kDa. 
0178. In some embodiments, PEG has a molecular weight 
of about 10 kDa. 
0179. In some embodiments, PEG has a molecular weight 
of greater than 20 kDa. 
0180. In some embodiments, PEG has a molecular weight 
of about 20 kDa. 
0181. In some embodiments, PEG has a molecular weight 
of greater than 30 kDa. 
0182. In some embodiments, PEG has a molecular weight 
of about 30 kDa. 
0183 In some embodiments, PEG has a molecular weight 
of greater than 40 kDa. 
0184. In some embodiments, PEG has a molecular weight 
of about 40 kDa. 
0185. In some embodiments, PEG has a molecular weight 
of greater than 50 kDa. 
0186. In some embodiments, prior to conjugation to epoxy 
ketone protease inhibitors, PEG has a plurality of reactive 
functional groups (e.g., azide groups). 
0187. In some embodiments, prior to conjugation to epoxy 
ketone protease inhibitors, PEG has 1, 2, 3, 4, 5, 6, 7, 8, 9, or 
10 reactive functional groups (e.g., azide groups). 
0188 In some embodiments, R' is OSO, R. R 
PEG or OC(=O) R' R-PEG. 
(0189 In certain embodiments, R' is OSO-R' 
R2-PEG. 
(0190. In certain embodiments, R' is OC(=O) R' 
R2-PEG. 
0191 It is understood that one or more prodrugs can be 
conjugated to a polyethylene glycol (PEG) polymer chain. In 
Some embodiments, the prodrug has Formula 1 F: 

1F 

O 
V R9 

O= 1Y R20-A-PEG 

O RS3 R O RSI O 

l N 
RI N N R3 

RN3 O RS2 ki R R5 iii. 

0.192 In some embodiments, the prodrug has Formula 1 G: 
1G 

O 
w R9 
P1 YR20-A-PEG 

R16O1 
O RS3 RN2 O RSI O 

N R3 
RI N N 

S2 R4 R5 CH3 
RN3 O R RNI iii. 
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0193 In some embodiments, m is 1, 2, 3, 4, 5, 6,7,8,9, or 
10, e.g., 2, 3, 4, 5, 6, 7, 8, 9, or 10. 
0.194. In some embodiments, m is 8. 
0.195. In some embodiments, m is 4. 
0196. In some embodiments, m is 2. 
0.197 In some embodiment, m is 1 
(0198 R' is a divalent spacer comprising one or more of 
the following moieties (e.g., comprise 1, 2, 3, 4, or 5 of the 
following moieties; e.g., comprise 1, 2, or 3 of the following 
moieties; e.g., consist of 1, 2, 3, 4, or 5 of the following 
moieties; e.g., consist of 1, 2, or 3 of the following moieties): 
heteroatom (e.g., N, O, or S), alkylene chain, heteroalkylene 
chain, polyheteroalkylene chain, alkenylene chain, arylene 
including 6-10 ring atoms, heteroarylene including from 5-10 
ring atoms (wherein from 1-3 of the ring atoms are indepen 
dently selected from N, NH, N C-C alkyl, O, and S), 
heterocycloalkylene including 3-9 ring atoms (wherein from 
1-3 of the ring atoms are independently selected from N, NH, 
N C-C alkyl, O, and S), —OC(=O)— —C(=O)C)—, 
- NHC(=O) , —C(=O)NH-, - N(Calkyl)C(=O), 
- C(=O)N(Calkyl)-, -C(=O) , – NHC(=O)NH-, 
cyclodextrin, human serum albumin, amino acid, amino acid 
mimetic, or hydrazine, wherein arylene including 6-10 ring 
atoms, heteroarylene including from 5-10 ring atoms, and 
heterocycloalkylene including 3-9 ring atoms are each 
optionally substituted with 1, 2, or 3 substituents each inde 
pendently selected from the group consisting of halo, cyano, 
nitro, hydroxyl, C-galkoxy, heteroalkyl, Cao aryloxy, C7-12 
aralkoxy, CF, quaternary ammonium ion, Sugar, Calkyl, 
—C(=O)(Calkyl). —SO(C- alkyl), —C(=O)C(C. 
6alkyl). —C(=O)C(heteroalkyl), —C(=O)NH(C. alkyl). 
—C(=O)NH(heteroalkyl). —C(=O)(phenyl), —SO(phe 
nyl), and phosphate (or a salt thereof). 
(0199. In some embodiments, R' is divalent spacer com 
prising one or more of the following moieties (e.g., comprise 
1, 2, 3, 4, or 5 of the following moieties; e.g., comprise 1, 2, 
or 3 of the following moieties; e.g., consist of 1, 2, 3, 4, or 5 
of the following moieties; e.g., consist of 1, 2, or 3 of the 
following moieties): heteroatom (e.g., N, O, or S), alkylene 
chain, heteroalkylene chain, arylene including 6-10 ring 
atoms, heteroarylene including from 5-10 ring atoms 
(wherein from 1-3 of the ring atoms are independently 
selected from N, NH, N C-C alkyl, O, and S), heterocy 
cloalkylene including 3-9 ring atoms (wherein from 1-3 of the 
ring atoms are independently selected from N, NH, N C 
C alkyl, O, and S), —OC(=O) , —C(=O)C)—, NHC 
(=O)— —C(=O)NH N(Calkyl)C(=O), 
—C(=O)N(Calkyl)-, —C(=O)—, or - NHC(=O) 
NH , wherein 6-10 membered arylene, 5-10 membered het 
eroarylene, and 6-10 membered cycloalkylene are each 
optionally substituted with 1, 2, or 3 substituents each inde 
pendently selected from the group consisting of halo, cyano, 
Calkoxy, heteroalkyl, CF, and Calkyl. 
(0200. In some embodiments, R' is divalent spacer com 
prising one or more of the following moieties (e.g., comprise 
1, 2, 3, 4, or 5 of the following moieties; e.g., comprise 1, 2, 
or 3 of the following moieties; e.g., consist of 1, 2, 3, 4, or 5 
of the following moieties; e.g., consist of 1, 2, or 3 of the 
following moieties): heteroatom (e.g., N, O, or S), alkylene 
chain, heteroalkylene chain, arylene including 6-10 ring 
atoms, heteroarylene including from 5-10 ring atoms 
(wherein from 1-3 of the ring atoms are independently 
selected from N, NH, N C-C alkyl, O, and S), heterocy 
cloalkylene including 3-9 ring atoms (wherein from 1-3 of the 
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ring atoms are independently selected from N, NH, N C- -continued 
C alkyl, O, and S), —NHC(=O)— —C(=O)NH . 
—N(Calkyl)C(=O), —C(=O)N(C- alkyl)-, 
—C(=O) , or -NHC(=O)NH , wherein 6-10 mem 
bered arylene, 5-10 membered heteroarylene, and 6-10 mem 
bered cycloalkylene are each optionally substituted with 1, 2, 
or 3 substituents each independently selected from the group 
consisting of halo, Calkoxy, heteroalkyl, CF, and s 
Calkyl. F 
0201 In some embodiments (e.g., when R” is present), 
R" is a divalent spacer comprising one or more of the fol- H s 
lowing moieties (e.g., comprise 1,2,3,4, or 5 of the following N 
moieties; e.g., comprise 1, 2, or 3 of the following moieties; 
e.g., consist of 1, 2, 3, 4, or 5 of the following moieties; e.g., O 
consist of 1, 2, or 3 of the following moieties): heteroatom O 
(e.g., N, O, or S), alkylene chain, heteroalkylene chain, phe- MeO ouls >, 
nylene, indolylene, indolinylene, thiophenylene, or fura- N 
nylene (e.g., phenylene), wherein phenylene, indolylene, H s 
indolinylene, thiophenylene, and furanylene are optionally 
substituted with 1, 2, or 3 substituents each independently 
selected from the group consisting of halo, Calkoxy, het- OMe 
eroalkyl, CF, and C alkyl. 
(0202) In some embodiments (e.g., when R is absent), 
R" is a divalent spacer comprising one or more of the fol- s 
lowing moieties (e.g., comprise 1,2,3,4, or 5 of the following H 
moieties; e.g., comprise 1, 2, or 3 of the following moieties; N s 
e.g., consist of 1, 2, 3, 4, or 5 of the following moieties; e.g., 
consist of 1, 2, or 3 of the following moieties): heteroatom 
(e.g., N, O, or S), alkylene chain, NHC(=O)— —C(=O) 
NH , heteroalkylene chain, phenylene, indolylene, indoli- H s 

N nylene, thiophenylene, or furanylene, wherein phenylene, O 
indolylene, indolinylene, thiophenylene, and furanylene are 
optionally substituted with 1, 2, or 3 substituents each inde- O 
pendently selected from the group consisting of halo, s 
Calkoxy, heteroalkyl, CF, and C alkyl. In certain O 
embodiments, when either of NHC(=O)—or —C(=O) 
NH is present, NHC(=O)– or - C(=O)NH is 
linked to PEG. 

0203. In some embodiments, R. R', or R (and R'' and 
R'7 defined herein) each is a divalent linker independently 
selected from the group consisting of s 

ouls N 

X--- 
g 
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N 

ry 
(0204) R' is a heteroarylene including 5-6 ring atoms 
((wherein from 1-4 of the ring atoms are independently 
selected from N, NH, N C-C alkyl, O, and S; e.g., con 
taining one or more, e.g., from 1-4, 1-3, 1-2 nitrogen atoms), 
optionally substituted with 1, 2, or 3 substituents indepen 
dently selected from Calkyl, Chydroxyalkyl, 
CalkoxyCoalkyl, Coaryl, or Czaralkyl, each of 
which is optionally substituted with a group selected from 
amide, amine, carboxylic acid or a pharmaceutically accept 
able salt thereof; or R is absent. 
0205. In some embodiments, R is 

RS5 

X-X 
e N 

(0206. In some embodiments, R is H, Calkyl, Chy 
droxyalkyl, CalkoxyCoalkyl, Coaryl, or Czaralkyl, 
each of which is optionally substituted with a group selected 
from amide, amine, carboxylic acid or a pharmaceutically 
acceptable salt thereof, carboxyl ester, thiol, and thioether. 
0207. In certain embodiments, R is H or Calkyl. 
0208. In certain embodiments, R is H. 
0209. In other embodiments, R is absent. 
0210. The PEG can have any one of the architectures 
described herein (e.g., formulas 2A-2H; table AA). 
0211. In some embodiments, PEG has a molecular weight 
of greater than 1 kDa. 
0212. In some embodiments, PEG has a molecular weight 
of about 1 kDa. 
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0213. In some embodiments, PEG has a molecular weight 
of greater than 2 kDa. 
0214. In some embodiments, PEG has a molecular weight 
of about 2 kDa. 
0215. In some embodiments, PEG has a molecular weight 
of greater than 5 kDa. 
0216. In some embodiments, PEG has a molecular weight 
of about 5 kDa. 
0217. In some embodiments, PEG has a molecular weight 
of greater than 10 kDa. 
0218. In some embodiments, PEG has a molecular weight 
of about 10 kDa. 
0219. In some embodiments, PEG has a molecular weight 
of greater than 20 kDa. 
0220. In some embodiments, PEG has a molecular weight 
of about 20 kDa. 
0221. In some embodiments, PEG has a molecular weight 
of greater than 30 kDa. 
0222. In some embodiments, PEG has a molecular weight 
of about 30 kDa. 
0223) In some embodiments, PEG has a molecular weight 
of greater than 40 kDa. 
0224. In some embodiments, PEG has a molecular weight 
of about 40 kDa. 
0225. In some embodiments, PEG has a molecular weight 
of greater than 50 kDa. 
0226. In some embodiments, prior to conjugation to epoxy 
ketone protease inhibitors, PEG has a plurality of reactive 
functional groups (e.g., azide groups). 
0227. In some embodiments, prior to conjugation to epoxy 
ketone protease inhibitors, PEG has 1, 2, 3, 4, 5, 6, 7,8,9, or 
10 reactive functional groups (e.g., azide groups). 
0228. Variable R' 
0229. In some embodiments, R' is present. 
0230. In some embodiments, R' is selected from acylhy 
draZone, acyloxime, carbamoyl oxime, acyloxyaklyl oxime, 
acyloxyalkyloxy oxime, oximinophosphate, oximinophos 
phonate, oximinophosphoramidate, oxazolidine or thiazoli 
dine, protected hydroxyl, and protected hydroxymethyl. 
0231. In some embodiments, R' is —N-A-R'': wherein 
A is NH or O, and R7 is H. Calkyl, Chaloalkyl, 
C-galkoxyCoalkyl, Co-oaryl, C7-12aralkyl, C-7cycloalkyl, 
heteroaryl including from 5-10 ring atoms (wherein from 1-3 
of the ring atoms are independently selected from N, NH, 
N C-C alkyl, O, and S), heterocyclyl including from 3-7 
ring atoms (wherein from 1-2 of the ring atoms are indepen 
dently selected from N, NH, N C-C alkyl, and O), 
—C(=O)Calkyl, —C(=O)Chaloalkyl, —C(=O)C. 
1oaryl, —C(=O)C-aralkyl, -C(=O)C,cycloalkyl, 
—C(=O)heteroaryl, or —C(=O)heterocyclyl, each of 
which is optionally substituted; or 
R7 is Y" Z" or –C(=O) Y" Z", wherein: Y" is a 
divalent spacer comprising one or more of the following 
moieties (e.g., comprise 1, 2, 3, 4, or 5 of the following 
moieties; e.g., comprise 1, 2, or 3 of the following moieties; 
e.g., consist of 1, 2, 3, 4, or 5 of the following moieties; e.g., 
consist of 1, 2, or 3 of the following moieties): heteroatom 
(e.g., N, O, or S), alkylene chain, heteroalkylene chain, poly 
heteroalkylene chain, alkenylene chain, —OC(=O)—, 
—C(=O)C) , —NHC(=O) , - C(=O)NH , 
—C(=O)—, cyclodextrin, human serum albumin, amino 
acid, amino acid mimetic, or hydrazine; 
Z" is conjugate for enhancing solubility, stability, half-life, 
permeability, Volume of distribution, and/or target specificity, 
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which comprises one or more of the following moieties (e.g., 
comprise 1, 2, 3, 4, or 5 of the following moieties; e.g., 
comprise 1, 2, or 3 of the following moieties; e.g., consist of 
1, 2, 3, 4, or 5 of the following moieties; e.g., consist of 1, 2, 
or 3 of the following moieties): alkylene chain, heteroalky 
lene chain, polyheteroalkylene chain, alkenylene chain, 
cyclodextrin, alkylated cyclodextrin, human serum albumin, 
–OC(=O)—, C(=O)C) , – NHC(=O) , —C(=O) 
NH-, —C(=O)—, monoclonal anti-body, quaternary 
ammonium ion, NH, docosahexenoic acid, hyaluronic acid, 
poly(L-glutamic acid), N-(2-hydroxypropyl)methacryla 
mide copolymer, or dendrimers (e.g., nitro-substituted den 
drimers); and 
q is 0 or 1. 
0232. In certain embodiments, A is NH, and R'' is 
—C(=O)Calkyl, —C(=O)Chaloalkyl, —C(=O)Cl. 
Ioaryl, —C(=O)C-aralkyl, -C(=O)C cycloalkyl, 
—C(=O)heteroaryl, or —C(=O)heterocyclyl (e.g., 
—C(=O)Calkyl). 
0233. In certain embodiments, A is O, and R'' is H. 
Coalkyl, Chaloalkyl, CalkoxyCoalkyl, Co-oaryl, 
C7-12aralkyl, C-7cycloalkyl (e.g., H or C1-alkyl). 
(0234. In certain embodiments, R7 is —Y" Z" or 
–C(=O) Y" Z". 
0235. In certain embodiments, R and R, together with 
the carbon atoms to which each is attached, form an epoxide 
ring. 
0236. In some embodiments, the prodrug has Formula 1 I: 

1I 

R2 
O RS3 RN2 O RSI 

ull - 3 N R 
RI CH 

N3 S2 N 7 
R O R R N-R PEG 

0237. When present as a divalent moiety informula 1 I, R' 
is–R7 R , in which R is connected to PEG, and R'7 
is a divalent spacer comprising one or more of the following 
moieties (e.g., comprising 1, 2, 3, 4, or 5 of the following 
moieties; e.g., comprising 1, 2, or 3 of the following moieties; 
e.g., consisting of 1, 2, 3, 4, or 5 of the following moieties; 
e.g., consisting of 1, 2, or 3 of the following moieties): het 
eroatom (e.g., N, O, or S), alkylene chain, heteroalkylene 
chain, arylene including 6-10 ring atoms, heteroarylene 
including from 5-10 ring atoms (wherein from 1-3 of the ring 
atoms are independently selected from N. NH, N C-C, 
alkyl, O, and S), heterocycloalkylene including 3-9 ring 
atoms (wherein from 1-3 of the ring atoms are independently 
selected from N, NH, N C-C alkyl, O, and S), NHC 
(=O)— —C(=O)NH —N(Calkyl)C(=O), 
—C(=O)N(Calkyl)-, —C(=O)—, or - NHC(=O) 
NH , wherein 6-10 membered arylene, 5-10 membered het 
eroarylene, and 6-10 membered cycloalkylene are each 
optionally substituted with 1, 2, or 3 substituents each inde 
pendently selected from the group consisting of halo, 
Calkoxy, heteroalkyl, CF, and Calkyl. 
0238. In some embodiments, R'' is a divalent spacer.com 
prising one or more of the following moieties (e.g., compris 
ing 1, 2, 3, 4, or 5 of the following moieties; e.g., comprising 
1, 2, or 3 of the following moieties; e.g., consisting of 1,2,3, 
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4, or 5 of the following moieties; e.g., consisting of 1, 2, or 3 
of the following moieties): alkylene chain, heteroalkylene 
chain, —NHC(=O)— —C(=O)NH —N(C. alkyl)C 
(=O), —C(=O)N(C. alkyl)-, —C(=O)—, or NHC 
(=O)NH-. 
0239. In some embodiments, R'' is a divalent spacer.com 
prising one or more of the following moieties (e.g., compris 
ing 1, 2, 3, 4, or 5 of the following moieties; e.g., comprising 
1, 2, or 3 of the following moieties; e.g., consisting of 1,2,3, 
4, or 5 of the following moieties; e.g., consisting of 1, 2, or 3 
of the following moieties): alkylene chain, heteroalkylene 
chain, or —C(=O)— (e.g., alkylene chain or —C(=O)—). 
In certain embodiments (e.g., when A is NH), the 
—C(=O)— is attached to A. 
(0240. In certain embodiments, R'' is C(=O)-alkylene 
chain. In certain embodiments, A is NH, R7 is C(=O)- 
alkylene chain, and the —C(=O)— is attached to A. 
0241 m is 1,2,3,4,5,6,7,8,9, or 10, e.g., 2, 3, 4, 5, 6, 7, 
8, 9, or 10. 
(0242) R' is a heteroarylene including 5-6 ring atoms 
((wherein from 1-4 of the ring atoms are independently 
selected from N, NH, N C-C alkyl, O, and S; e.g., con 
taining one or more, e.g., from 1-4, 1-3, 1-2 nitrogen atoms), 
optionally substituted with 1, 2, or 3 substituents indepen 
dently selected from Calkyl, Chydroxyalkyl, 
CalkoxyCoalkyl, Coaryl, or Czaralkyl, each of 
which is optionally substituted with a group selected from 
amide, amine, carboxylic acid or a pharmaceutically accept 
able salt thereof; or R' is absent (e.g., R is present and is as 
defined above). 
0243 In some embodiments, R is 

) X 
2N 

0244. In some embodiments, R is H. Calkyl, Chy 
droxyalkyl, CalkoxyCoalkyl, Co-oaryl, or C7-12aralkyl, 
each of which is optionally substituted with a group selected 
from amide, amine, carboxylic acid or a pharmaceutically 
acceptable salt thereof, carboxyl ester, thiol, and thioether. 
0245. In certain embodiments, R is H or Calkyl. 
(0246. In certain embodiments, R is H. 
0247. In other embodiments, R is absent. 
0248 m is 1,2,3,4,5,6,7,8,9, or 10, e.g., 2, 3, 4, 5, 6, 7, 
8, 9, or 10. 
0249. In certain embodiments, m is 8. 
(0250. In certain embodiments, m is 4. 
0251. In certain embodiments, m is 2. 
0252. In certain embodiments, m is 1. 
(0253) The PEG can have any one of the architectures 
described herein (e.g., formulas 2A-2H; table AA). 
0254. In some embodiments, PEG has a molecular weight 
of greater than 1 kDa. 
0255. In some embodiments, PEG has a molecular weight 
of about 1 kDa. 
0256 In some embodiments, PEG has a molecular weight 
of greater than 2 kDa. 
0257. In some embodiments, PEG has a molecular weight 
of about 2 kDa. 
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0258. In some embodiments, PEG has a molecular weight 
of greater than 5 kDa. 
0259. In some embodiments, PEG has a molecular weight 
of about 5 kDa. 
0260. In some embodiments, PEG has a molecular weight 
of greater than 10 kDa. 
0261. In some embodiments, PEG has a molecular weight 
of about 10 kDa. 
0262. In some embodiments, PEG has a molecular weight 
of greater than 20 kDa. 
0263. In some embodiments, PEG has a molecular weight 
of about 20 kDa. 
0264. In some embodiments, PEG has a molecular weight 
of greater than 30 kDa. 
0265. In some embodiments, PEG has a molecular weight 
of about 30 kDa. 
0266. In some embodiments, PEG has a molecular weight 
of greater than 40 kDa. 
0267 In some embodiments, PEG has a molecular weight 
of about 40 kDa. 
0268. In some embodiments, PEG has a molecular weight 
of greater than 50 kDa. 
0269. In some embodiments, prior to conjugation to epoxy 
ketone protease inhibitors, PEG has a plurality of reactive 
functional groups (e.g., azide groups). 
0270. In some embodiments, prior to conjugation to epoxy 
ketone protease inhibitors, PEG has 1, 2, 3, 4, 5, 6, 7, 8, 9, or 
10 reactive functional groups (e.g., azide groups). 
0271 Variable R' 
0272. In some embodiments, R'' is present. 
0273. In some embodiments, R'' is: 

CHOC(=O)R8: (i) 

C(=O)CCHOC(=O)R'; or (ii) 

SR 8. (iii) 
wherein: 
R" is C-alkyl, Chaloalkyl, CigalkoxyCoalkyl, 
Co-oaryl, C7-12aralkyl, C-7cycloalkyl, heteroaryl including 
from 5-10 ring atoms, or heterocyclyl including from 3-7 ring 
atoms, each of which is optionally Substituted; or 
R" is Y". Z"; wherein: 
Y" is a divalent spacer comprising one or more of the follow 
ing moieties (e.g., comprising 1, 2, 3, 4, or 5 of the following 
moieties; e.g., comprising 1, 2, or 3 of the following moieties; 
e.g., consisting of 1, 2, 3, 4, or 5 of the following moieties; 
e.g., consisting of 1, 2, or 3 of the following moieties): het 
eroatom (e.g., N, O, or S), alkylene chain, heteroalkylene 
chain, polyheteroalkylene chain, alkenylene chain, —OC 
(=O) , C(=O)C) , – NHC(=O) , —C(=O)NH-, 
—C(=O)—, cyclodextrin, human serum albumin, amino 
acid, amino acid mimetic, or hydrazine; 
0274 Z" is conjugate for enhancing solubility, stability, 

half-life, permeability, volume of distribution, and/or target 
specificity, which comprises one or more of the following 
moieties (e.g., comprise 1, 2, 3, 4, or 5 of the following 
moieties; e.g., comprise 1, 2, or 3 of the following moieties; 
e.g., consist of 1, 2, 3, 4, or 5 of the following moieties; e.g., 
consist of 1, 2, or 3 of the following moieties): alkylene chain, 
heteroalkylene chain, polyheteroalkylene chain, alkenylene 
chain, cyclodextrin, alkylated cyclodextrin, human serum 
albumin, —OC(=O)— —C(=O)C)— —NHC(=O)—, 
—C(=O)NH , —C(=O)—, monoclonal anti-body, qua 
ternary ammonium ion, NH, docosahexenoic acid, hyalu 
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ronic acid, poly(L-glutamic acid), N-(2-hydroxypropyl) 
methacrylamide copolymer, or dendrimers (e.g., nitro 
substituted dendrimers); and 
r is 0 or 1. 

0275. In some embodiments, each of Y. Y', Y", and Y" is 
independently a divalent spacer comprising one or more of 
the following moieties (e.g., comprising 1, 2, 3, 4, or 5 of the 
following moieties; e.g., comprising 1, 2, or 3 of the following 
moieties; e.g., consisting of 1, 2, 3, 4, or 5 of the following 
moieties; e.g., consisting of 1, 2, or 3 of the following moi 
eties): heteroatom (e.g., N, O, or S), alkylene chain, het 
eroalkylene chain, polyheteroalkylene chain, alkenylene 

0276. In some embodiments, each of Z, Z, Z", and Z" is 
independently a conjugate for enhancing solubility, stability, 
half-life, permeability, volume of distribution, and/or target 
specificity, which comprises one or more of the following 
moieties (e.g., comprise 1, 2, 3, 4, or 5 of the following 
moieties; e.g., comprise 1, 2, or 3 of the following moieties; 
e.g., consist of 1, 2, 3, 4, or 5 of the following moieties; e.g., 
consist of 1, 2, or 3 of the following moieties): alkylene chain, 
heteroalkylene chain, polyheteroalkylene chain, alkenylene 
chain, —OC(=O)— —C(=O)C)— —NHC(=O)—, 
—C(=O)NH , —C(=O)—, quaternary ammonium ion, 
NH2, docosahexenoic acid, hyaluronic acid, poly(L-glutamic 
acid), N-(2-hydroxypropyl) or methacrylamide copolymer. 
0277. In some embodiments, the prodrug has Formula 1H: 

1H 

2 

O RS3 RN2 O RSI R PEG 

ls N R3 
RI N N 

CH3 
RN3 O RS2 RNI R' R iii. 

0278 wherein m is 1, 2, 3, 4, 5, 6, 7, 8, 9, or 10, e.g., 2, 3, 
4, 5, 6, 7, 8, 9, or 10; 
0279 and the compound is attached to the PEG through 
one of RY', RY, R Y or RY, wherein at least one of RY', RY, 
RN3 or RN4 is R14. 
0280. In certain embodiments, m is 8. 
0281. In certain embodiments, m is 4. 
0282. In certain embodiments, m is 2. 
0283. In certain embodiments, m is 1. 
0284. When present as a divalent moiety in formula 1H, 
R" is R'' R , in which R is connected to PEG, and 
R'' is a divalent spacer comprising one or more of the fol 
lowing moieties (e.g., comprise 1, 2, 3, 4, or 5 of the following 
moieties; e.g., comprise 1, 2, or 3 of the following moieties; 
e.g., consist of 1, 2, 3, 4, or 5 of the following moieties; e.g., 
consist of 1, 2, or 3 of the following moieties): heteroatom 
(e.g., N, O, or S), alkylene chain, heteroalkylene chain, poly 
heteroalkylene chain, alkenylene chain, arylene including 
6-10 ring atoms, heteroarylene including from 5-10 ring 
atoms (wherein from 1-3 of the ring atoms are independently 
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selected from N, NH, N C-C alkyl, O, and S), heterocy 
cloalkylene including 3-9 ring atoms (wherein from 1-3 of the 
ring atoms are independently selected from N, NH, N C 
C alkyl, O, and S), —OC(=O)— —C(=O)C)— —NHC 
(=O)— —C(=O)NH —N(Calkyl)C(=O), 
—C(=O)N(Calkyl)-, -C(=O)-, -NHC(=O)NH-, 
cyclodextrin, human serum albumin, amino acid, amino acid 
mimetic, or hydrazine, wherein arylene including 6-10 ring 
atoms, heteroarylene including from 5-10 ring atoms, and 
heterocycloalkylene including 3-9 ring atoms are each 
optionally substituted with 1, 2, or 3 substituents each inde 
pendently selected from the group consisting of halo, cyano, 
nitro, hydroxyl, Calkoxy, heteroalkyl, Co aryloxy, Cz 
aralkoxy, CFs, quaternary ammonium ion, Sugar, Coalkyl, 
—C(=O)(Calkyl). —SO(C- alkyl). —C(=O)C(C. 
alkyl), —C(=O)C(heteroalkyl), —C(=O)NH(C. alkyl). 
—C(=O)NH(heteroalkyl), —C(=O)(phenyl), - SO(phe 
nyl), and phosphate (or a salt thereof). 
0285) In some embodiments, R'' is divalent spacer com 
prising one or more of the following moieties (e.g., comprise 
1, 2, 3, 4, or 5 of the following moieties; e.g., comprise 1, 2, 
or 3 of the following moieties; e.g., consist of 1, 2, 3, 4, or 5 
of the following moieties; e.g., consist of 1, 2, or 3 of the 
following moieties): heteroatom (e.g., N, O, or S), alkylene 
chain, heteroalkylene chain, arylene including 6-10 ring 
atoms, heteroarylene including from 5-10 ring atoms 
(wherein from 1-3 of the ring atoms are independently 
selected from N, NH, N C-C alkyl, O, and S), heterocy 
cloalkylene including 3-9 ring atoms (wherein from 1-3 of the 
ring atoms are independently selected from N, NH, N C 
C alkyl, O, and S), —OC(=O) , —C(=O)C)—, NHC 
(=O)— —C(=O)NH —N(Calkyl)C(=O), 
—C(=O)N(Calkyl)-, —C(=O)—, or NHC(=O) 
NH , wherein 6-10 membered arylene, 5-10 membered het 
eroarylene, and 6-10 membered cycloalkylene are each 
optionally substituted with 1, 2, or 3 substituents each inde 
pendently selected from the group consisting of halo, cyano, 
Calkoxy, heteroalkyl, CF, and Calkyl. 
(0286. In some embodiments, R'' is divalent spacer com 
prising one or more of the following moieties (e.g., comprise 
1, 2, 3, 4, or 5 of the following moieties; e.g., comprise 1, 2, 
or 3 of the following moieties; e.g., consist of 1, 2, 3, 4, or 5 
of the following moieties; e.g., consist of 1, 2, or 3 of the 
following moieties): heteroatom (e.g., N, O, or S), alkylene 
chain, heteroalkylene chain, arylene including 6-10 ring 
atoms, heteroarylene including from 5-10 ring atoms 
(wherein from 1-3 of the ring atoms are independently 
selected from N, NH, N C-C alkyl, O, and S), heterocy 
cloalkylene including 3-9 ring atoms (wherein from 1-3 of the 
ring atoms are independently selected from N, NH, N C 
C alkyl, O, and S), —NHC(=O)— —C(=O)NH . 
—N(C. alkyl)C(=O), —C(=O)N(C. alkyl)-. 
—C(=O) , or -NHC(=O)NH , wherein 6-10 mem 
bered arylene, 5-10 membered heteroarylene, and 6-10 mem 
bered cycloalkylene are each optionally substituted with 1, 2, 
or 3 substituents each independently selected from the group 
consisting of halo, Calkoxy, heteroalkyl, CF, and 
Coalkyl. 
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(0287. In some embodiments, R'' is a divalent spacer.com 
prising one or more of the following moieties (e.g., comprise 
1, 2, 3, 4, or 5 of the following moieties; e.g., comprise 1, 2, 
or 3 of the following moieties; e.g., consist of 1, 2, 3, 4, or 5 
of the following moieties; e.g., consist of 1, 2, or 3 of the 
following moieties): heteroatom (e.g., N, O, or S), alkylene 
chain, —C(=O)— —NHC(=O)— —C(=O)NH , het 
eroalkylene chain, phenylene, indolylene, indolinylene, 
thiophenylene, or furanylene, wherein phenylene, 
indolylene, indolinylene, thiophenylene, and furanylene are 
optionally substituted with 1, 2, or 3 substituents each inde 
pendently selected from the group consisting of halo, C. 
alkoxy, heteroalkyl, CF, and Calkyl. In certain embodi 
ments, when alkylene chain is present, the alkylene chain is 
linked to the backbone nitrogen. 
(0288. In certain embodiments, R'' is -alkylene (e.g., 
C1-C6, C1-C3) chain-O C(O)-phenylene-, e.g., —CH2— 
O C(O)-phenylene-. In embodiments, the alkylene chain is 
linked to the backbone nitrogen (i.e., nitrogen attached to one 
of RN, R^2, RN3 or RN). 
0289 R' is a heteroarylene including 5-6 ring atoms 
((wherein from 1-4 of the ring atoms are independently 
selected from N, NH, N C-C alkyl, O, and S; e.g., con 
taining one or more, e.g., from 1-4, 1-3, 1-2 nitrogen atoms), 
optionally substituted with 1, 2, or 3 substituents indepen 
dently selected from Calkyl, Chydroxyalkyl, 
CigalkoxyCoalkyl, Co-oaryl, or C7-12aralkyl, each of 
which is optionally substituted with a group selected from 
amide, amine, carboxylic acid or a pharmaceutically accept 
able salt thereof; or R' is absent (e.g., R is present and is as 
defined above). 
0290. In some embodiments, R is 

RS5 

X-X 
e N 

(0291. In some embodiments, R is H, Calkyl, Chy 
droxyalkyl, CalkoxyCoalkyl, Coaryl, or Czaralkyl, 
each of which is optionally substituted with a group selected 
from amide, amine, carboxylic acid or a pharmaceutically 
acceptable salt thereof, carboxyl ester, thiol, and thioether. 
(0292. In certain embodiments, R is H or Calkyl. 
0293. In certain embodiments, R is H. 
0294. In other embodiments, R is absent. 
0295) The PEG can have any one of the architectures 
described herein (e.g., formulas 2A-2H; table AA). 
0296. In some embodiments, PEG has a molecular weight 
of greater than 1 kDa. 
0297. In some embodiments, PEG has a molecular weight 
of about 1 kDa. 

0298. In some embodiments, PEG has a molecular weight 
of greater than 2 kDa. 
0299. In some embodiments, PEG has a molecular weight 
of about 2 kDa. 

0300. In some embodiments, PEG has a molecular weight 
of greater than 5 kDa. 



US 2014/O 105921 A1 

0301 In some embodiments, PEG has a molecular weight 
of about 5 kDa. 
0302) In some embodiments, PEG has a molecular weight 
of greater than 10 kDa. 
0303. In some embodiments, PEG has a molecular weight 
of about 10 kDa. 
0304. In some embodiments, PEG has a molecular weight 
of greater than 20 kDa. 
0305. In some embodiments, PEG has a molecular weight 
of about 20 kDa. 
0306 In some embodiments, PEG has a molecular weight 
of greater than 30 kDa. 
0307. In some embodiments, PEG has a molecular weight 
of about 30 kDa. 
0308. In some embodiments, PEG has a molecular weight 
of greater than 40 kDa. 
0309. In some embodiments, PEG has a molecular weight 
of about 40 kDa. 
0310. In some embodiments, PEG has a molecular weight 
of greater than 50 kDa. 
0311. In some embodiments, prior to conjugation to epoxy 
ketone protease inhibitors, PEG has a plurality of reactive 
functional groups (e.g., azide groups). 
0312. In some embodiments, prior to conjugation to epoxy 
ketone protease inhibitors, PEG has 1, 2, 3, 4, 5, 6, 7, 8, 9, or 
10 reactive functional groups (e.g., azide groups). 
0313 Variables R^, R^2, R^, and R^* 
0314. In some embodiments, each of R', RY, RY, and 
RY is H. 
0315 Variables RandR 
0316) In some embodiments, RandR, together with the 
carbon atom to which both are attached, form a carbonyl 
group. 
0317 Non-Limiting R', R', R', and R''Combinations 
0318. In some embodiments, one of R'', R'', R', and R' 

is present. 
0319. In some embodiments, one of R', R', R', and R' 
is present, wherein R' is present, and R and R together 
form an expoxide ring. 
0320 In some embodiments, one of R', R', R', and R' 
is present, R is hydroxyl, and wherein R' is present and is a 
leaving group. 
0321) In some embodiments, one of R'', R'', R', and R' 
is present, Ractivated hydroxyl, and wherein R' is present 
and is a leaving group. 
0322. In some embodiments, one of RandR'' is present, 
R is hydroxyl, R'' is present, and wherein R' is present is a 
leaving group. 
0323. In some embodiments, one of RandR'' is present, 
R is activated hydroxyl, R'' is present, and wherein R' is 
present is a leaving group. 
0324) In some embodiments, one of R'' and R'' is present, 
R is hydroxyl, R' is present, and wherein R' is present is a 
leaving group. 
0325 In some embodiments, one of R'' and R'' is present, 
R is activated hydroxyl, R is present, and wherein R'' is 
present is a leaving group. 
0326. In some embodiments, one of R'' and R' is present, 
R is hydroxyl, R'' is present, and wherein R' is present is a 
leaving group. 
0327. In some embodiments, one of R'' and R' is present, 
R is activated hydroxyl, R'' is present, and wherein R' is 
present is a leaving group. 
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0328. In some embodiments, each of R', R', R', and 
R" is present, R is hydroxyl, and wherein R'' is a leaving 
group. 
0329. In some embodiments, each of R'', R', R', and 
R'' is present, R is activated hydroxyl, and wherein R' is a 
leaving group. 
10330. In some embodiments, R'' is present. 
0331. In some embodiments, R' is present. 
0332. In some embodiments, R'' is present. 
0333 PEG Architecture 
0334. It is understood that one or more independently 
selected formula (I) compounds (i.e., each of the compounds 
can be the same or different) can be conjugated to a polyeth 
ylene glycol (PEG) polymer chain. 
0335. In some embodiments, the PEG has a molecular 
weight between about 1 kDa and about 40 kDa. 
0336. In some embodiments, the PEG has a molecular 
weight of about 1 kDa. 
0337. In some embodiments, PEG has a molecular weight 
of greater than 1 kDa. 
0338. In some embodiments, PEG has a molecular weight 
of about 2 kDa. 
0339. In some embodiments, PEG has a molecular weight 
of greater than 2 kDa. 
0340. In some embodiments, the PEG has a molecular 
weight of about 5 kDa. 
0341. In some embodiments, PEG has a molecular weight 
of greater than 5 kDa. 
0342. In some embodiments, the PEG has a molecular 
weight of about 10 kDa. 
0343. In some embodiments, PEG has a molecular weight 
of greater than 10 kDa. 
0344. In some embodiments, the PEG has a molecular 
weight of about 20 kDa. 
0345. In some embodiments, PEG has a molecular weight 
of greater than 20 kDa. 
0346. In some embodiments, the PEG has a molecular 
weight of about 40 kDa. 
0347 In some embodiments, PEG has a molecular weight 
of greater than 40 kDa. 
0348. In some embodiments, PEG has a molecular weight 
of greater than 50 kDa. 
0349. In some embodiments, the prodrug has Formula 2A: 

(2A) 

1'N1 to 1)a)'\-1NGinka sm 
wherein SM is a compound of Formula (I) attached to the 
PEG through a linker. 
0350. In some embodiments, the prodrug is attached to a 
bifunctional PEG and has Formula 2B: 

(2B) 

SM link O 
Ke O 1)- SM 

0351 wherein each SM is an independently selected com 
pound of Formula (I) attached to the PEG through an inde 
pendently selected linker. 
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0352. In some embodiments, the prodrug is a four-arm 
PEG of Formula 2C: 

(2C) 
SM 

O 

SM KS-1N, N-n 
OI, SM 

0353 wherein each SM is an independently selected com 
pound of Formula (I) attached to the PEG through an inde 
pendently selected linker. 
0354. In some embodiments, the prodrug has an eight-arm 
hexaglycerin core and is of Formula 2D: 

r " 
- - - - - - - - 

SM 

0355 wherein each SM is an independently selected com 
pound of Formula (I) attached to the PEG through an inde 
pendently selected linker. 
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0356. In some embodiments, the prodrug has an eight-arm 
tripentaerythritol core, and is of Formula 2E: 

(2E) 

SM SM SM 

O O O 

0357 wherein each SM is an independently selected com- 0360. In some embodiments, the prodrug has a branched 
pound of Formula (I) attached to the PEG through an inde- four-arm PEG, and is of Formula 2G: 
pendently selected linker. 

2G 
0358. In some embodiments, the prodrug has a branched (2G) 
two-arm PEG, and is of Formula 2F: p 

2F /K o- " O O 

SM x- p 
SM-linker O Z\ C. vi. 

iii. O O 

O \-( 
pi O K 

\ O 
pi O 

V 

0359 wherein each SM is an independently selected com- 0361 wherein each SM is an independently selected com 
pound of Formula (I) attached to the PEG through an inde- pound of Formula (I) attached to the PEG through an inde 
pendently selected linker. pendently selected linker. 
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0362. In some embodiments, the prodrug has a branched 
four-arm PEG, and is of Formula 2H: 

(2H) 
o1 o1 

pi O pi O 

O O 

l, 
On ON 

SM-Clinker) 

pi 

0363 wherein each SM is an independently selected com 
pound of Formula (I) attached to the PEG through an inde 
pendently selected linker. 
0364. In some embodiments, the PEG architecture of the 
prodrugs is disclosed in Table AA. 

TABLE AA 

For- PEG 
mula Structure Architecture 

2A -O O Linear 

2B SM O 

o1)\)"N1)-One sm 
2C SM 4-Arm 

Bifunctional 

linker 

pi 

O 

S. 
O 

On 1 SM-Ginkel-n-k O O r- (1) on(linkel-SM 
O 

S 
pi 

linker 

SM 
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TABLE AA-continued 

For- PEG 
mula Structure Architecture 

2D O O O O O O O 8-Arm hexaglycerin 

't '- 't 't 't 't 't 't COe 
O O O O O O O O 

linker 

SM SM SM SM SM SM SM SM 

2E SM SM SM 8-Arm 
tripentaerythritol 

COe 

pi pi pi 

O O O 

O 
SM pi n-so O O o-n linkerHSM 

O pi 

O O O 

O O O 

linker linker 

SM SM SM 

2F O- Branched 
2-Arm 

O in g-V 
O 
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TABLE AA-continued 

For- PEG 
mula Structure Architecture 

2G O- Branched 
M 4-Arm 

O in pA/ 
/ 

O in O pA/ Y\ V 

%\ O . 

\-( X 
O 7\ , 

V 

1. 1. Bill 2H 
O 

g 
O 

O O 

SM linker 

* O 

O On 

0366. In some embodiments, the compound is a prodrug of 0365. In some embodiments, the compound is a prodrug of 
compound B: compound A: 

Ph 
O 

O. 

O 
O 

N O. 

N N H 
E H M O O 

Ph 

N 
N. r^ 1 N H S 

O O NPh )- du 
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0367. Non-Limiting Combinations 
0368 A. In some embodiments, the compound has for 
mula (I); and 
0369) R' has formula (II): 

(II) 
RN4 

Het-M X 
r RS4 

0370 wherein Het is heterocyclyl that includes from 5-6 
ring atoms, wherein at least one ring atom is a nitrogenatom 
selected from —N(H)— —N(M)-, or —N(C-C alkyl)- 
(e.g., morpholino), and M is C-C alkyl (e.g., CH2); 
0371) R' and R are each independently Calkyl, and 
R and R are each independently Caralkyl (e.g., R' 
and R are both isobutyl, R is phenylethyl, and R is 
phenylmethyl). 
0372 RY', RY, RY, and R^* are each H: 
0373 Rand R, together with the carbon atom to which 
both are attached, form a carbonyl group; 
0374 R is hydroxyl, and R' is present and is selected 
from: (i) —OSO R' (e.g., R is Calkyl (e.g., CH) or 
Co-oaryl (e.g., phenyl); (ii) halo (e.g., iodo); and (iii) 
OSO, R' R-PEG. 

0375. In some embodiments, the PEG can have PEG 
architecture 2A. 
0376. In some embodiments, PEG has a molecular weight 
of greater than 1 kDa. 
0377. In some embodiments, PEG has a molecular weight 
of about 1 kDa. 
0378. In some embodiments, PEG has a molecular weight 
of greater than 2 kDa. 
0379. In some embodiments, PEG has a molecular weight 
of about 2 kDa. 

0380. In some embodiments, PEG has a molecular weight 
of greater than 5 kDa. 
0381. In some embodiments, PEG has a molecular weight 
of about 5 kDa. 

0382. In some embodiments, PEG has a molecular weight 
of greater than 10 kDa. 
0383. In some embodiments, PEG has a molecular weight 
of about 10 kDa. 

0384. In some embodiments, PEG has a molecular weight 
of greater than 20 kDa. 
0385. In some embodiments, PEG has a molecular weight 
of about 20 kDa. 

0386. In some embodiments, PEG has a molecular weight 
of greater than 30 kDa. 
0387. In some embodiments, PEG has a molecular weight 
of about 30 kDa. 

0388. In some embodiments, PEG has a molecular weight 
of greater than 40 kDa. 
0389. In some embodiments, PEG has a molecular weight 
of about 40 kDa. 

0390. In some embodiments, PEG has a molecular weight 
of greater than 50 kDa. 
0391. In some embodiments, prior to conjugation to epoxy 
ketone protease inhibitors, PEG has a plurality of reactive 
functional groups (e.g., azide groups). 
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0392. In some embodiments, prior to conjugation to epoxy 
ketone protease inhibitors, PEG has 1, 2, 3, 4, 5, 6, 7,8,9, or 
10 reactive functional groups (e.g., azide groups). 
0393. In some embodiments (e.g., when R is present), 
R" is a divalent spacer comprising one or more of the fol 
lowing moieties (e.g., comprising 1, 2, 3, 4, or 5 of the 
following moieties; e.g., comprising 1, 2, or 3 of the following 
moieties; e.g., consisting of 1, 2, 3, 4, or 5 of the following 
moieties; e.g., consisting of 1, 2, or 3 of the following moi 
eties): heteroatom (e.g., N, O, or S), alkylene chain, het 
eroalkylene chain, phenylene, indolylene, indolinylene, 
thiophenylene, or furanylene (e.g., phenylene), wherein phe 
nylene, indolylene, indolinylene, thiophenylene, and fura 
nylene are optionally substituted with 1, 2, or 3 substituents 
each independently selected from the group consisting of 
halo, Calkoxy, heteroalkyl, CF, and Calkyl. In embodi 
ments, R20 is 

RS5 

X-X 
N2 N 

e.g., R is hydrogen. 
0394 B. In some embodiments, the compound has for 
mula (V); and 
0395 Q is SO; 
0396) R' has formula (II): 

(II) 
RN4 

Het-M X 
r RS4 

0397 wherein Het is heterocyclyl that includes from 5-6 
ring atoms, wherein at least one ring atom is a nitrogenatom 
selected from —N(H)— —N(M)-, or —N(C-C alkyl)- 
(e.g., morpholino), and M is C-C alkyl (e.g., CH): 
0398 R' and R are each independently Calkyl, and 
R and R are each independently Czaralkyl (e.g., R' 
and R are both isobutyl, R is phenylethyl, and R is 
phenylmethyl). 
0399 R^, R^2, R^, and R^* are each H: 
(0400 R and R, together with the carbon atom to which 
both are attached, form a carbonyl group; and 
04.01 R is hydroxyl. 
0402. In some embodiments, m is 2, 4, or 8; 
0403. In some embodiments, R is present; e.g., R is 

RS5 

X-X 
2N 

e.g., R is H. 
0404 In some embodiments, R is absent. 
0405. In some embodiments, the PEG can have PEG 
architecture 2B or 2C. 
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0406. In some embodiments, PEG has a molecular weight 
of greater than 1 kDa. 
0407. In some embodiments, PEG has a molecular weight 
of about 1 kDa. 

0408. In some embodiments, PEG has a molecular weight 
of greater than 2 kDa. 
04.09. In some embodiments, PEG has a molecular weight 
of about 2 kDa. 

0410. In some embodiments, PEG has a molecular weight 
of greater than 5 kDa. 
0411. In some embodiments, PEG has a molecular weight 
of about 5 kDa. 

0412. In some embodiments, PEG has a molecular weight 
of greater than 10 kDa. 
0413. In some embodiments, PEG has a molecular weight 
of about 10 kDa. 

0414. In some embodiments, PEG has a molecular weight 
of greater than 20 kDa. 
0415. In some embodiments, PEG has a molecular weight 
of about 20 kDa. 

0416) In some embodiments, PEG has a molecular weight 
of greater than 30 kDa. 
0417. In some embodiments, PEG has a molecular weight 
of about 30 kDa. 

0418. In some embodiments, PEG has a molecular weight 
of greater than 40 kDa. 
0419. In some embodiments, PEG has a molecular weight 
of about 40 kDa. 

0420. In some embodiments, PEG has a molecular weight 
of greater than 50 kDa. 
0421. In some embodiments, prior to conjugation to epoxy 
ketone protease inhibitors, PEG has a plurality of reactive 
functional groups (e.g., azide groups). 
0422. In some embodiments, prior to conjugation to epoxy 
ketone protease inhibitors, PEG has 1, 2, 3, 4, 5, 6, 7, 8, 9, or 
10 reactive functional groups (e.g., azide groups). 
0423. In some embodiments (e.g., when R is present, 
e.g., as defined above), R is a divalent spacer comprising 
one or more of the following moieties (e.g., comprising 1, 2, 
3, 4, or 5 of the following moieties; e.g., comprising 1, 2, or 3 
of the following moieties; e.g., consisting of 1, 2, 3, 4, or 5 of 
the following moieties; e.g., consisting of 1, 2, or 3 of the 
following moieties): heteroatom (e.g., N, O, or S), alkylene 
chain, heteroalkylene chain, phenylene, indolylene, indoli 
nylene, thiophenylene, or furanylene (e.g., phenylene), 
wherein phenylene, indolylene, indolinylene, thiophenylene, 
and furanylene are optionally Substituted with 1, 2, or 3 (e.g., 
2) Substituents each independently selected from the group 
consisting of halo, Calkoxy, heteroalkyl, CF, and 
Calkyl (e.g., Calkoxy, e.g., methoxy or Calkyl, e.g., 
methyl). In certain embodiments, R is. 

O 

O 
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-continued 

os-X s MeO 

OMe 

in embodiments, R is present, e.g., as defined above. 
0424) In some embodiments (e.g., when R is absent), 
R" is a divalent spacer comprising one or more of the fol 
lowing moieties (e.g., comprising 1, 2, 3, 4, or 5 of the 
following moieties; e.g., comprising 1, 2, or 3 of the following 
moieties; e.g., consisting of 1, 2, 3, 4, or 5 of the following 
moieties; e.g., consisting of 1, 2, or 3 of the following moi 
eties): heteroatom (e.g., N, O, or S), alkylene chain, NHC 
(=O)— —C(=O)NH , heteroalkylene chain, phenylene, 
indolylene, indolinylene, thiophenylene, or furanylene, 
wherein phenylene, indolylene, indolinylene, thiophenylene, 
and furanylene are optionally substituted with 1, 2, or 3 sub 
stituents each independently selected from the group consist 
ing of halo, Calkoxy, heteroalkyl, CF, and Calkyl. In 
certain embodiments, when either of NHC(=O)— or 
- C(=O)NH is present, -NHC(=O) or –C(=O) 
NH is linked to PEG. 
0425 C. In some embodiments, the compound has for 
mula (IV); and 
0426) R' has formula (II): 

(II) 
RN4 

rely 
O RS4 

wherein Het is heterocyclyl that includes from 5-6 ring atoms, 
wherein at least one ring atom is a nitrogen atom selected 
from N(H)— —N(M)-, or N(C-C alkyl)- (e.g., mor 
pholino), and M is C-C alkyl (e.g., CH): 
0427 R and R are each independently Calkyl, and 
R and R are each independently Czaralkyl (e.g., R' 
and R are both isobutyl, R is phenylethyl, and R is 
phenylmethyl). 
0428 RY', RY, RY, and R^* are each H: 
0429) R' and R, together with the carbon atom to which 
both are attached, form a carbonyl group; 
0430 R is hydroxyl, or R' is present and is selected 
from: (i) —OSO, R' (e.g., R' is Calkyl (e.g., CH,) or 
Coaryl (e.g., phenyl); and (ii) halo (e.g., iodo). 
0431. In some embodiments, m is 2, 4, or 8. 
0432. In some embodiments, R” is present; e.g., R is 

RS5 

X-X 
2N 

e.g., R is H. 
0433. In some embodiments, R is absent. 
0434. In some embodiments, the PEG can have PEG 
architecture 2B or 2C. 
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0435. In some embodiments, the PEG can have PEG 
architecture 2D. 

0436. In some embodiments, the PEG can have PEG 
architecture 2E or 2F. 

0437. In some embodiments, the PEG can have PEG 
architecture 2G or 2H. 

0438. In some embodiments, PEG has a molecular weight 
of greater than 1 kDa. 
0439. In some embodiments, PEG has a molecular weight 
of about 1 kDa. 

0440. In some embodiments, PEG has a molecular weight 
of greater than 2 kDa. 
0441. In some embodiments, PEG has a molecular weight 
of about 2 kDa. 

0442. In some embodiments, PEG has a molecular weight 
of greater than 5 kDa. 
0443) In some embodiments, PEG has a molecular weight 
of about 5 kDa. 

0444. In some embodiments, PEG has a molecular weight 
of greater than 10 kDa. 
0445. In some embodiments, PEG has a molecular weight 
of about 10 kDa. 

0446. In some embodiments, PEG has a molecular weight 
of greater than 20 kDa. 
0447. In some embodiments, PEG has a molecular weight 
of about 20 kDa. 

0448. In some embodiments, PEG has a molecular weight 
of greater than 30 kDa. 
0449 In some embodiments, PEG has a molecular weight 
of about 30 kDa. 

0450. In some embodiments, PEG has a molecular weight 
of greater than 40 kDa. 
0451. In some embodiments, PEG has a molecular weight 
of about 40 kDa. 

0452. In some embodiments, PEG has a molecular weight 
of greater than 50 kDa. 
0453. In some embodiments, prior to conjugation to epoxy 
ketone protease inhibitors, PEG has a plurality of reactive 
functional groups (e.g., azide groups). 
0454. In some embodiments, prior to conjugation to epoxy 
ketone protease inhibitors, PEG has 1, 2, 3, 4, 5, 6, 7, 8, 9, or 
10 reactive functional groups (e.g., azide groups). 
0455. In some embodiments, R’ is divalent spacer com 
prising one or more of the following moieties (e.g., compris 
ing 1, 2, 3, 4, or 5 of the following moieties; e.g., comprising 
1, 2, or 3 of the following moieties; e.g., consisting of 1,2,3, 
4, or 5 of the following moieties; e.g., consisting of 1, 2, or 3 
of the following moieties): heteroatom (e.g., N, O, or S), 
alkylene chain, heteroalkylene chain, arylene including 6-10 
ring atoms, heteroarylene including from 5-10 ring atoms 
(wherein from 1-3 of the ring atoms are independently 
selected from N, NH, N C-C alkyl, O, and S), heterocy 
cloalkylene including 3-9 ring atoms (wherein from 1-3 of the 
ring atoms are independently selected from N, NH, N C 
C alkyl, O, and S), —NHC(=O)— —C(=O)NH . 
—N(Calkyl)C(=O), —C(=O)N(Calkyl)- 
—C(=O) , or -NHC(=O)NH , wherein 6-10 mem 
bered arylene, 5-10 membered heteroarylene, and 6-10 mem 
bered cycloalkylene are each optionally substituted with 1, 2, 
or 3 substituents each independently selected from the group 
consisting of halo, Calkoxy, heteroalkyl, CF, and 
Coalkyl. 
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10456. In some embodiments, R’ is one selected from the 
group consisting of: 

O > 

v. C. 
N 

N 
H 

H 

s r > 



US 2014/O 105921 A1 

-continued 

0457 D In some embodiments, the compound has for 
mula (1H); and 
0458) R' has formula (II): 

(II) 

trils X 
O RS4 

wherein Het is heterocyclyl that includes from 5-6 ring atoms, 
wherein at least one ring atom is a nitrogen atom selected 
from N(H)— —N(M)-, or—N(C-C alkyl)- (e.g., mor 
pholino), and M is C-C alkyl (e.g., CH): 
0459 R' and R are each independently Calkyl, and 
R and R are each independently Czaralkyl (e.g., R' 
and R are both isobutyl, R is phenylethyl, and R is 
phenylmethyl). 
0460 one of RY', RY, RY, and RY is R', and the others 
are each H; 
0461) R' and R, together with the carbon atom to which 
both are attached, form a carbonyl group; and 
0462 R and R, together with the carbonatoms to which 
each is attached, form an epoxide ring. 
0463. In some embodiments, m is 2, 4, or 8: 
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10464) In some embodiments, R” is present; e.g., R is 
RS5 

X-X 
e N 

e.g., R is H. 
0465. In some embodiments, R is absent. 
0466. In some embodiments, the PEG can have PEG 
architecture 2B or 2C. 
0467. In some embodiments, PEG has a molecular weight 
of greater than 1 kDa. 
0468. In some embodiments, PEG has a molecular weight 
of about 1 kDa. 
0469. In some embodiments, PEG has a molecular weight 
of greater than 2 kDa. 
0470. In some embodiments, PEG has a molecular weight 
of about 2 kDa. 

0471. In some embodiments, PEG has a molecular weight 
of greater than 5 kDa. 
0472. In some embodiments, PEG has a molecular weight 
of about 5 kDa. 

0473. In some embodiments, PEG has a molecular weight 
of greater than 10 kDa. 
0474. In some embodiments, PEG has a molecular weight 
of about 10 kDa. 
0475. In some embodiments, PEG has a molecular weight 
of greater than 20 kDa. 
0476. In some embodiments, PEG has a molecular weight 
of about 20 kDa. 

0477. In some embodiments, PEG has a molecular weight 
of greater than 30 kDa. 
0478. In some embodiments, PEG has a molecular weight 
of about 30 kDa. 

0479. In some embodiments, PEG has a molecular weight 
of greater than 40 kDa. 
0480. In some embodiments, PEG has a molecular weight 
of about 40 kDa. 

0481. In some embodiments, PEG has a molecular weight 
of greater than 50 kDa. 
0482 In some embodiments, prior to conjugation to epoxy 
ketone protease inhibitors, PEG has a plurality of reactive 
functional groups (e.g., azide groups). 
0483. In some embodiments, prior to conjugation to epoxy 
ketone protease inhibitors, PEG has 1, 2, 3, 4, 5, 6, 7,8,9, or 
10 reactive functional groups (e.g., azide groups). 
0484. In some embodiments, R'' is R'' R , in 
which R" is connected to PEG, and R'' is a divalent spacer 
comprising one or more of the following moieties (e.g., com 
prise 1, 2, 3, 4, or 5 of the following moieties; e.g., comprise 
1, 2, or 3 of the following moieties; e.g., consist of 1, 2, 3, 4, 
or 5 of the following moieties; e.g., consist of 1, 2, or 3 of the 
following moieties): heteroatom (e.g., N, O, or S), alkylene 
chain, —C(=O)— —NHC(=O)— —C(=O)NH , het 
eroalkylene chain, phenylene, indolylene, indolinylene, 
thiophenylene, or furanylene, wherein phenylene, 
indolylene, indolinylene, thiophenylene, and furanylene are 
optionally substituted with 1, 2, or 3 substituents each inde 
pendently selected from the group consisting of halo, C. 
alkoxy, heteroalkyl, CF, and Calkyl. In certain embodi 
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ments, when alkylene chain is present, the alkylene chain is 
linked to the backbone nitrogen. 
0485. In certain embodiments, R'' is -alkylene chain 
(e.g., CH-O-C(O)-phenylene-. In embodiments, the 
alkylene chain is linked to the backbone nitrogen. 
0486 In some embodiments, one RY' and RY is R'' (e.g., 
RY) and the other is hydrogen, and RY and RY are each 
hydrogen. 
0487. In some embodiments, one RY and RY is R', and 
the other is hydrogen, and R' and Rare each hydrogen. 
0488 E. In some embodiments, the compound has for 
mula (VIII); and 
0489 Het is heterocyclyl that includes from 5-6 ring 
atoms, wherein at least one ring atom is a nitrogen atom 
selected from —N(H)— —N(M)-, or —N(C-C alkyl)- 
(e.g., morpholino), and M is C-C alkyl (e.g., CH): 
0490 the R/R-containing substituent in formula VIII 

is attached to the Het ring nitrogen atom, thereby forming a 
quaternary nitrogen atom and wherein the positive charge 
associated with the quaternary nitrogenatom is balanced by a 
pharmaceutically acceptable anion; 
0491 Ar is phenyl, optionally substituted with from 1-3 
Substituents independently selected from Calkyl, 
Calkoxy, and halo; 
0492 R and R are each independently Calkyl, and 
R and R are each independently Caralkyl (e.g., R' 
and R are both isobutyl, R is phenylethyl, and R is 
phenylmethyl). 
0493 RN, R^, R^, and R^* are each H; 
0494 R and R, together with the carbon atom to which 
both are attached, form a carbonyl group; and 
0495 RandR, together with the carbon atoms to which 
each is attached, form an epoxide ring. 
0496. In some embodiments, m is 2, 4, or 8: 
0497. In some embodiments, R” is present; e.g., R is 

RS5 

X-X 
2N 

e.g., R is H. 
0498. In some embodiments, R is absent. 
0499. In some embodiments, the pharmaceutically accept 
able anion is selected from chloride, iodide, acetate, mesy 
late, tosylate, and citrate. 
0500. In some embodiments, the PEG can have PEG 
architecture 2B or 2C. 
0501. In some embodiments, PEG has a molecular weight 
of greater than 1 kDa. 
0502. In some embodiments, PEG has a molecular weight 
of about 1 kDa. 
0503. In some embodiments, PEG has a molecular weight 
of greater than 2 kDa. 
0504. In some embodiments, PEG has a molecular weight 
of about 2 kDa. 
0505. In some embodiments, PEG has a molecular weight 
of greater than 5 kDa. 
0506. In some embodiments, PEG has a molecular weight 
of about 5 kDa. 
0507. In some embodiments, PEG has a molecular weight 
of greater than 10 kDa. 
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0508. In some embodiments, PEG has a molecular weight 
of about 10 kDa. 
0509. In some embodiments, PEG has a molecular weight 
of greater than 20 kDa. 
0510. In some embodiments, PEG has a molecular weight 
of about 20 kDa. 
0511. In some embodiments, PEG has a molecular weight 
of greater than 30 kDa. 
0512. In some embodiments, PEG has a molecular weight 
of about 30 kDa. 
0513. In some embodiments, PEG has a molecular weight 
of greater than 40 kDa. 
0514. In some embodiments, PEG has a molecular weight 
of about 40 kDa. 
0515. In some embodiments, PEG has a molecular weight 
of greater than 50 kDa. 
0516. In some embodiments, prior to conjugation to epoxy 
ketone protease inhibitors, PEG has a plurality of reactive 
functional groups (e.g., azide groups). 
0517. In some embodiments, prior to conjugation to epoxy 
ketone protease inhibitors, PEG has 1, 2, 3, 4, 5, 6, 7,8,9, or 
10 reactive functional groups (e.g., azide groups). 
0518. In some embodiments, R is a divalent spacer com 
prising one or more of the following moieties (e.g., comprise 
1, 2, 3, 4, or 5 of the following moieties; e.g., comprise 1, 2, 
or 3 of the following moieties; e.g., consist of 1, 2, 3, 4, or 5 
of the following moieties; e.g., consist of 1, 2, or 3 of the 
following moieties): heteroatom (e.g., N, O, or S), alkylene 
chain, heteroalkylene chain, —CGEO)—, or phenylene, 
wherein phenylene is optionally substituted with 1, 2, or 3 
Substituents each independently selected from the group con 
sisting of halo, Calkoxy, heteroalkyl, CF, and Calkyl. 
(0519. In some embodiments, R is a divalent spacer com 
prising one or more of the following moieties (e.g., comprise 
1, 2, 3, 4, or 5 of the following moieties; e.g., comprise 1, 2, 
or 3 of the following moieties; e.g., consist of 1, 2, 3, 4, or 5 
of the following moieties; e.g., consist of 1, 2, or 3 of the 
following moieties): heteroatom (e.g., N, O, or S), alkylene 
chain, heteroalkylene chain, or—C(=O)—. 
0520. In certain embodiments, R is —O C(O)-alky 
lene chain (e.g., C2). 
0521 F. In some embodiments, the compound has for 
mula (II); and 
0522) R' has formula (II): 

(II) 
RN4 

rely 
O RS4 

wherein Het is heterocyclyl that includes from 5-6 ring atoms, 
wherein at least one ring atom is a nitrogen atom selected 
from N(H)— —N(M)-, or—N(C-C alkyl)- (e.g., mor 
pholino), and M is C-C alkyl (e.g., CH): 
0523 R'' and R are each independently Calkyl, and 
R and R are each independently Caralkyl (e.g., R' 
and R are both isobutyl, R is phenylethyl, and R is 
phenylmethyl). 
0524) R', RY, RY, and RY" are each H; and 
0525 RandR, together with the carbonatoms to which 
each is attached, form an epoxide ring. 
0526 In some embodiments, m is 2, 4, or 8; 
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0527 
RS5 

/ X 
2N 

e.g., R is H. 
0528 
0529) 
architecture 2B or 2C. 
0530 
of greater than 1 kDa. 
0531 
of about 1 kDa. 
0532 
of greater than 2 kDa. 
0533 
of about 2 kDa. 
0534 
of greater than 5 kDa. 
0535 
of about 5 kDa. 
0536 
of greater than 10 kDa. 
0537 
of about 10 kDa. 
0538 
of greater than 20 kDa. 
0539 
of about 20 kDa. 
0540 
of greater than 30 kDa. 
0541 
of about 30 kDa. 

Compound 
number 

1 

29 

In some embodiments, R” is present; e.g., R is 

In some embodiments, R is absent. 
In some embodiments, the PEG can have PEG 

In some embodiments, PEG has a molecular weight 

In some embodiments, PEG has a molecular weight 

In some embodiments, PEG has a molecular weight 

In some embodiments, PEG has a molecular weight 

In some embodiments, PEG has a molecular weight 

In some embodiments, PEG has a molecular weight 

In some embodiments, PEG has a molecular weight 

In some embodiments, PEG has a molecular weight 

In some embodiments, PEG has a molecular weight 

In some embodiments, PEG has a molecular weight 

In some embodiments, PEG has a molecular weight 

In some embodiments, PEG has a molecular weight 
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0542. In some embodiments, PEG has a molecular weight 
of greater than 40 kDa. 
0543. In some embodiments, PEG has a molecular weight 
of about 40 kDa. 
0544. In some embodiments, PEG has a molecular weight 
of greater than 50 kDa. 
0545. In some embodiments, prior to conjugation to epoxy 
ketone protease inhibitors, PEG has a plurality of reactive 
functional groups (e.g., azide groups). 
0546. In some embodiments, prior to conjugation to epoxy 
ketone protease inhibitors, PEG has 1, 2, 3, 4, 5, 6, 7,8,9, or 
10 reactive functional groups (e.g., azide groups). 
(0547. In some embodiments, R7 is R'7 R' , in 
which R' is connected to PEG, and R'7' is a divalent spacer 
comprising one or more of the following moieties (e.g., com 
prising 1, 2, 3, 4, or 5 of the following moieties; e.g., com 
prising 1, 2, or 3 of the following moieties; e.g., consisting of 
1, 2, 3, 4, or 5 of the following moieties; e.g., consisting of 1. 
2, or 3 of the following moieties): alkylene chain, heteroalky 
lene chain, —NHC(=O)— —C(=O)NH —N(C. 
6alkyl)C(=O), —C(=O)N(C. alkyl)-, —C(=O)—, or 
NHC(=O)NH-. 

(0548. In some embodiments, R'' is a divalent spacer.com 
prising one or more of the following moieties (e.g., compris 
ing 1, 2, 3, 4, or 5 of the following moieties; e.g., comprising 
1, 2, or 3 of the following moieties; e.g., consisting of 1,2,3, 
4, or 5 of the following moieties; e.g., consisting of 1, 2, or 3 
of the following moieties): alkylene chain, heteroalkylene 
chain, or —C(=O)— (e.g., alkylene chain or —C(=O)—). 
In certain embodiments (e.g., when A is NH), the 
—C(=O)— is attached to A. 
(0549. In certain embodiments, R'' is C(=O)-alkylene 
chain. In certain embodiments, A is NH, R'' is C(=O)- 
alkylene chain, and the —C(=O)— is attached to A. 
0550. In some embodiments, the compound is selected 
from the compounds disclosed in Tables A and B. 
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0551. In some embodiments, the compound is selected 
from the compounds disclosed in Table C. 
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(2) indicates text missing or illegible when filed 

In some embodiments, the compound is selected 0552) 
from the compounds disclosed in Table C1. 
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