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Beascription

RELATED APPLICATION

{G881] This appiication claims the benefit of and pricrity from U.S, Provisional Patent Apglications 82/182,219, filed
Jung 18, 2015, 62/261,213, filed November 30, 2015, and 82/2861,563, filed December 1, 2015.

BACKGROUND OF THE INVENTION

{68021 Nany 'img;% p:ar“i(‘uiafiy cancertherapeutics, have a namow therapeautic window, wherein their side effecis Himit
their beneficial effects, Systernic administration of such drugs often resulls in a limiled therapeutic effect because the
dose required o ehc;t a more rohust effect resuits in unaccepiable side effects to the patient. This is particuiarly critical
it the case of those drugs which possess a high oylotoxic potential, such as cytostatic agents, virostatic agents or
immunosuppressive agents. Numerous research endeavors have looked into delivering a particular drug at a particular
site of action. Often, this approach results in a higher concentration of the drug atthe site of action than would be achieved
by systemic administration, while limiling the side affects.
{68031 Drug delivery in oncology is of particular interest owing 10 the narrow therapeutic window of agents used in
such indication. Numerous research efforts have concentrated on conjugating anticancer drugs with a wide spectrum
of low- and high~molecular-weight carriers including sugars, growth factors, vilamins, peptides, antibodies, polysaccha-
rides, lecting, serum profeins, and synthetic polymers. In most such drug delivery systems, the drug is bound to the
carrier through a spacer that incorporales a pre-determined breaking polat that allows the bound drug 1o be released at
the cellular target site. (Kratz et al,, ChemMedChem, 3:20-53 (2008)). Conjugates are known in which cylostatic agents
are bound to serum proteins, predominantly 1o specific carrier molecules such as human serum albumin and human
serym transferin, and then administerad. Insome instances, conjugates comprise a therapautically effective substance,
and, upon administration, resuit in the transport of the therapeutically effective substance 1o the target site where it is
released (US 7, 387, 771). In other instances, conjugates comprising a therapeutically effective substance, a spacer
molecule and a protein-binding moeleciie, bind covalently o circulating serum albumin upon administration, which result
in the transport of the therapeutically effective substance o the target site where it is released (US 7, 387, 771). Invet
other instances, antibody drug conjugates (ADC) can transport the drug to the target site for local release (Kratz ot al,|
ChemMedChem, 3:20-53 (2008); Panowski et al., mAbs, 8, 34-45 (2014); Chari et al, Angewandie Chem. Int. Ed., 53,
3796-3827 (20140,
{G084] Mowever, when designing drug delivery systemns, the appropriate balance should be struck between preserving
the targeting properiies of the drug carrier while enabling a conirolied release of the drug. The drug delivery construct
should have sufiicient stability in the bloodstream, and yet aliow effeciive release ofthe drug at the tumor site by enzymatic
cleavage, reduction or, in a pH-dependent manner (Kratz et al,, ChemMedChem, 3:20-53 (2008)). For example, Gem-
citabineg (Gemzar®) is an anticancer nuclesside chemotherapeutic agents that is widely used {o treat soiid tumors.
Unforiunately, at iis recommended dose of ~10080 mg/m? approximately 80 % are deactivated by cyiidine deaminase io
the inactive uridine metabolite and excreted in the urine. A further disadvantage resulting in chemo-resistance is the low
expression level of the human equilibrative nucleoside transporter 1 (AENTT} on the cell surface of cancer celis thus
preventing substantial uptake of gemgiiabine,
[B0B8Y  Therefore, there is siill a need for efficient drug delivery and release systems in order 1o achieve more effective
and controlled delivery and release of the drug.

SUMMARY OF THE INVENTION

{G886] The present invention provides delivery systerms for the effective and controlled delivery and release of thera-
peutic agents.
{8007}  The present invention relales to a drug deiivery system that comprises a hydrazone moisty thal is cleaved in
an acidic environment in a controlled manner, 1o provide controlled release of therapeutic agents, The present invention
relates {o a drug delivery system that comprises an amide bond, a carbamate bond, and/or an ester bond that is cleaved
enzymatically, 8.g., by esterases or amidases and/or hydroivtically, to provide controlled release of therapeutic agents.
in soime embodiments, the present invention refates 10 a drug delivery systern that comprises an amide bond that s
cleaved enzyrnatically, e.g., by esterases or amidases and/or hydroiytically, to provide controlfied release of therapeutic
agents. in other embodiments, the present invention relates 10 a drug delivery system that comprises a carbamata bond
that is cleaved enzymatic and/or hydrolytically. In yet other embeodiments, the present invention relates to a drug
delivery systern that comprises an ester bond thatl is cleaved enzymatically and/or hydrolytically.
[O008] The present invention relates {o a dug delivery system tnat comprises (i} a hvdrazone moiaty that is cleaved
in an acidic environment in a conirolled manner, and optionally (i) an amide bond, a cardpamate bond, and/or an ester
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hond that is cleaved enzymalically, e.g., by esterases or amidases and/or hydrolytically, 10 provide controlled release
of therapeutic agents. In some embodiments, the present invention relates 1o a drug delivery system that comprises a
{iy hydrazone moiety that is cleaved in an acidic environment in a conirolied manner, and optionally (i} an amide hond
that iz cleaved enzymatically, e.g., by esterases or amidases and/or hydrolytically, to provide conirolied release of
5 therapeutic agents. in some embodiments, the present invention relates 1o a drug delivery system that comprises a (i)
hwydrazone moiety that is cleaved in an acidic environment in a controlled manner, and optionally {i} a carbamate bond
ihat is cleaved enzymatically and/or hydrolytically, 1o provide controlled release of therapautic agents. in some embod-
iments, the present invention relates to a drug delivery system that comprises a (i) hydrazone moiety that is cleaved in
an acidic environment in a conirolied manner, and oplionally (i) an ester bond that is cleaved enzymatically and/or
10 hydrolytically, 1o provide controlied release of therapeutic agents, In some embodiments, the present invention relates
{0 a drug delivery system thal comprises (i) a hydrazone molety that is cleaved in an acidic environment in a controlled
manner, and optionally (i} an amide bond that is selectively cleaved by carboxylesterase 1 and/or 2, 1o provide controlied
release of therapeutic aganis.
{0009}  In some embodiments, the present invention relates 1o a drug delivery system that comprises a () hydrazone
15 moiety that is cleaved in an acidic environment in a controlied manner, and i) an amide bond that is selectively cleaved
by carboxylesterase 2, to provide controlied release of therapeutic agenis.
{68108 The present invention provides a compound having the structure represented by Formula (i)

20
25
o'y
a0 £y
s €1}
or a pharmaceutically acceptable salt, hydrate, solvate, or isomer thereof, wherein:
35 Agentis seleclad fromthe group consisting of a cytostatic agent, a cytotoxic agent, a cytoking, an immunosuppressive

agent, an antirheumatic, an antiphiogistic, an antibictic, an analgesic, a virostatic agent, an anti-inflammatory agent,

an antimicotic agent, a tranacription facior inhibitor, a cell cycle modulator, an MDR moditiator, a proteasome or

protease inhibitor, an apoptosis modulator, an enzyme inhiditor, a signal ransduction inhibitor, a protease inhibitor,

an angiogenesis inhibitor, a hormone or hormone derivative, an antibody or a fragment thereof, a therapeutically or
40 diagnostically active peptide, a radivactive substance, 3 light emitting substance, a light absorbing substance, and

a derivative of any of the foregoing;

Spacer is absent,

-

4
i X
\\_}- o o ‘t' L o
El £F S
50
nisfori;
X is selected from the group consisting of. optionally substituted ©,-C. g alkyl wherein optionally up 1o six carbon
aloms in said C4-Cy g alkyl are each independently replaced with -QCH,CH,-, optionaily substituted C,-C, g alioyl-
MH-C{O}-R 5~ wherein optionally up to six carbon atoms in sald ©,-C, 5 alkyl are sach independently replaced with
55

-QCH,CH,-; optionally substituted ©,-C g alkyl-C{O-NH-Rs~ wherein oplionally up 1o six carbon atoms in said
CCqp alkyl are each independently replaced with ~OCH,CH.~; optionaily substituled arvl, optionally subsiituted
heteroaryl; and optionally substituted cycloalkyi;

Ry is selected from the group consisting of an optionally substitited aryl, optionally substiiuted hetercaryl, and
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opticnally substituted cycioalkyl,
Y is absent or selectad from the group consisting of optionally substituted C4~Cg alkyl, - NH-C{Q)-, ~C{O}-NH-,
~C{O--, and ~-O-C{C}-;
R, is absent or seleciad from the group consisting of oplionally substiluied C,-C, g alkyl whereln optionally up {o six
5 carbon atoms in said 0,~C, 4 alky! are sach independently replaced with -OCH.CHL,- optionally substitited C4-Cyg
alkyl-NH-C{O)R - wherein optionally up fo six carbon atoms in said C4-C,, alkyl are each independently replaced
with -OCHLCH,-1 and optionally substituted C,-C 5 alky-C{O3-NH-R;5- wherein optionally up to six carbon atoms in
said C4-Cqg alkyl are each independently replaced with —OCH.CH~,
or Ry is a naturally or non~naturally coourring amine acid,
L4 or 4 has the following formula:

R
wreba i o

Tamananiinanans

18

wherein.

20 YW

£ ey

25 { T Py
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f
R sl o OPQOM, wherein My = Mgt,2 Na*, 2KY, ZH%, 2NH,™ oraa SO0, wherein M, = Na®, KY, B NH*

A0

R» is selected from the group consisting of —H, optionally substituted C,-C,» alkyl, optionally substitited arvl, and

optionally substituted heteroaryl;

2y, o, £y and £, are each independently selected from the group consisting of -H, an electron-withdrawing group,

and a water-soluble group;

PBEG is a profein-binding group selected from the group consisting of an optionally substituted maleimide group, an

35 optionally substituted haicacstamide group, an optionally substiluted haloacetate group, an optionally subsiituted
pyridyithic group, an optionally substituted isothiocyanate group, an optionally substituted vinyicarbonyt group, an
optionally substituted aziridine group, an optionally substituted disulfide group, an optionally substituted acetylene
groug, an optionally substituied N-hydroxysuccinimide estergroup, an antibody orfragment thereof, and a derivatized
antibody of derivatized fragment thereof,

40 wherein when Spacer is absent, Agent is linked to the nitrogen adjacent o Spacer by a double bond; and

wherein al least one of £, Z,, Z5 and 24 is an slectron-withdrawing group.

[80114} in some embodiments, PBG is a protein-binding group selected from the group consisting of an ogtionally

substituted maleimide group, an optionally substituted haloacetamide group, an optionally substituted haloacetate group,
45 an optionally substitited pyridyithio group, an opticnally substituted iscthiccyanate group, an optionally substituted

vinvicarbony! group, an optionally substituted azindine group, an optionally subsiituted disulfide group, an optionally

substituted acetviene group, and an optionally substituted N-hydroxysuccinimide ester group.

[3012]  insome embodimants, the PBG s associated with an antibody or fragment thereof. In some embodiments, the

PBG is covalently bound 1o an antibody or ragment thereof. In some embodimants, the PRG is associated with albumin,
50 I other ermnbodiments, the PBG is covalenily bound to endogenous or exogenegous albumin. in other embodiments, the

PGB is covalently bound 1o the cysteine-34 of endogenous or exogenous albumin,

[0843] The present invention provides a compound having the siructure represented by Formula (i)

G
Gy
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Formuls d}

or a pharmaceutically acceptable salt, hydrate, solvate, or isomer thereof;, wherein

[0044] Agent is selecied from the group consisting of a cytostatic agent, a cylotoxic agent, a cyickine, an immuno-
suppressive agent, an antirheumatic, an antiphiogistic, an antibiotic, an analgesic, a virostalic agent, an anti-inflammatory
agent, an antimicotic agent, a transcription factor inhibitor, a cell cycle modulator, an MDR modulator, a proteasome or
protease inhibitor, an apoptosis modulator, an enzyme inhibitor, a signal transduction inhibitor, a protease inhiblor, an
angiogenesis inhibitor, a hormone or hormone derivalive, an antibody or a fragment thereof, g therapeutically
nostically aclive peptide, a radioactive subsiance, a light emifting substance, a light absorbing substance, and a derivative
of any of the foregoing;

Spacer is absent,

nis Dort;

X is selected from the group consisting of optionally substituted C,-C, 4 alkyi wherein opticnally up to six carbon
atoms in said C-C, 4 alkyl are each independently repiaced with -OCH,CH.- optionally substituied C,-Cyp alkyl-
NH-C{O)-Rg- wherein optionally up to six carbon atoms in said C,-C, ¢ alkyl are each independently replaced with
~OUHLCH~ optionally substituted C,-Cug alkyl-C{O}-NH-R - wherein optionally up o six carbon atoms in said
C4-Cyg alkyl are each indegendently replaced with -OCH,CH,~; optionally substituted aryl, optionally substitisted
heteroaryl; and opticnally substituted cycioalkyl,

R; is seiected from the group consisiing of from an optionally substitited aryl, optionally substituted heteroanyi, and
optionally substituted cycioalky!;

Y is absent or selected from the group consisting of optionally substituted C-Cy alkyl, « NH-C{C}-, -C{C}-NH-,
~C{Oy-0-, and ~O-C{C)~;

R, is absent or selecied from the group consisting of optionally substituted C,-C 5 alkyl wherein optionally up to six
carbon atoms in said C-Cyg alky! are each indepandently replaced with ~-QCH,CH,-; optionally substitisted
C4-CpaikyNH-C{OR - wherein optionally up to six carbon atoms in sald C,-C, g alky! are each independently
replaced with -QCH,CH,- and optionally substituted C,-C, 3 alkyl-C{ONH-Rg- wherein optionally up to six carbon
atoms in said C4-Cy 5 atkyvl are each independently replaced with -QCH, CH,-

R, is selected from the group consisting of —H, optionally substituted C,-C, alkyl, oplicnally substituled aryl, and
optionally substituted heteroaryl;

Ly, Lo, Ly and Z, are gach independently selected from the group consisting of —H or an electron-withdrawing group;
PR is a protein-binding group selacied from the group consisting of an optionally substituted maleimide group, an
eptionally substituted haloacetamide group, an optionally substituted halcacetate group, an optionally substituted
pyridyithio group, an optionally substituted isothiocyanate group, an optionally substitisted vinylcarbonyi group, an
optionally subsiituted aziridine group, an optionally substituied disuifide group, an oplionally substituted acetviene
groug, an optionally substituted N-hydroxysuccinimide ester group, and an antibody or fragment thereof;

wherein when Spacer is absent, Agent is linked o the nitrogen adjacent {o Spacer by a doubie vond; and
wherein at least one of Z,, £,, Z, and Z, is an electron-withdrawing group.
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[B018} in some embodiments, PBG is a protein-binding group selected from the group consisting of an ogtionally
substituted malaimide group, an optionally substituied haloacetamide group, an optionally substitited haloacetate group,
an oplionally substituted pynidyithic groug, an optionally substifuled isothicoyanate group, an opticnally substituted
vinyicarbony! group, an optionally substituted aziridine group, an oplionally substituted disulfide group, an optionally
5 substituted acetviene group, and an optionally substituted N-hydroxysuccinimide ester group.
30161  insome embodimants, the PBG s associated with an antibody or fragment thereof. In some embodiments, the
PBG is covalently bound 1o an antibody or ragment thereof. In some embodimants, the PRG is associated with albumin,
In other embodirnents, the PBG is covalently bound 1o endogenocus or exoegenous albumin, In other embodiments, the
PGB is covalently bound to the cysieine-34 of endogenous or exogenous altbumin,
10 {08171 in ceriain embodimants, the invention provides a compound represeniad by Formuia (I}

&
3
b @’? TR
15 El Y s

N 1 N PR
U oAgewt PSSy \
} W ; f'*# \
N ‘*f

. gl ﬁ\g:: :

g
25 Formasda (83
or a pharmaceutically acceptable salt, hydrate, solvate, or isomer thereof,
wherein Agent, PBG, Y, Ry, &, Z,, &4 and Z, are as defined for a compound of Formula (i)
[6018] incertain ermnbodiments, the invention provides a compound having the structure represented by Formala (H):
a0
L
40
Feamwlee (110
45
or a pharmaceutically acceptable salt, hydrate, solvate, or isomer thereof;
wherain Agent, Spacer, PBG, Y, Ry, L, £, and 2, are as defined for a compound of Formuila (1}, and
wherain 24 18 an electron withdrawing group.
50
[60849Y  in certain embodiments, the invention provides a compound having the siructure representad by Formuia (V)
55
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5
10
Forsnsla (8%}

15

or a pharmaceutically acceptable salt, hydrate, solvale, or isomer thareof;

wherein Agent, PBG, Y, Ry, Z,, 24 and £, are as defined for a compound of Formula (1}, and
wherein Z, is an electron withdrawing group.

20

{8020  in certain embodiments, the invention provides a compound having the struciure represeniad by Formula (W)
25
a0
a5

Formute (Y}

40

or a pharmaceutically acceptable salt, hydrate, solvate, or isomer thereof;

wherein Agent, PBG, n, Y, Ry, Ry, £y, £a, £5 and Z; are as defined for a compound of Formula (1)

[8821] incertain embodiments, the invention provides a compound having the structure represented by Formula (Via):
45
50
55
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5
14
.:p
15 2
Foswisls £V
or a pharmaceutically acceptable salt, hydrate, solvate, or isomer thereof, wherein:
20

M is a pyrimidineg or purine group that contains at least one primary or secondary aming groun and optionally contains

one or more substituents selected from halogen.

Xy and X2are each independently selected from the group consisting of -H, -OH, C,-Cg alkyl, halogen, and -Nj.

X4 and X, are each independently, as valence permits, absent or selected from the group consisling of -H, ~OH,
25 C4-Cy alkyl, halogen,and =N,

R s —R, or —CH.Ry;

wherein each oceurrence of Ry (8 independently selected from the group consisting of ~-OH, -CH,, -OR{O)OH},,

SP{OYOHIOP{CH{OH},, -OPCHOHYOP{OHOHIOP(O)(OH),, - GP{OHOH{NH,), an amino acld, an acyl group, and

a pharmaceutically accepiable salt thereof, wherein the salt contains an alkali metal ion, an alkaline metal ion, an
iy armmonium or an aikyl substituted ammeonium ion; and

wherein X, n, £,, s, &5, 24, Y, Ry, B, and PBG are as defined for a compound of Formula (V).

{G822] incertain embodiments, the invention provides a cornpound having the structure represented by Formula (Vib):

a5
40 T \"&;N
f*‘" FBG
Ry

45

N

L]
50 . SR,

Forsusla (¥ ib)
or a pharmaceutically acceptable sall, hydrate, solvate, or isomer thereof, wherein

55 M is a pyrimidine or puring group that contains at least one primary or secondary aming group.

Xy and X, are each independenily selected from the group consisting of -H, -OH, C4-Cq alkyl, halogen, and =N,

Ks and X, are each independently, as valence permits, absent or selected from the group consisting of -H, -OH,
C,-Cg alkyl, halogen,and -Na,
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R, is selected from -OH, ~OPQNOH),, -POHOMOPCHOM),, -CFO)OHYOPCHOMHIOP{OHDOH),,
~OP{CHOH(NH,), an amino acld, an acyl group, and a pharmaceutically accepiable salt thersof, wherein the salt
coniains an atkali metal ion, an aikaling metal ion, an ammaonium or an aliky! substituted ammonium ion; and wherein
X,on 2y, o 2y, Z5. Y, Ry R, and PBG are as defined for a compound of Formula (V).

5
[3023Y  inceriain embodiments, the invention provides a compound having the structure represeanted by Formuia (WHa)
10
N\\f
15 N
S |
; i
20
23
25
Forruba (VR
a0
or a pharmacewtically acceptable salt, hydrale, solvate, or isomer thereof;
wherein R s —R, or —CH.Ry, and X, X, X5, Xy, X, 1 Y Ry Ry, Ry, 24, 2o 2, 24 and PBG are as defined for g
compound of Formula (V).
[3024)  inceriain embodimentis, the invention provides a compound having the structure representad by Formuia (i)
a5
40
it
45 A
F \x = Fs
e
50 -3
55

18
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or a pharmaceutically acceptable salt, hydrate, solvate, or isomer thereof;
wharein X, Xy, Xg, Xa, Xg, 1, Y, Ry, Ry, Ry, £y, 4y, £y, £4 and PBG are as defined for a compound of Formula (V).
[G025] in ceriain embodiments, the invention provides a compound having a structure represented by Formuia (Vi

Formwla (VI
or pharmaceutically accepiabie salt, hvdrale, soivate, or isomer thereof, wherein

Z4 is an eleciron withdrawing group; and
wherein Agent, X, n, Ry, PBG, Y, R, £, &, and £, are as defined for a compound of Formula (V).

[80828] incertain embodiments, the invention provides a compound having the structure represented by Formula (Xa):

PG

Foemula (X8}

or a pharmaceutically acceptable salt, hydrate, solvate, or isomer thereof;, wherein:

& is a pyrimidine or puring group that contains atieast onea primary or secondary amino group and optionaily contains
one o more substituents selected from halogen;

Xy and X, are each independantly selected from the group consisting of -H, -OH, C,-Cg alkyi, halogen, and -Ny;
X5 and X, are each independently, as valence permits, absent or selected from the group consisting of -H, -CH,
G4-Gy alkyl, halogen, and -Na;

Ris —R5 or —CHR4;

wherein each oocurence of R, is independently selected from the group consisting of -OH, -CH,, -OP{OYCH),,
~P{OXOHOP{CHOM),, ~OP(OHOH CP(OWOH)OP(CHOMY,, ~-ORQHOMH(NH,), an amino acid, an acy! group, and

11
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a pharmaceuticaily accepiable salt thereof, wherein the salt contains an alkali metal ion, an alkaline metal ion, an
armmonium or an aikyl substituted ammeonium ion; and
wherein X, n, Y, 2,, £y, 24, 4, Ry, B, and PBG are as defined for a compound of Formula (Vil).

5 {G827Y  incerlain embodiments, the invention provides a cormnpound having the structure represented by Formula (IXb):

T4

18

20

25 or a pharmaceutically acceptable salt, hydraie, solvate, or isomer thereof, wherein

M is a pyrimidine or purine group that contains at least one primary or secondary amino group;

Xy and X, are each independenily selected from the group consisting of -H, -OH, C4-Cq alkyl, halogen, and -Ng;

Ks and X, are each independently, as valence permits, absent or selected from the group consisting of -H, -OH,
iy C4-Cyq alkyl, halogen, and ~Nj;

Ry s selected from -OH, -QP{ONOH},, -POHOHQOPOKOH),, ~OPOHOMOPOHOHOPNOH),,

-OP{OHOMNH,), an amino acid, an acyi group, and a pharmaceutically accepiable salt thereof, wherein the sal

contains an altkall metal ion, an alkaline metal ion, an ammonium or an alkyl substituted armmonium ion; and

wherain X, n, Y, 2y, 2o, 25, 24, Ry, R,y and PBG are as defined for a compeund of Formula (Vili).

a5
{0028 in some embeodiments, Xy, X, Xy, and X, are each independently selected from the group consisting of -H,
~OH, -CH, -F, -Cl, -Br, -[, and -N,.
f602%1  incertain embodiments, the invention provides a compound having the structure represanted by Formula (Xa):
40
45
50
55
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Fornwla {Xa}

or a pharmaceutically acceptable salt, hydrate, solvate, or isomer thereof,

wherein R’ s —R, or—CH, Ry and X X, X5, Ky Ry, Xon, Y Ey 2y, Zy, £y, Ry and R, are as defined for a compound
of Formuia (iIX). '

[BG30] incertain embodiments, the invention provides a compound having the structure represented by Formula (Xb):

TN
/ s
Hy

>

or a pharmaceutically acceptable salt, hydrate, solvate, or isomer thereof;
wharein Xy, X, X5, X Rq, X, n, Y, 24, Z5, 25, Z,4, Ry and R; are as defined for a compound of Formula {(IX).
{88311 insome embodiments, Agent is selected from the group consisting of N-nitrosoureas; doxorubicin, 2-pyrroipyr-
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rolinocanthracycline, morgholinoanthracycline, diacetatoxyaikylanthracyeling, dauncorubicin, epirabicin, idarubicin, nemo-
rubicin, PNU-158882, mitoxanirone,; ametantroneg; chiorambucil, bendamustine, melphalan, oxazaphosphorines; 5-fluor-
ouracil, 5'-deoxy-5-flucrocylidine, 2-deoxy-5-fluctidine, cytarabing, cladribine, fludarabine, peniosiating, gameitabine,
4-armino-1-{({{28,3R 45 5R)-3 4-dihydroxy-5-methylietrahydrofuran-2-yhimethyh-5-fluorepyrimidin-2(1H}-one, thiogua-
niine; methotrexate, raltitrexed, pemetrexed, plevitrexed, paclitaxel, docetaxel;, topotecan, irinotecan, SN-38, 10-hydrox-
yeamptothecin, GG211, lurtotecan, 8-aminocamptothacin, camplothecin, 7-formylcamptothecin, 7-acetyicamptothedin,
g-formyicampiothecin, S-acetyicampiothecin, 8-formyl-10-hydroxycamptothecin, 10-formyicamptothecin, 10-acetyl-
campiothecin, 7-butyl-10-aminocamptothecin, 7-butvl-2-amince-10,11 -methylenedioxccamptothecin; vinblastine, vinc-
risting, vindesine, vinoretbineg; calicheamicing; maylansine, maytansinol; auristatin (including but not imited {o auristatin
D, aunstatin £, aurisiatin F, monomethy! aurisialin D, monomeathyi auristatin E, monomaethyl auristatin F, monomeihyl
auristatin F methylester, auristatin PYE auristatin PHE | the related natural product dolastatin 10, and derivatives thereof),
amatoxins {including but not limited to w-amanitin, B~-amanitin, y-amanitin, s~-amanitin, amanin, amaninamide, amanullin,
and amanutiinic acid and derivatives thereof); duocarmycin A dmcarmycm B1, duocarmycin B2, duocarmycin C, duo-
carmycin 8A, CC1085, adozelesin, bizelesin, carzelesing eribuling trabeclieding pyrrolobenzodiazepine, anthvamycin,
tomaymycin, sibiromycin, DC-81, DEE-120; epothilones,; bleomycin; dactinomycin, plicamycin, miromycin C, and cfs~con-
figured platinumdll) complexes; or a derivative of any of the foregoing.
{68321  insome embodiments, Agent is selected from the group consisting of N-nitrosoureas; doxoerubicin, 2-pyrroipyr-
rolincanthracycline, morpholincanthiracycline, diacelatoxyatkylanihracyciing, daunorubicin, epirubicin, idarubicin, nemo-
rubicin, PNU-158882, mitoxanirone, ametantrone; chilorambucil, bendamustine, melphalan, oxazaphosphorines; 5-fluor-
ouracil, 2-deoxy-5-fluoriding, cytarabine, cladribing, fludarabine, pentostatine, gemcHabing, 4-amino-1-{{({28,3R 48 ,5R)-
3. 4-dihydroxy-5-methyltetrahydrofuran-2-yiimethyh-5-fuoropyrimidin-2{1H)-one, thioguanine methotraxate, railitraxad,
pemetrexed, plevitrexed; paclitaxel, docetaxel; topotecan, irinotecan, SN-38, 1 Ouhyd"mycamptothecifi GG211, lurtote-
can, S~aminocamptothecin, campicthecin, 7-formylcamptothecin, S-formylcamptothecin, 8-formyi-10-hydroxycamp-
tothecin, 7-bulyl-10-aminoccampliothedcin, 7-butyl-B-amine-10, 11 ~-methylenedioxocamplioihecin; vinblastine, vincristine,
vindesine, vmovo!bmo calicheamicing; maytansinoids; auristating; epothilones; bleomycin, dactinomycin, plicamycin,
miromycain ©, and ois~configured platinum{ll} compiexes; or a derivative of any of the foregoing.
{8033 In somes embodiments, Z,, Z,, &, and 2, are each independantly selected from the group consisting of —H,
halogen, -C{OHOH, -C{H0-C-Cy aiky- —NOZ, haloalieyl, -8(0)-C4-Cyg alkyi, and -CN. In seme embodimenis, Z,, Z,, &5
and £, are each .ndcpondcntly selected from the group consisting of —H, -Cl, -8r, -, -F, -C{OHCH, -NQ,, -CF,, and
~CN. In some embodiments, Z,, Z,, Z, and Z, are each independently selected from the group censisting of —H, -Cl,
-F, -NG,, and -CFs. In some embodiments, Z,, Z,, £5 and £, are each independently selected from the group consisting
f~OF(OHOH),, -POYH{OH)QPOHOH),, -OR (O OHYCP{OHOHYOP{OYOH),, ~-OP{CHOHYNHL), ~-P(OYCH),, -8C,H,
and a pharmaceutically accepiable sait thersof. In some embodiments, atleast one of 24, 25, 2y and Z,; is not -H.
{8034} in somes embodiments, Z,, Z,, &, and 2, are each independeantly selected from the group consisting of —H,
halogen, -C(O30H, -C{O)0-C-Cq aiky- —NOB, haloaliyl, ~8(0)-C-Cg alkyl, and -ON. In some embodiments, 24, 25, 24
and £, are each i ndcpondcn*ly selected from the group consisting of —H, -Cl, -8r, -, -F, -C{OHCH, -NQ,, -CF,, and
~CN. In some embodiments, 24, &, 2, and Z,; are each independently salected from the group consisting of —H, -Cl,
-F, -NQ,, and -CF,. in some embodiments, at least ene of 4, Z,, £y and £, is not -H.
{0038] in some emboediments, Z, is selectad from the group consisting of halogen, -C(O)OH, -C{OYO-C,-Cy alkyl,
-NQ., haioalkyl, -8{0),~-C -G alkyl, and -ON; and 2., 2, and Z, are sach independently selected from the group consisting
of —H, halogen, -C(O)OH, -C{C)0-C4-Cy alkyl, nNO2 haloalkyl, -8{0),-C4-Cy alieyl, and-CN. In some embodiments, Z,
is selecled from the group coensisting of =G, -Br, o, oF, SCIOYOH, -NO,, -CFQ, and -CN; and £,, Z, and 2, are gach
independently selacted from the group consi atmg m‘ ----- H, &Y, -Br, - -F, (,((J)OH -NQ,, ~CF,, and ~CN. In some
embodiments, £, is selaclted from the group consisting of -Cl, -F, and -NC,; and Z,, Z; and 24 are each independently
selected from the group consisting of -M, -Ci, -F, -NQ,, and -CF,.
{G836] in some embodiments, the

moiety of a compound of the invention is selacted from the group consisiing of:
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{837} in some embodiments, the

moiety of 8 compound of the invention is selected from the group consisting of
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%,

Y —R,—FRSG

insome embodiments, Yis -C{O)-NH-. In some embodimeants, Y is -C{{)-0-. Insome embodiments, Y is absent,
in some embodiments, R, is selecled from the greup consisting of optionaily substituted C,-C, 5 alkyl wherein
optionally up to six carbon atoms in said C,-C,; alkyl are each independently replaced with -QUH,CH,-; optionally
substiuted C,-Cy 5 alky-NH-C{O}R-wherein optionally up to six carbon gioms in said C,-C, 5 alkyl are each independ-
ently replaced with -OCH,CH,~; and oplionally substituted C.-C. 5 alkyl-C{C)-NH-R- wherein ogtionally up to sixcarbon
atormns in said C,-C.q alkyl are sach independently replaced with —OCH,CH.~

in some embodiments, R, is selectad from the group consisting of

in some embodiments, R, is absent,

in some embodiments, PBG is an oplionally substituted maleimide group. In some embodiments, PBG is

in some embodiments, the
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M, = Na®, K¥, H*, NH,* | and
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Mo = Nat, KT HY NH,Y

{6844] in some embodiments, Spacer is

&
b

4
§
N
N
N
N
N
Ny

nis 0 ort; and X is selected from the group consisting of optionally substituted C,-C. 5 alkyl wherein optionally up io six
carbon atoms in said C,-C, g alkyi are each independently replaced with -OCH,CH.-; optionally substituted aryl; optionally
substituted heteroarvh and optionally substitiuted cycloalkyl, and R, is as defined for Formuda |,

[80458] in some embodiments, Spaceris

wharein R, is selacted from the group consisting oft -H, oplionally substituted C,-C,, alkyl, optionally substituied anyl,
and optionally substituted hetercaryl, Wy, W, W, and W, are each independently selected from the group consisting
of: -H, halogen, -C{OYOH, ~-C{O0-C4-Cy alkyl, -NO,, haloalkyl, -8{0),~C4-Cy4 alkyl, and -CN. In some embaodiments,
W, W, Wy and W, are each independently selected from the group consisting oft -H, -Gl -8r, -, -F, -C{OYOH, -NO,,
~CF,, and -CN. In some embodiments, W, , W,, W, and W, are each independently selected from the group consisting
of: «H, -Cl, -F, -NQ,, and -CF4. In some embodiments, Wy, W,, W, and W, are each independenily selecled from the
group consisting of. a phenoxy group, a primary, secondary or terliary amine group, an ether groug, a phenol group, an
amide group, an aster group, an alkyi group, a subsiiiuted alkyl group, a phenyl group, and & vinyl group. In some
ambodiments, W,, W,, W, and W, are each independently selected from the group consisting of -OP{{I{CH),, -
PO} OHYOP(QNHOH),, ~-OP{OHOMOP O OHYCP(OHOH),, ~QP OO NH,), -PQ)OH),, -30,H, and a pharmaceu-
tically acceptable salt thereof. In some embodiments, at least one of Wy, W, Wy and W, is not —H.
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in some embodiments, W, is selected from the group consisting of: halegen, -C{OYOH, -C{O0-C-Cq alkyl,

~NG,, haloalkyl, ~8{0),-C,-Cq alkyl, and ~CN; and W, Wy and W, are sach independently sslected from the group
consisting of: -H, halogen, -C(OYIH, -C{O)0-C,-Cy alkyl, -NOQ,, haloaikyl, -8{C),-C4-C; alkyl, and -CN. In seme emv
bodiments, W, is selected from the group consisting of: -Ci, -Br, -}, -F, -C{OYOH, -NQ,, -CF,, and -CN; and W,, W, and
W, are each independently selected from the group consisting of -H, -Cl, -Br, -1 -F -C{OYOH, -NG,, -CF, and -CN. In
sorme embodiments, W, is selected from the group consisting of: -Cl, -F, and -NOG,,; and Z,, Z, and Z, are each inde-
pendently selected from the group consisting of! -H, -G, -F, -NQ,, and -CF .

{80477 in some embodiments, Spaceris

wharein R, is selacted from the group consisting of —H, optlionally substituted -G, alkyl, optionally substitited aryl,

and optionally substituted helercanyl.

{G848] in some embodiments, Spacer is
{G048] in some embodiments, Spaceris

andmis 1,2, 3,4, 5 oré,
(30507  in some embodiments, Spaceris

15651}
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or a pharmaceutically acceptable sait, hydrate, solvate, or isomer thereof, wherein:

24



T4

18

20

25

G
Gy

DK/EP 3310800 T3

is absent, oris selecled from the group consisting of
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Ris s OPO M, wherein My = Mget 2 Na®, 2K%, 2+ ZNHT, Na™, K7 NHT, andior H* ora., SO4M, wherein M, = Na*,
K¥, Y, and/or NH,™
{6882 in some embodiments, the compound of the invention is selected from the group consisting of

X
z
%,

% oz

. q N
& L
. Y g, g
HO e 1H

T cerrBerrrserssrrrrrevi gl

Y M
uﬁf ‘7@&@
A

22



DK/EP 3310800 T3

b
pay

18

20
25

b, i

s

45

23



DK/EP 3310800 T3

b
pay

18

20

w3
o

iy
0

24



20

25

45

G
Gy

N

&

DK/EP 3310800 T3

B
e e

28



T4

18

20

25

45

G
Gy

srrrrrrs
P

%

DK/EP 3310800 T3

{384
\-«\_,\;" o ;
..

;81 ﬁ?s_\q‘:{!,@ LK

28

ICINM,

2 p\v’{: (‘}Q{‘: H i



18

20

25

45

G
Gy

and

DK/EP 3310800 T3

i
P

lf S % LHy




DK/EP 3310800 T3

T4

18

or a pharmaceutically acceptable salt, hydrate, solvate, or isomer thereof,
{G083] in some embodiments, Agent is o~amanitin, and the compound of the present invention is selecied from the
20 group consisting of!

1
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T4

18

or a pharmacewtically acceptable salt, hydrate, solvate, or isomer thereof.
{G884] in some embodiments, Agent is an auristatin or derivalive thereof and the compound of the present invention
is selected from the group consisting of
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or a pharmaceutically acceptable salt, hydrate, solvate, or isomer thereof,

[GO85] in certain embodiments, the inveniion provides a pharmaceutical composition comprising a compound as

disciosed herain, and a pharmaceutically accepiable carrier,

{GOBE] in ceriain embodiments, the invention provides a method for treating a disease or condition selected from the

group consisting of 3 cancer, a virus disease, autoimmune disease, acute or chronic inflammatory disease, and a disease

caused by bactena, fungt, or othermicro-crganisms, comprising administering to a patient in need theraof atherapeutically

affective amount of a compound describad herein or a pharmaceutical composition described herein,

{08571 insome embodiments, the invention provides compounds and compositions for use as a medicament. insomea
embodiments, the invention provides compounds and compositions for use in treating a disease or condition salected

fromithe group consisting of a canoer, a virus disease, an autolmmune disease, an acute or chronio inflammatory disease

and a disease caused by bacteria, fungi, or other micro-organisms,

[B088Y  in some embodiments, the compound disclosed herein may be used in the manufacture or preparation of a

medicamant for the freatment of a disease or condition selected from the group consisting of a cancer, a virus disease,

an autoimmune disease, an acute or chronic inflammatory disease, and a disease caused by bacteria, fungi, or other

MHOrG-organisms.

BRIEF DESCRIPTION OF THE DRAWINGS

10059}

_Figure 1 shows the effect ofcompound 15 and gemcitatine on tumor growth inthe NELC xenograft model LXFE 327,
Figure 2 shows the effect of compound 15 and gemcitabine on tumor growth in a NSLC xenograft model LXFE 387,
Figure 3 shows the affect of compound 15 and gemcitabine on body weight change in 8 human non-small cell
carcinoma xenograft model LXFE 237,

Figure 4 shows the effect of comnpound 15 and gemcitabine on tumor growth in an ovarian cancer OVXF 888
xenograi model,

Figure 5 shows the effect of compound 18 and gemcitabing on body weight change in a human ovarian cancer
OVXF 899 xenograft model,

Figures 6(A) and &(B) shows scalter piots for the individual tumer volumes afler treatment with compound 15 or
gemchiabing in an ovarian cancer OVXF 899 xenografl model. Figure 8{A) shows the absolute fumor volume on day
Q; Figure 8(B) shows the absolute tumor volume on day §7

Figure 7 shows the effect of compound 15 and gemcitabine on wmor growth in a pancreatic cancer Panel 1158
xenograi model,

Figure 8 shows the effect of compound 13 and gemcilabing on body weight change in a pancreatic cancer Panel
1158 xenograft model

DETAILED DESCRIPTION OF THE INVENTION

[30807  Unless otharwise defined herein, sciantific and technical terms used in this application shall have the meanings
that are commaonly understood by those of ordinary skili in the art, Generally, nomenclature used in connection wit
and tachnigues of, chemistry, molecular biology, cell and cancer biology, Immunoelogy, micrebiclogy, pharmacoiogy, and
protein and nucleic acid chemistry, described herein, are those well known and commonly used in the art.

[08614Y Throughout this specification, the word "comprise” or variations such as "comprises” or "comprising” will ba
undersiood to imnply the inclusion of a stated integer {or components) or group of infegers {or componeants), but nol the
exclusion of any other integer (Or components) or group of integers (or components).

[3082) Throughout the application, where a compound or composition is dascribed as having, including, orcomprising,
spaciic components, it is contemplated that such compound or compuosition also may consist essantially of, or consist
of, the recited componenis, Similarly, where methods or processes are described as having, including, or comprising
specific process steps, the processes also may consist essentially of, or consist of, the recied processing steps. Further,
it should be understood thal the order of steps or order for performing certain actions is immateral so long as the
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compounds, compositions and methods described herein remains operable. Moreover, two or more steps or actions
can be conducted simultanaously.

{68631 The singular forms "g," "an,” and "the” include the plurals uniess the context clearly dictales olherwise,

{6884] The term "including” is used to mean "including but not lintted {0." "including” and "including but not fimited 10"
are used interchangeably.

{G%S} The term “or" as used herein should be understood to mean "andfor”, unlass the context clearly indicates
otherwise.

{G%ﬁ} The terms "drug.” "agent,” "therapeutic agent” or “therapeutically effective subistance” are used 1o mean any
compoungd which brings about a pharmacological effect eithar by itself or after its conversion in the organism in guestion,

and thus also includes the derivatives from these conversions. The pharmacological effect of the drugs of the composition
accornding tothe present invention can be a single effectonly, e.g. 8 cytosiatic effect, or a broad pharmacoiogical spectrum
of actions, such as an immunosuppressive and antiphlogistic effect at the same time.

[308TY  Theterm "anthracycling” refers 1o a class of antineopiastic antibictics having an anthracenedione (ailso termed
anthraguinone or dioxoanthracene) structural unit, For example, the lerm "anthracycling” is specifically intended to
individually include doxorubicin, daunorubicin, epirabicin, idarubicin, nemorubicin, valrubicin, pirarubicin, zorubicin, acla-
rubicin, 2-pyirolpyriclincanthracycling, morpholinoanthracyciing, discetatoxyalkylanthracycling, PNU-158882, camino-
mycein, mitoxantrone, and ametanirone,

{G888] The terms “patient,” “subject,” or "individual" are used interchangeably and refer {0 either 8 human or 8 non-
hiwman animal, These terms include mammals sdch as humans, primates, livestock animais {(e.g., bovines, porcines},
sompanion animais {(2.g., canines, felines) and rodents {2.g., mice and rais). in certain embodiments, the patient or
subject is @ human patient or subject, such as a human patient having a condition in need of treaiment,

[0069] The term "pharmaceutical composition” refers to a composition suitable for pharmaceutical use in a subject
animal, including humans and mammals, £.g., combinad with one or more pharmaceutically acceptable carriars, excip-
ients or solvents. Such a composition may also contain diluentis, fillers, salts, buffers, siabiiizers, solubilizers, an'i other
materials well known in the arl. In ceriain embodiments, a gharmaceutical composition encompasses a composition
comprising the active ingredient(s), and the inert ingredient(s) that make up the excipient, carrier or diluenti, as well as
any product that resuils, directly or indirectly, from combination, complexation or aggregation of any two or more of the
ingredients, or from dissociation of one or more of the ingredients, or from other types of reactions or interactions of one
or more of the ingredients. Accordingly, the pharmaceutical compositions of the present disclosure encormpass any
composition made by admixing a compound of the disclosure and one or more pharmacautically acceptable excipient(s),
carrier(sy and/or diluent{s).

{G870] The term "pharmaceutically accepiable carrier” refers o a non-toxic carrier that may be administered to a
patient, together with a therapeutically effective substance of this invention, and which does not destroy the pharmaco-
iogical activity of the ageni. The term "excipient” refers fo an additive in a formulation or compaosition that is not a
pharmaceutically active ingredient. In carain embodiments, a "pharmaceutically acceptable” subsiance is suitable for
use in contact with celis, tissues or organs of animals or humans without excessive toxicily, iiritation, allergic response,

immunogenicity or other adverse reactions, in the amount used in the dosage form according to the dosing schedule,
and commensurate with a reasonable benefitfrisk ratio. In certain embodiments, a "pharmaceutically accepiable” sub-
stance that is a component of a pharmaceutical composition is, In addition, compatibie with the other ingredient(s) of
the composition. In certain embodiments, the terms "pharmaceutically acceptable excipient”, "pharmaceutically accept-
able carrier” and "pharmaceutically acceptable diluent” encompass, without iimitation, pharmaceutically accepiabie in-
active ingredients, materials, composiions and vehicles, such as liguid fillers, solid fillers, diluents, excipients, carriers,

solvents and encapsulating materials. Carrlers, diluents and excipienis aiso include all pharmaceutically accepiable
dispersion media, coalings, buffers, isotonic agenis, stabilizers, absorption delaying agents, antimicrobial agents, anti-
paclerial agents, antifungal agents, adjuvants, and so on. Except insofar as any conventional axcigient, carrier or diluent
is incompatible with the active ingredient, the present disclosure encompasses the use of conventional excipients,

carriers and diluents in pharmaceutical compositions. See, 2.g., Remington: The Science and Practice of Pharmaoy,
21st Ed., Lippincotl Willams & Wilking (Philadelphia, Pennsyivania, 2005); Handbook of Pharmmaceulical £xcipients, Sth
Ed., Rowe et al,, Eds., The Pharmaceutical Press and the American Pharmaceutical Association (2003); Handbook of
Pharmaceutical Additives, 3rd Ed., Ash and Ash, Eds., Gower Publishing Co. 2007); and Pharmaceutical Preformulation
and Formulation, Gibson, £d., ORG Press LLC (Boca Raton, Flonda, 2004),

{0871} The terms "pharmaceutically affective amount,” "therapeutically effective amount,” or "therapeutically effeclive
dosa” refer to an amount effective 1o treatl a disease in a patient, e.g., effecling a beneficial andfor desirable alteration
irt the general health of a patient suffering from a disease {e.g., cancen, treatment, healing, inhibition or amalioration of
a physiclogical response or condition, ete. The full therapeutic effect does not necessarily oocur by administration of
one dose, and may occur only after administration of a series of doses. Thus, a therapeutically effective amount may
be administared in one or more administrations. The precise effective amount neaded for a subject will depend upon,
for example, the subject’s size, heaith and age, the nature and extent of disease, the therapeutics or combination of

3
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therapeutics selected for administration, and the mode of adminisiration. The skilled worker can readily determing the
effective amount for a given situation by routine experimantation. The skilied worker will recognize that treating cancer
inciudes, but is not limited to, killing cancar cells, preventing the growth of new cancer celis, causing umor regression
{a decrease in tumor size), causing a decrease in metastasis, mproving vital functions of a patient, improving the weil-

5 being of the patient, decreasing pain, improving appetite, improving the patient’s weight, and any combination thereof,
Theterms "pharmaceutically effective amount," "therapeutically effective amount,” or (herapeutically effective dose” also
refer {0 the amount required to improve the clinical symptoms of a palient. The therapeutic methods or methods of
treating cancer described herein are not to be interpreted or otherwise limited to "ouring” cancer.

[O0872) As used herein, the term "reating” or "treatment” includes reversing, reducing, or arresting the symptoms,

10 ciinical signs, and underlyving pathology of a condifion in manner {o improve or stabilize a subject’s condition. As used
herein, and as well understood in the ard, "treatment” is an approach for oblaining beneficial or desired results, including
clinical results. Beneficial or desired clinical results can inciude, but are not limited {o, alleviation, amelioration, or slowing
the prograssion, of one or more symptoms or conditions associated with a condition, e.g., cancer, diminishment of exient
of disease, slabilized (Le., not worsening) state of disease, delay or slowing of disease progression, ameilioration or

15 palliation ofthe disease state, and remission (whether partial or toial), whether detectable or undeteciable, "Treatment”
can alse mean prolonging survival as compared o expected survival if not receiving treatment. Exemplary beneficial
clinical resulis are described herein,

{0873} "Administering” or "administration of a substance, 8 compound or an agent 1o a subject can be carmried out
using one of a variety of methods known 1o those skilled in the art. For example, a compound or an agent can be

20 administered, intravencusly, arerially, intradermaily, inframusculany, intraperitoneaily, subcutaneously, ocularly, sub-
lingually, orally {by ingestion), intranasaily (by inhalation), intraspinally, intracerebrally, and transdermally {by absorption,
2.g., through a skin duct). A compound or agent can alse appropriately be introduced by rechargeable or bisdegradable
polymeric davices or other devices, £.¢., patches and pumps, or formuiations, which provide for the extended, slow or
controlied release of the compound or agent. Administering can also be performed, for example, once, a plurality of

25 fimes, and/or over one or more extended periods. in some aspects, the administration includes both direct administration,
including sel-administration, and indirect administration, including the act of prascribing a drug. For exampie, as used
herein, a physician who instructs a patient 1o self-administer a drug, or (o have the drug administered by anothar and/ior
who provides a patient with a prescription for a drug is administering the drug to the gatient, When a method is part of
a therapeutic regimen involving more than one agent or treatment modality, the disciosure conternplates that the agents

a0 may be administered atl the same or differing times and via the same or differing routes of administration. Appropriate
meihods of administering a substance, a compound or an agent o a subject will also depend, for example, on the age
of the subject, whether the subject is active or inactive at the time of administering, whether the subject is cognitively
impaired at the time of administering, the extent of the impairment, and the chemical and biclogical properties of the
compound or agent (e.g. solubility, digesticilily, bioavailability, stability and toxicity).

35 [8074}] The lerm "substituted” refers {o moleties having substituents replacing a hydrogen on one or more cargons of
the backbone of a chemical compound, It will e understood that "substitution” or "substituted with” includes the impiicit
proviso that such substitution is in accordance with permitied valence of the substituted atom and the subsiifuent, and
that the substitution results in a stable compound, e.g., which does not spontanecusly undergo ransformation such as
by rearrangement, cyciization, elimination, etc. As used herein, the term "substituted” is contempiated to include all

40 permissible substituents of organic compounds. In a broad aspedt, the permissible substifuents include agyclic and
cyolic, branched and unbranched, carbooyclic and helerocydlic, aromalic and non-aromalic substituenis of organic
compounds. The permissibie substituenis can be one or more and the same or different for appropriate organic com-
pounds. For purposes of the invention, the heterogtoms such as nitrogan may have hydrogen substituents and/or any
permissible substituents of organic compounds described herein which satisfy the valences of the hetercatoms. Sub-

45 stituents can include any substituents described herein, for example, a halogen, a hydroxyl, a carbony! {such as a
carboxyl, an alkoxycarbonyl, a formyi, or an acyh, a thiocarbonyl {such as a thioester, a thivacetate, or a thioformate),
an alkoxyl, an alkyithio, an acyloxy, a phosphoryl, a phosphate, a phosphonate, an amino, an amido, an amiding, an
imine, a cvang, a niire, an azido, a sulfhydryt, an alkyithio, a sulfate, a sulfonate, a suifamoyl, a sulfenamido, a suifony,
a heterooyclyl, an aralkyl, or an arornatic or heleroarormatic moiety.

50 [00758) "Optional” or "optionally” means that the subsequently described circumstance may of may not oocur, so that

the appiication nciudes instances where the circumstance ocours and instances where it does not. For example, the

phrase “optionally substituted” means that a non-hydrogen substittent may or may nol be present on a given atom, and,
thus, the application includes structures wherein a non-hydrogen substituent is present and structures wherein a non-
hwydrogen substituent is not present.

[8076} Unless specifically staled as "unsubstituted,” references 1o chemical moleties herein are undarstood to include

substitated variants. For example, reference {0 an "alkyl” group or molety implicitly includes both substitiied and unsub-

stituted variants. Examples of substiivents on chemical moieties includes but is notlimited 1o, halogan, hydroxyl, carbonyl

{such as carboxyl, alkoxycarbonyi, formyl, or acyl), thiocarbonyt (such as thioester, thicacetate, or thioformate), alkoxyl,
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alkyithio, acyioxy, phosphoryl, phosphate, phosphonate, amino, amide, amidine, imine, cyano, nitre, azido, sulfiwydryl,
alkyithio, suifate, suifonate, sulfamovl, sulfonamido, sulfonyl, heterocyolyl, aralkyl, or aryl or heteroaryl moiety.

fO8¥7Y  The term "acyl" is art-recognized and refers [0 a group reprasanted by the general formuia hydrooarbyl-C{O)-,
preferably alkyl-C{O)-.

5 {G078] The term "alkyl” refers 1o the radical of saturated aliphatic groups, including straight-Chain alikyl groups, and
branched-chain alkyl groups. In preferred embodiments, a straight chain or branched chain aikyl has 30 or fewer carbon
atoms in fis backbone (e.g., C-Cyp for straight chains, C4-Cqq for branched chains), and more preferably 20 or fewer,
In certain embodiments, alkyl groups are lower alkyi groups, .g., methyl, ethyl, n-propyl, fpropyt, s-butyt and n-pentyl.
Moreover, the term "alkyl” as used throughout the specification, exampies, and claims is intended 1o include both "un-

10 substitted alkyis” and "substituled alkyls®, the laller of which refers to alkyl moileties having substituents replacing a
hiydrogen on one or more carbons of the hydrocarbon backbone, In certain embodiments, a straight chain or branched
chain alkyl has 30 or fewer carbon atoms in its backbone {e.g., T-Caq for straight chains, C4-Cyy Tor branched chains).
In preferred embediments, the chain has ten or fewer carbon {C,-C, ) atoms in s backbone. In other embodiments,
the chain has sik or fewer carbon (C,-Cg) atoms in its backbone.

15 (8079 Such substiiuents can include, for example, a halogen, a hydroxyl, a carbonyi (such as a carboxyl, an alkoxy-
carbonyl, a formyl, or an acyh), a thiocarbonyl (such as a thicester, athioacetate, or athioformate), an alkoxyl, an alkylhthio,
an acyloxy, a phosphoryl, a phoesphate, a ghosphonate, an amine, an amido, an amidine, an imine, a cyane, a niirg, an
azido, a sulfhiydryl, an alkylthio, a suifale, a sulfonate, a sulfamoyi, a sulfonamido, a sulfonyl, 8 heterooycivl, an aralkyl,
or an aryl or heteroary! moiety.

20 {B080Y Theterm "amide”, as used herein, refers {0 a group represenied by

]
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wharein RX and RY sach independently represent a ivdrogen or hydrocarby! group, or RX and RY taken together with
0 the N atom to which they are altached complete a heaterocycle having from 4 {0 B atoms in the ring strugture,

{68811  in some embodiments, the amide 8 -NH-C{Q)- or -C{Q)-NH-,

{6882} The terms "aming” and "aming” are artrecognized and refer {o both unsubstituted and substituted amines and

salts thereoi, e.g., a moiety that can be represented by
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wherein RX, BY, and RZ each independently represent a hydrogen or a hydrocarbyl group, or BX and BY taken together
with the N atorn to which they are attached complete a heterocycle having from 4 to 8 atoms in the ring structure.
[0083Y) Theterm "aryl", as used herein, include substituted or unsubstitited single-ring aromatic groups in which each
45 atom of the ring I8 carbon. Freferably the ring is a 5 to V-membered ring, more preferably a 8-membered ring. Aryl
groups inciude phenyl, phenol, anlline, andthe ke, The terms “aryl™ also includes "poivoyclyl”, "golyoycle”, and "polyoyciic”
ring systems having two or more rings in which two or more atoms are comimon 1o two adjoining rings, .¢., the rings
are "fused rings,"wherein at ieasi one ofthe rings is aromalic, 2.g., the other cydlic rings can be cycloalkyls, cycloalkenyis,
cycloalkynyis, aryis. In some preferred embodiments, polyoycles have 2-3 rings. in cerdain preferred embodiments,
59 polveyelic ring systemns have hwo oydiic rings in which both of the rings are aromatic. Each of the rings of the polyoycie
can be substituted or unsubstituted. in certain embodiments, each ring of the polycycie coniains from 3 to 10 aloms in
the ring, preferably from 5 {0 7. For example, aryl groups include, but are not Hmited to, phenyl, 1olyl, anihraceny,
fluorenyl, indenyl, azulenyl, and naphihyl, as well as benzo-fused carbooydiic moieties such as 5,8,7 8-lelrahivdronaph-
thyl, and the like.
{0084} in some embodiments, the aryl is a single-ring aromatic group. In some embodimeants, the aryl is a two-ring
aromatic group. In some embodiments, the aryl is a three-ring aromatic group.
[0G88] Thetlerm"cycloalkyl”, as used herein, refersto the radical of a saturated aliphatic ring. In preferred embodiments,
cycloalkyls have from 3-10 carbon atoms in thair ring structure, and more preferably from 5-7 carbon atoms in the ring
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structure. [n some embodiments, the two oyclic rings can have two or more atoms in common, e.4., the rings are "fused
rings.” Suitable cycloalkyls include cycloheptyl, cyclohexyl, cyciopentyl, cyclobutyl and cyclopropyl.

{6088]  insome embodiments, the eycloalkyt is @ mono-cyclic group. in some embodiments, the cycloalkyl is a bi-oyclic
group. in some embodiments, the cycioaliyl is a tri-cyclic group.

5 {GO87Y] Theterm "haloaikyl", as used herein, means an alkyi group substituted with one or more halogens. When more
than one halogen is present, the halogens may be the same or differant. For exampiles, haloalkyl groups include, but
are not limited 1o, fluoromethyt, diffucromethyi, irifluoromethyi, chiorodifluorometnyt, 2,2, 2-triflucroethyi, pentafiuoroethvl,
and the like.

[0088) The terms "halo" and "halogen”, as used herein, mean halogen and includes chioro, fluoro, brome, and iodo.

10 {G88%] The term "hetergaryl" inchixdes substitited or unsubsiituted aromatic single ring structures, preferably 5-to 7-
membered rings, more preferably 5- 1o 8-membered rings, whose ring structures include al ieast one hetercatom (2.9,
Q, N, or 8), preferably one to four or one 1o 3 heteroatoms, more preferably one or two heteroatoms. When two or more
heteroatoms are present in a heteroaryi ring, thay may be the same or different. The term "hetercaryl” aiso inciudes
"polvoyelyl”, “polycycle”, and "polyevdlic” ring systems having two or more oyclic rings in which two or more carbons are

15 common to two adjoining rings, e.g., the rings are "fused rings,” wherein at least one of the rings is hetercaromatic, e.g.,
the other cyciic rings can be cycioalkyis, cycioalkanyls, cycloalkynyis, aryls, heteroaryls, and/or heterocyelyis, in some
preferred embodiments, preferred polyoyeles have 2-3 rings. In certain embodiments, preferred polyeyalio ring sysiems
have two oyclio rings in which toth of the rings are aromatic. in certain embodimenis, each ring of the polyovcele contains
from 3 1o 10 atoms in the ring, preferably from 510 7. For examples, heteroary! groups include, but are not limited to,

20 pyrrole, furan, thiophene, imidazole, oxazole, thiazole, pyrazole, pyriding, pyrazine, pyridazine, guincline, pyrimidine,
indoiizineg, indole, indazole, benzimidazole, benzothiazole, benzofuran, benzothiophene, cinnoline, phthalazine, quina-
zoling, carbazole, phenoxazing, guinciing, puring and the like,

[0888Y in some embodiments, the hetercarnyt is a single-ring aromatic group. In some embodimants, the hetercaryl is
a two-ring aromatic group. in some embodiments, the hetercary! is a three-ring aromatic group.

25 {G081] The terms "heterocycivl®, "heterocyele”, and "heterocyclic” refer 1o substituted or unsubstitisied non-arematic
ring structures, preferably &- o 18-membered rings, more preferably 3- to 7-membered rings, whose ring structures
include atieast ong hetereatom, praferably one to four helercatoms, more preferably one or two heteroaloms. In cerlain
ambodiments, the ring structure can have two oyclic rings. in some embodiments, the wo cyclic rings can have two or
more atoms in common, e.g., the rings are "fused rings.” Meterocyclyl groups include, forexample, piperidine, piperazine,

a0 pymroliding, morpholing, lactones, lactams, and the like.

{G892] The term "hydrocarbyl”, as used herein, refors {0 a group that is bonded through a carbion atom that does not
hiave a =0 or =& substituent, and typically has at least one carbon-hydrogen bond and a primarily carbon backbone,
but may optionally include heteroatoms. Thus, groups like methyl, sthoxyethyl, 2-pyridyl, and triflucromethyl are con-
siderad to be hydrocarby! for the purposes ofthis application, but substituents such as acety! (which has a =0 substituant

35 on the linking carbon) and ethoxy {which is linked through oxygen, not carbon} are not, Hydrocarby] groups include, hut

are not fimited to aryl, heteroaryl, carbocycle, heterocycle, alkyl, alkenyl, alkynyl, and combinations thereof,
{68831 The terms "hydrazone molety” or "hydrazoneg” refer {o
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The stereochemistry of the hydrazone moiely can be £ or Z. The term hydrazone as used herein includes both E and
£ isomars,

{8084} Al various places in the present specification substituents of compounds of the disclosure are disclosed in
groups or in ranges. it is spaecifically intended that the disclosure inciude each and every individual subcombination of
the members of such groups and ranges. For example, the term "C,-Cy alkyl” is specifically intended to individually
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disciose methyl, ethyl, propyl, isopropyl, n-butyl, sec-butyl, isobutyvl, eic,
[00858] A "pharmaceutically acceptable salt” is a salt of a compound that is suitable for pharmaceutical use, including
but not limited 1o metal salts (e.g., sodium, polassium, magnesium, calclum, etc.), acid addition salts (2.g., mineral acids,
carhoxyiic acids, efc.), and base addition salls {e.g., ammonia, organic amines, o). The acid addition salt form of &
5 compound that ocours in iis free form as a base can be oblained by treating said free base form with an approgpriate
acid such as an inorganic acid, for example, a hydrohalic such as hydrochioric or hydrobromic, suifuric, nitric, phosphoric
and the ike; or an organic acid, such as, for exampie, acetic, hydroxyacetic, propanoic, lactic, pyruvic, malonic, suceinic,
malele, fumaric, malic, lartaric, citric, methanesulfonic, ethanesuifonic, benzenesuifonic, p-toluenesulfonic, cyvclic, sall-
cvlic, p- aminosalicylic, pamoic and the like. See, a.g., WO 01/062728. Some pharmaceutically accaptable salts listed
10 by Berge et a/., Journal of Pharmaceutical Sclences, 86; 1-18 (1877). Compounds containing acidic protens may be
converted into thelr therapeutically active, non-toxic base addition salt form, e, ¢ metal or amine salls, by reaiment with
appropriate organic and inorganic bases, Appropriate base sall forms include, for examgple, ammonium salts, alkall and
zarth alkaling meatal salts or iong, e, g., lithium, sodium, potassium, magnesium, caiclum salts and the like, salls with
organic bases, e, g. Ne-methykD-glucaming, hydrabamine salts, and sails with amino acids such as, for example, arginine,
15 lysine and the like. Conversely, said salt forms can be converted into the free forms by treatment with an appropriate
base or acid. Compounds and their salis can be in the form of a solvate, which is included within the scope ofthe present
disciosure. Such solvates include for example hydrates, alcoholates and the ke, See, e.g., WO 01/062728.
{G896] The disclosure further provides pharmaceutical compositions comprising one or more compounds of the dis-
closure together with a pharmaceutically acceptable carrier or excipient. Compounds or pharmacedutical compositions
20 of the disciosure may be used in vitro or in vive.
(8087} Theterm "ikomer as used hereln includes |, butis notiimited o, tautomers, Cis- and trans-isomers (€ (entgegen),
Z {zusammen)}, R- and S-enantiomers (said R and & notation is used in correspondence with the rules described in
Pure Appl. Chem. (1878}, 45, 11-30), diastereomers, (D)-isomers, (L)-isomers, starecisomers, the ragcemic mixtures
thereoi, and other mixiures thereof. Tautomers, while not explicitly indicated in the formulae descoribed herein, are
25 intended to be included within the scope of the present invention,

Compounds of the invention

[6088] The present invention provides a compound having the structure represented by Formula (i)

Fovsuls g}

45 or a pharmaceuwtically acceptable salt, hvdrale, solvate, or isomer thereof;, wherein:

Agent is selacted from the group consisting of: a cytostatic agant, a cviotoxic agent, a cytoking, an immunosuppres-
sive agent, an antirheumalic, an antiphiogistic, an antibiotic, an analgesic, a virogiatic agent, an anli-inflammatory
agent, an antimicotic agent, a ranscription factor inhibilor, a cell cycle modulator, an MDR modulator, a proteasome
59 or protease inhibitor, an apoptosis modulator, anenzyme inhibitor, a signaitransduction inhibitor, a protease inhibitor,
an angiogenesis inhibitor, 3 hormone or hormone derivative, an antibody or a fragment thereof, a therapeutically or
diagnostically active peptlide, a radioactive substance, a light emilting substance, a light absorbing substance, and
a derivative of any of the foregoing;
Spacer is absent, or is selacted from the group consisting of
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X is selacted from the group consisting of optionally substituted C,-C., alkyt wherein optionally up fo six carbon
atoms in sajd C4-Cyg alkyi are sach independently repiaced with ~QCH,CH~ optionally substituted C,-C g alityb
MNH-C{O)~-R 5~ wherein opticnally up to six carbon atems in said CwCﬁS alkyl are sach independently replaced with
-QCH,CH,-; optionally substituted ©,-C g alkyl-C{O-NH-Rs~ wherein oplionally up 1o six carbon atoms in said
Cy-Cap alkyl are gach independently rcg,gaz,ad with ~OCHCH.~; optionaiiy substituied aryl; optionally substituted
heteroaryl; and optionally substituted cycloalkyi;

Ry is selectad from the group consisting of an oplionally substituted aryl, optionally substituted hetersaryl, and
eptionally substituted cycioalkyt;

Y is absent or selected from the group consisting of optionally substituted C,-Cg alikyl, ~ NH-C{Q)-, -C{C}-NH-,
~C{O»0O-, and ~0-C(0)-;

R, is absent or selected from the group consisting of optionally substituted C4-C . alkyi wharein optionally up o six
carbon aloms in sald -0, 5 alkyl are each indegendently replaced with -OCH,CH- optionally substituted C-Cyp
alkyl-NH-C )R- wherein oplionally up to six carbon atoms in said C-C 4 alkyl are each independently repiaced
with -QCH,CH.-; and optienally substituted C-C, g alkyl-C{O}-NH-R .- wherein oplionally up o six carbon atoms in
sald C,-Cy g alkyl are each independently replaced with —OCH,CH,-,

or R4 is a naturally or non-naturally occuring aming acid,

or R, has the following formula:

¥
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(\\\\\\\\\\\\\\\\\\\
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-
wherain:
§' \s{f
is absent, oris selgcted rom the group consisting of!
2 NN
\;L,\‘ e &XNI} { \ S,
o ‘,w,\'hb\é R N j g . 7 MT;P»"\?_ Q\_\c‘“\,\v:}, = ~*"““‘“*,§
Ho o e oM 3 sl : 5 Mo

R s OPCLM, wherein 8, = Mg2h,2 Na®, 2iK*, 2HY, ZNH* or,, SO,M, wherein M, = Nat, K, HY NH,Y

R, is selected from the group consisting of —H, oplionally substituted ©,-C 4, alkyl, optionally substituted aryl, and
optionally substituted heteroaryl;

Zy, Zy, £y and Z, are each independently selected from -H, an electron-withdrawing group, and/or a water-soluble
group
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PBG is a profein-binding group selected the group consisting of from an oplionally substiluted maleimide groug, an
optionally substituted haloacatamide group, an optionally substituted haloacetate group, an optionally substituted
pyridyithio group, an optionally substitited isothiocyanate group, an oplicnally substituied vinylcarbonyi group, an
eptionally substituted aziridine group, an optionally substituted disulfide grouyp, an optionally subsiiiuted acetylane
5 agroup, an optionally substituted N-hydroxysuccinirnide ester group, an antibody orfragment thereof, and a derivatized
antibody of derivatizad fragment thereof,
wherain when Spacer is absent, Agent is linked 10 the nilrogen adjacent {0 Spacer by a doubie bond; and
wherein af least one of Z,, &5, Z, and Z, is an electron-withdrawing group.

10 {009%] in some embodiments of the compounds described herein, PRG is a protein-dinding group selected from the
group consisting of an optionally substiluled maleimide group, an optionally substibuted haloacetamide group, an op-
tionally substituted haloacetate group, an optionally substituied pyridyithio groug, an optionally substituted isothiocyanate
group, an optionally substituted vinylcarbonyi group, an optionally substiited aziridine group, an optionally substituted
disulfide groug, an oplionally substiiuted acetviene group, and an oplienally substituted N-hydroxysuccinimide ester

15 group.

[01608]  in some embodiments, the PEG is associated with an antibody or fragment thereof. In some embodiments, the
PRG is covalently bound to an antibody or ragment thereof, In some embodiments, the PBG is assodciated with albumin,
in other ermbodiments, the PBG is covalently bound to endogenous or exoegenocus albumin, In other embodimeants, the
PGB is covalently bound to the cysieine~-34 of endogenocus or exsgenous albumin,

20 3M814Y  in certain embodiments, the present invention provides a compound having the structure represented by For-
muda (1)

25
a0
-:~;§
35
Favmda {1}
or a pharmaceutically acceptable sall, hydrate, solvate, or isomer thereof, wherein
40

Agent is selecied fromthe group consisting of a cytostatic agent, a cytotoxic agent, a cytoking, an immunosupprassive
agent, an antirheumatic, an antipghiogistic, an antibiotic, an analgesic, a virosiatic ageni, an anikinflammatory agent,
an antimicotic agent, a transcription factor inhibitor, a cell cycle modulator, an MDR modulator, a proteasome or
protease inhibitor, an apoptosis modulator, an enzyme inhibitor, a signal fransduction inhibitor, a3 protease inhibitor,
45 an angiogensasis inhibitor, a hormone or hormone derivative, an antibody or a fragment thereof, a therapeutically or
diagnostically active peptlide, a radioactive substance, a light emilting substance, a light absorbing substance, and
a derivative of any of the foregoing;
Spacer is absent,
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X is selected from the group consisting of optionally substituted C,-C,; alkyl wherein optionally up to six carben
atems in said ©,-, 5 alkyi are each independently repiaced with -QCH,CH.-; optionally substituted C-C g alkyl-
NH-C{O)-Rg- wherein optionally up 1o six carbon atoms in said C.-C. 5 alkyl are sach independently replaced with
-OCHLCHo~; opticnally substituted ©,-C.5 alkyl-C{O)}-NMH-Rg- wherein oplionally up to six carbon atoms in said
C4-Cyg alkyl are each independently replaced with ~QCH,CHy- optionally substituted aryl, optionally substituted
hetercaryl; and optionally substituted cycioatkyt

Ry is selected from the group consisting of an optionally substitited aryl, oplienally substituted heleroaryl, and
optionally substituted cycloalkyl

Y is absent or selected from the group consisting of optionally substituted C,-Cy aliyl, - NH-C{Q)-, -C{Q)-NH-,
~G{OW0-, and -O-C(C)-;

R, is absent or selected from the group consisting of ogtionally substitited C,-C, ¢ alkyi wherein optionally up io six
carbon atoms in said C;-C,y alkyl are each independently replaced with -OCH,CH,~ optionally substituted
-G paliey-NH-C{OR - wherein optionally up to six carbon atoms in sald C4-C. 4 alky! are each independently
replaced with -OCH,CHo-; and optionally substituted C,-C.p alkyl-C{O}-NH-R:~ wherein optionally up io six carben
atoms in said C4-Cqg alkyl are sach independently replaced with ~OCH,CH,-;

R, is selected from the group consisting of —H, optionally substitiuted C4-C,, alkyl, optionaily subsiituted aryl, oand
eptionally substituted heteroaryl;

2y Zy, £ and Z, are each independently selected from the group consisting of —H and an electron-withdrawing
group;

PBG is a profein-binding group selected from the group consisting of an oplionally substituted maleimide groug, an
opticnally substituted halcacetamide group, an optionally substituted haloacetate group, an sptionally substituted
pyridyithio group, an optionally substitited isothiccyanate group, an optionally substituted vinylcarbonyi group, an
cptionally substibisted azividine group, an optionally substituted disulfide group, an oplionally subsiituiled acetylene
group, an optionally substituted N-hydroxysuccinimide ester group and an antibody or fragment thereof,

wherein when Spacer is absent, Agent is linked to the nitrogen adjacent to Spacer by a double bond; and

atleast one of 24, &5, £, and 2, is an electron-withdrawing group.

31082}  in some embodiments of the compounds described herein, PBG is a protein-binding group selected from the
group consisting of an optionally substituted malaimide group, an optionally substituted haloacetamide group, an op-
tionally substituled haloacetate group, an optionally substituled pyridvithio group, an optionally substituted isothiocyanate
group, an optionaily substituted vinylcarbonyl group, an oplionally substiuled aziridine group, an optionally substituted
disulfide group, an oplionally substiited acalylens group, and an optionally substitited N-hydroxysuccinimide ester
Group.

3183}  insome embodiments, the PBG Is associated with an antibody or iragment thereof, In some embodiments, the
PBG is covalently bound to an antibody or fragment thereof. In some embodiments, the PBG is associated with albumin.
In other embodiments, the PBG is covalently bound to endogenocus or exogenous albumin, I other embodiments, the
PGB is covalently bound to the cysieine-34 of endogenous o exogenous atbumin,

{3184] in certain embodiments, the invention provides a compound having the structure representad by Formula ()
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or a pharmaceutically acceptable salt, hydrate, solvale, or isomer thareof;
wherein Agent, PBG, Y, Ry, 4, Z,. 43 and £, are as defined for a compound of Formula ().
{G10858]  in certain embodiments, the invention provides a compound having the struciure representad by Formuia (i)

Formls (05

or a pharmaceutically acceptabile salt, hydrate, solvale, or isomer thereof;

wherein Agent, Spacer, PBG, Y, Ry, 2y, 4, and Z,4 are as defined for a compound of Formula (); and
wherein £, is an electron withdrawing group.

{3186] in cerlain embodiments, the invention grovides a compound having the structure represented by Formuia (W)

PRG

Ry

A gt

or a pharmaceutically acceptable salt, hydrate, solvate, or isomer thereof;
wharein Agent, PBG, Y, Ri, Z,, Z, and Z, are as defined for a comnpound of Formula (I}, and wherein Z, is an electron

3%
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withdrawing group.
(61871  in ceriain embodiments, the invention provides a compound having the structure represented by Formula (V)

o
5 fir
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if

o A
Ag \
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Ra
15
&3

20 Froude O}

or a pharmaceutically acceptable salt, hydrate, solvate, or isomer thereof;

wherein Agent, PBG, n, ¥, Ry Ry, 24, ;. Z5 and Z,; are as defined for a compound of Formuia {J).

{6108]  incertain embodiments, the invention provides a compound having the structure reprasented by Formula (Via):
25
a0

FB&
o~
-
a5
¥
40 &3
Fovanala {Wisd

or a pharmaceutically acceptable salt, hvdrate, solvate, or isomer thereof;, wherein;

45

M is a pyrimnidine or purine group that conlaing atleast one primary or secondary armino group and optionaily contains
one or more substituents selected from halogen;
Xy and X2are each independently selected from the group consisting of -H, ~OH, ©-Cy alkyl, halogen, and -Ng;
Xy and X, are each independenily, as valence permits, absent or selecied from the group consisting of -H, -CH,
50 C4-Cq alkyl, halogen, and -Ng;
R s —Rq or —CHyR,;
wherein each ocourrence of Ry is independently selected from the group consisting of -OH, -CH,, -OP{Q)OH),,
-F{OHOHYOP{OHOH),, ~OF (CHOHOPOYOHOP(QOH),, ~-OPCHOM(NH,, an amino acid, an acyigroug, and
a pharmaceutically accepiabie salt thereof, wherein the salt contains an alkali metal ion, an alkaline metal ion, an
ammonium or an alkyt substituted ammaoenium on; and
wherein X, n, 24, Z5, 23, 44, Y, By, R, and FBG are as defined for a compound of Formula (V).

G
Gy

[0189]  incertain embodiments, the invention provides a compound having the structure representad by Formula (Vib):
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or a pharmaceutically acceptable salt, hydrate, solvate, or isomer thereof, wherein

20
M is a pyrimidine or puring group that contains at least one primary or secondary aming group.

Ky and X, are each independently selected from the groug consisting of -H, -OH, C,-Cy alkyl, halogen, and -N,.
X, and X, are each independently, as valence permits, absent or selected from the group consisting of ~H, ~OH,
C4-Cyq alkyl, halogen,and -Na.

25 Ry & selected  from  the group consisting  of —OH,  -OPQNOH),,  -POHOHOPONOH),,
~OPOHOHOP{CHOMOR{OHOH),, -OF(O){OH){(MH,), an amino acid, an acyl group, and a pharmaceutically ac-
ceplabie sali theraof, wherein the salt contains an alkali metal ion, an alkaline metal ion, an ammonium or an aikyl
substituted ammonium lon; and
wherein X, n, Z,, 25, 3, 24, Y, Ry, By and PBG are as defined for a compound of Formula (V).

{0148  incertain embodimants, ihe invention provides a compound having the siructure reprasanted by Formuia (Viia):

PG

Formula

G
Gy

or a pharmaceutically acceptable salt, hydrate, solvale, or isomer thareof;

41



T4

18

20

25

G
Gy

whargin R s —Ry or

DK/EP 3310800 T3

CHRaand X, Xy, Xo, Ko, Xy 0, Y, Ry Ry, Ry, 24, &5, 24, 2, and FBG are as defined for a

compoung of Formula (V).

161113

in cerfain embodiments, the invention provides a compound having a structure represented by Formula {Vib):

Fowmala (VD

or a pharmaceutically acceptable salt, hydrate, solvale, or isomer thareof;
wherein X, Xy, Xy, Xq, Xy, 0, Y, Ry, By, By, 24, 20, 24, 2, and PRG are as defined for a compotnd of Formuia (V).

16142

in ceriain embodiments, the present invention provides a compound having the structure represented by For-

mula (WHILN

Formula (VIR

or pharmaceutically acceptabie salt, hvdrate, soivale, or isomer thereof; wherain
£y is an electron withdrawing group; andwherein Agent, X, n, R, PBG, Y, R, £,, £, and Z, are as defined for a compound
of Formula (V).

16143}

in certain embodiments, the invention provides a compound having the structure represented by Formula (iXa):
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Formla {185
or a pharmaceutically acceptable salt, hydrate, solvate, or isomer thereof;, wherein:
20
M is a pyrimidineg or purine group that contains at least one primary or secondary aming groun and optionally contains
one or more substituents selected from halogen;
Xy and X, are each independently selected from the group consisting of -H, -OH, C,-C; alkyl, halogen, and -Ng;
X4 and X, are each independently, as valence permits, absent or selected from the group consisling of -H, ~OH,
25 C4-Cy alkyl, halogen, and -Na;
R s —R, or —CH.Ry;

wherein each occurence of R, is independently selected from the group consisting of —OH, -CH,, -OR{O)OH},,

SP{OYOHIOP{CH{OH},, -OPQOHOMOPOYOHYOP{CHOM),, -OP(CHOMNH.), an amine acid, an acyi group, and

a pharmaceutically accepiable salt thereof, wherein the salt contains an alkali metal ion, an alkaline metal ion, an
iy armmonium or an aikyl substituted ammeonium ion; and

wherein X, n, Y, 2, Ly, 24, Z4, Ry, R, and PBG are as defined for a compound of Formula (Vill).

{3114] in certain embodiments, the present invention provides a compound having the structure represented by For-
mua (IX0):

or a pharmaceutically acceptable salt, hydrate, solvate, or isomer thereof, wherein

G
Gy

M iz a pyrimidine or puring group that conlaing at ieast one primary or secondary amino groug;
Ky and X, are each independently selected from the groug consisting of -H, -OH, C,-Cy alkyl, halogen, and -Ng;
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Xq and X, are each independently, as valence permits, absent or selected from the group consisting of -H, -OM, C,-C4

alkyi, halogen, adn -Ny;

Ry is  selected

-OP(O)OH),

-POKOHQPLCHOMH),,

CPONOHIOP S OHOPONOH),,

-OPOHOHYNH,), an amino acid, an acyl group, and a pharmaceutically acceptabie salt thereof, wherein the salt
contains an alkall metal ion, an alkaline metal jon, an ammonium or an alkyl substitited ammonium ion; and
wherein X, n, Y, £4, Z5, &5, 24, Ry, R, and PBG are as defined for a compound of Formula (Vill).

{0118} in cerlain embodiments, Xy, X,, X,, and X, are sach independently selected from the group consisting of -H,

~OH, -CHs, -F, -Cl, -Br, -f, and —N4.

{8116] incertain embodiments, the invention provides a compound having the structure represented by Formula (Xa):

or a pharmacewtically acceptable salt, hydrale, solvate, or isomer thereof;

PR e

wherein R'is —R, or —CHRy and X, X, X5, X Ry, Xon, Y, 2y, 2o, 2, 24, Ry and R, are as defined for a compotind

of Formula (iX).

3117 incertain embodiments, the present invention provides a compound having the structure represented by For-

muda (Xb):
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or a pharmaceuticaily acceptable salt, hydrate, solvate, or isomer thereof, wherein X, X5, Xq, Xy, Rg, X, 0, Y, 24, &,
Za, 2y, Ry and R, are as defined for a compound of Fermula (IX).
3118} insome embodiments, Agentis selected from the group consisting of N-nitrosoureas; doxorubicin, 2-pyrroipyr-
0 rolincanthracycline, morpholinoanthracycline, diacelatoxyalkylanthracyciing, daunorubicin, epirabicin, idarubicin, nemo-
rubicin, PNLU-158882, mitoxanirone, ametantrone; chlorambucil, bendamustine, meiphalan, oxazaphosphorings; 5-fluor-
ouraci, 8-deoxy-5-fluorccytidine, 2'-deoxy-5-flucridine, cvlarabine, cladribine, fludarabine, pentosiatine, gemcilabineg,
4-amino-1-{{{28 3R 45 5R}-3 4-dihydroxy-S-methylietrahydrofuran-2-yhimethy-5-fluorepyrimidin-2{1H}-one, thiogua-
ning; methotrexate, raititrexed, pemetrexed, plevitrexed, paclitaxel, docetaxel; topotacan, irinctecan, SN-38, 10-hydrox-
35 yeampiothecin, GG211, lurtotecan, S-amingcamptothecin, campiothecin, 7-formylcamptothaecin, 7-acetyicamptothecin,
g-formyicamptothecin, S-acelyicampiothecin, 8-formyl-10-hydroxycamptothecin, 10-formyicampiothecin, 10-acetyl
campiothecin, 7-butyl-10-aminocamptothecin, 7-butyl-8-amine-184,11 -methylenedioxccampiothecin; vinblasting, vinc-
risting, vindesine, vinorelbine; calicheamicing; maviansine, maytansinol; auristatin (including but notl imited {o auristatin
D, auristatin B, aurisiatin F, monomethy auristatin D, monomethy! auristatin B, monomethyl auristatin F, monomethyl
40 ayristatin F methylester, auristatin PYE auristatin PHE, the related natural product dolastatin 10, and derivatives thereof),
amatoxins {including but not limited to «-amanitin, B-amanitin, y-amanitin, s-amanitin, amanin, amaninamide, amanullin,
and amanuilinic acid and derivatives thereof); duocarmycin A, duccarmycin B1, duocarmycin B2, duocarmycin C, duo-
carmycin SA, CC1085, adozelesin, bizelesin, carzelesing eribyling {rabecteding pyrrolobenzodiazepine, anthramyein,
tomaymycin, sibiromycin, DC-81, DEB-120; epothilones; bleomycin; dactinomycin; plicamycin, miromycin € and cis-corn-
45 figured platinum(ily complexes; or a derivative of any of the foragoing.
{8118  In some embodimenis, Agent is selected from the group consisting of Nenifrosoureas; doxorubicing, 2-pyr-
roflincanthracycling, rnorpholineanthracycline, diacetatoxyalkylanthracycline, daunorubicin, epirabicin, idarubicin, nemo-
rubicin, mitoxantrone; ameiantroneg; chiorambucil, bendamustine, maiphaian, oxazaphosphorines; 5-fuorcuracil, 2'-de-
oxy-S-fluoridine, cytarabine, cladribine, fludarabine, peniostatine, gemcilabine, thioguanine; metholrexate, ralitrexed,
59 pemetrexed, plevitrexed, paciitaxel, docetaxel, topotecan, irinotecan, SN-38, 1 O-hydroxycamptothecin, GG211, lurte-
tecan, S-aminccamptothecin, campiothedcin; vinblastine, vincristine, vindesine, vinorelbine; calicheamicing; maviansi-
noids; auristating; epothiionas; bleomyein, dactinomycin, plicamycin, miromycin C and oig-configured platinum(l) com-
plaxes; or a derfvative of any of the foregoing.
{012¢] in some embodiments, 24, &y, £, and &4 are each independently selected from the group consisting oft —H,
halogen, ~C{OH, -C{OY0-C -Gy alityl, -NO,, haloalkyl, -5(0),-C-Cq alkyi, and —CN. in some embodiments, £,, £,,
Zs and Z, are each independently selected from the group consisting of: —H, -Cl, -Br, -1, -F, -C{OYOH, -NQ,, -CF,, and
~CN. In some embodiments, Z,, Z,, Z, and 24 are each independently selected from the group consisting of:

G
Gy
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—4, -Cl, -F, -NQ,, and -CF;. In some embodiments, 2., Z,, Z, and &, are each independently selected from the
group consisting of: ~OP(C){OH)., -P(OHOH&Q"(J)”‘"{)Z,

~OP{CHOHYIP{OHOH)OR(ONOH),, ~LP{OXOH{NH,), -P{OYCH),, -80,H, and a pharmaceutically accepiable
salt thereof. In some emboediments, at leastone of 24, 45, 25 and £, is nol—H.

{824] in some embodiments, Z,, Z,, & and Z,, are each independently selected from the group consisting of -—H,
halogen, ~-C{OYOH, -C{O)0-C,-Cy alkyl, -NG,, haloalkyl, -B{00),-C-Cg alkyl, and —CNM. in some embodiments, Z,, 4,
Zy and Z, are each independently selected from the group consi stmg of —H, -Cl, ~8r, -1, -F, -C{OYOH, -NQ;, -CF,, and
~CN. In some embodiments, 24, Z,, 2, and Z,; are each independently selected from the group consisiing of —H, -Cl,
-F, -NQ,, and -CF,. in some embodiments, at least one of 24, Iy, 25 and 24 is not—-H.

{8122] in some embodiments, 2, s selected from vhalogen, -C(OYOH, -C{O0-C-Cy alkyl, -NO,, haloalkyl,
-5{0),~C,-Cy alkyl, and —CN; and Z,, Z, and Z,; are each independently selected from the group consisting of —H,
halogen, ~C{OYOH, -C{OHYG-C,-Cy alkyl, -NO,, haloalkyl, ~ 8{0),~-C,-Cy alkyl, and —CN. In some embodiments, Z, is
selecied from the group consisting of - Cf, -B' -f, -F, SC{OYOH, '\jOa -GF,, and —CN; and £,, 2, and 2, are sach
independently selected from the group consisting of —H, -G, -Br, I, -F, -C{O)}OH, -NO,, -CF,, and ~-CN. In some
aermbodiments, Z, is selected from the group consisting of -Cl, -F, and -NC,; and Z,, 5 and Z,4 are each independently
selected from the group consisting of -H, -Cl, -F, -NQ,,, and -CF,.

{8123] in some embodiments, R, is mathyl

{8124] in some embodiments, X is -H, X, I8 -F, Xy is -F and X, is -OH,

The Hydrazona Moiety

[01258] The drug delivery system contains an acid-labile, cleavable hydrazone moiety. The cleavage ofthe hydrazona
meisty and the half-life of the drug release vary according to the electron-withdrawing substitients and theilr position on
the phenyl ring 1o which the hydrazone is attached. The phenyl ring may be substituted as follows

0
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oy ‘}’\(\\“\“\\'{ e
3 KR
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e

wherein PBG, Ry, Y, £y, £y, &4 and Z,; are as defined herein,

[3128] in some embodiments, the phenyl ring comprises at lgast one electron-withdrawing group. In some preferred
ermbodiments, the phenyiring comprises one electron~withdrawing group attached o position 1. In some embodiments,
the phenyl ring comprises one electron-withdrawing group attached 1o position 2. In some embodiments, the phenyt ring
comprises one eleclron-wihdrawing group atlached to posilion 3. in some preferred embodiments, the phenyt ring
comprises two electron-withdrawing group attached (o positions 1 and 2. In some embodiments, the phenyiring comprisas
wo electron-withdrawing group atlached to positions 1 and 3. In some embodiments, the phenyl ring comprises two
alectron-withdrawing grougp attached {o positions 1 and 4. in some embodiments, the phenviring comprises two eleciron-
withdrawing group attached to positions 1 and 5. in some embodiments, the phenyl ring comprises two electron-with-
drawing group attached o positions 2 and 3. In some embodiments, the ghenyl ring comprises two electron-withdrawing
aroup attached o positions 2 and 4. In some embodiments, the phenyiring comprises two electron-withdrawing group
attached to positions 2 and 5. In some embodiments, the phenyiring comprises two electron-withdrawing group attached
o positions 3 and 4. In some embodiments, the phenyi ring comprises two eleciron-withdrawing group atiached fo
positions 3 and 5. In some embodiments, the phenyl ring comprises three electron-withdrawing group attached (o
positions 1, 3 and 5.

{8127]  insome embodiments, Z,, Z,, £y and Z; are each independently selected from the group consisting ofl —H,
halogen, -C{CYOH, -C{YO-C,-Cy alkyl, -NO,, haloalkyl, -8{0),-C -Gy alkyl, and —CN. in some embodiments, Z,, Z,,,
2, and &4 are each mdupcndumiy selected from the group consisting of -H, -Cl, -8y, =i, -F, -C{OYOH, -NOQ,, -CF,, and
-CNL In some embodiments, Z,, &5, Z, and Z, are each independently selected from the group consisting of —H, ~C,
-F, -NQ,, and -CF,. insome embudxments Z4, Z5. Z5 and Z,4 are each independently selected from the group consisting
of: -OP{OHOH},, -P{ONOHYOP{OYOH),, -OP(OHORYOP(OHOHYOP{OHOH),, ~-OR{CHOH)NHL), -F{OHOH),, -804H,
and a phammaceutically acceptable sall thereot. In some embodiments, atleastone of £, 45, 2y and 2, I8 nel —H,
{0128] in some embodiments, Z,, Z,, Z, and £, are each independently selected from the group consisting of —H,
=Gl =Br, i, -F, -C{Oy0H, -NQ,, -CF4, and -CN, wherein alieasione of £, Z,, £, and 24 is nol—H. In some embodimeants,
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Ly, &, Zq and £, are each independently selected from the group consisting of —H, -Cl, -F, -NG,, and -CF; wharein at
least one of 24, Z;, &4 and Z, is not—H. In some embodiments, Z,, Z., Z, and Z; are each independently selectad from
the group consisling of —H, -F, -NQ,, and -CF, wherein atleast one of 24, &, 25 and 2, s not—H,
f8128]  in some ermnbodiments, hali-life of drug release is about 1.3 hours, about 2.0 hours, about 2.5 hours, aboul 3.0
5 fiours, about 3.5 hours, about 4.0 hours, about 4.5 hours, about 5.0 hours, about 5.5 hours, about §.0 hours, about 8.5
hours, about 7.0 hours, aboul 7.5 hours, about 8.0 hours, about 8.5 nours, about .0 hours, about 8.5 hours, about 10.0
hours, about 10.5 hours, about 11.0 hours, aboui 11.5 hours, about 12.0 hours, about 12.5 hours, about 13.0 hours,
about 13.5 hours, about 14.0 hours, about 14.5 hours, about 15.0 hours, about 15.5 hours, about 18.0 hours, about 18.5
hours, about 17.0 hours, about 17.5 hours, about 18.0 hours, about 18.5 hours, about 19.0 hours, about 18.5 hours, or
10 aboul 20.0 hours.
{G130] Without being bound by theory, a phenyl ring comprising one electron-withdrawing group attached to position
1 stabilizes the hydrazone molety, resulting in a slow and prolonged release of Agent in acidic conditions. In some
embodiments, the position of the electron-withdrawing group on the phenyi ring with respect 1o the position of the
hydrazone moiety on the phenyi ring provides a method for controlling the release of the drug.
15 3131 insome embodiments, the invention provides a method of making a compound 10 conirol the release of a drug
by modifying the drug to add a

%]
&
)
20 4 .
R
25
or
a0
a5
40 rmolety as described herein for Formulae | 1, HE IV, VE VI VL X and XL
3132 Some embodiments of the invention inciude conjugates with the substitition patierns and the corresponding
half-lives of drug release shown in Table A (H8A stands for human serum aibumin}. The structure of nemorubicin is
45
50
55

he nemorubicin conjugates represented in Table A have the following siructure:
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the compound of the invention is selecied from:
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5
10
15 or a pharmaceutically acceptable salt, hydrate, solvate, or isomer thereof, wherein:
N
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§Gw Y e
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i absent, or is selecled from the group consisting of:
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| N
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L
H L

Z

st ;

Ris wn OPOyM, wherein My = Mg®h.2 Na®, 2K*, 2HY, 2NH,*, Nat, K, NHT, and/or HY 0raa SO0, wherein M, = Na*,
2 K¥ HY and/or NHT
{0134]

in soime embodiments,

the compound is selecied rom the group consisting of:
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, and

or a pharmaceutically acceptable salt, hydrate, solvale, or isomer thareof,

16135}

S T 1%
1§ i‘lﬁ‘f

ENGEI Iy

in some embodiments, the compound of the presant invention is selected from the group consisting of
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or a pharmaceutically acceptabile salt, hydrate, solvate, or isomer thereof,

16136}

in some embodiments, the compound of the present invention is selected from the group consisting of;
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and

or a pharmaceutically acceptable salt, hydrate, solvate, or isomer thereof,
[B137]  in some embodiments, the compound is compound 15, having the structure:

:-C.‘s

HQ""""‘?“""‘Q R

e

{3138] insome embodiments, compound 15 prevents deactivation of gemeitabineg, resulling in sustained tumor exgo-
sure.

The Agent

{61381  insome embodiments, the Agent is selected from the group consisting of a cyiostalic agent, a (‘y‘tofoxic agent,
a oyiokine, an immunosuppressant, an antirheumnalic, an antiphlogistic, an antibiotic, an analgesic, an anti-inflammatory
agent, a virostatic, an antimicotic agent, a transcription factor inhibitor, a ceil cycle modulator, an MDR modulator, a
proteasome or protease inhibitor, an apoptosis modulator, an enzyme inhibiior, an angiogenesis inhibiior, a hormone
or hormone derivative, an antibody or a fragment thereof, a therapeutically or diagnosticaily active peptide, a radioactive
subsiance, a iiqhtemiﬁ"ig substance, a ight absorbing substance, a derivative of any of the foregoing, a pharmaceutically
acceplable sait, hydrate, solvate, or isomer of any of the foregoing.

{31487  insome embodiments, Agent is selected from the group consisting of N-nitrosouraas; doxorubicin, 2-pyrroipyr-
rodincanthracycline, morpholineanthracycline, diacetatoxyaikylanthracycline, daunoruticin, epirubicin, idarubicin, nemo-
rubicin, PNU-158882, mitoxanirone, ametantrone; chilorambucil, bendamustine, melphalan, oxazaphosphorines; 5-fluor-
ouracil, §-deoxy-5-fluorocytiding, 2'-deoxy-5-fluoridine, cylarabine, cladribine, fludarabine, pentosiatine, gemcitabine,
d-aminc-1-({{(25,3R 48 5R)-3 4-dihydroxy-S-methvlietrahvdrofuran-2-yimethyh-5-flucropyrimidin-2{1H}-one, thiogua-
nine; methotrexate, raltitrexed, pemetrexed, plevitrexed,; paciitaxel, docetaxel; topotecan, irinotecan, 8N-38, 10-hydrox-
yoamptothecin, 66211, lurictecan, S-aminocamplothecin, camptothecin, 7-formylcamptothacin, 7-acetyicamptothecin,
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g-formyicampiothecin, S-acetyicampiothecin, 8-formyi-10-hydroxycamptothecin, 10-formyicampiothecin, 10-acetyl-
campiothecin, 7-butyl-10-aminocamptothecin, 7-butyl-8-amine-184,11 -methylenedioxccampiothecin; vinblasting, vinc-
risting, vindesine, vinorelbine; calicheamicing; maviansine, maytansinol; auristatin (including but notl imited {o auristatin
D, auristatin B, aurisiatin F, monomethy auristatin D, monomethy! auristatin B, monomethyl auristatin F, monomethyl
5 ayristatin F methylester, auristatin PYE auristatin PHE, the related natural product dolastatin 10, and derivatives thereof),
amatoxins {including but not limited to «-amanitin, B-amanitin, y-amanitin, s-amanitin, amanin, amaninamide, amanullin,
and amanuitinic acid and denvatives thereof); duocarmycin A, duccarmycin B1, duocarmyein B2, duccarmycin C, duo-
carmycin SA, CC1085, adozelesin, bizelesin, carzelesing eribyling trabecteding pyrrolobenzodiazepine, anthramycin,
tomaymycin, sibiromycin, DC-81, DEB-120; epothilones; bleomycin; dactinomycin; plicamycin, miromycin € and cis-corn-
10 figured platinum(ily complexes; or a derivative of any of the foragoing.
{8141) insome embodiments, Agent is selected from the group congisting of Nenitrosoureas; doxorabicin, 2-pyrroipyr-
rolincanthracycline, morpholinoanthracycline, diacetatoxyaikylanthracyciing, daunorubicin, epirublicin, idarubicin, nemo-
rubicin, PNU-158882, mitoxantrong, ametantrone; chiorambucil, bendamustine, melphalan, oxazaphosphorines; 5-fluor-
ouracll, 2'-deoxy-5-fluoridine, cylarabine, cladribing, ludarabine, pentostatine, gemcabine, 4-amino-1-{{{28,3R 45 53R}~
15 3. 4-dihydroxy-5-methylietrahydrofuran-2-yiimethy-S-fluoropyrimidin-2{1H)-one, thioguanine; methotrexate, raititrexed,
pemetrexed, plevitrexed; pachitaxel, docelaxel; topotecan, irinctecan, SN-38, 10-hydroxycamptothecin, G211, lurtote-
can, S-aminccamptothacin, campicthecin, 7-formylcamptothesin, S-formyicamptothacin, @-formyi-10-hydroxycamp-
{othecin, 7-bulyl-10-aminocampltothecin, 7-butyl-B-amine-10, 11 -methvienedioxocampliothecin; vinblastine, vincristing,
vindesine, vinerelbing; calicheamicing; mavtansinoids; auristating; epothilones; bleomycin, dactinomycin, plicarycin,
20 ralromycein © and cis-configured platinum{l) complexes; or a derivative of any of the foregoing.
(3142}  in some embodiments, the Agent s a N-nitrosourea.
[3143] in some embodiments, the Agent is an anthracyciine, such as but not limited to, doxorubicin, 2-pyrroipyro-
lincanthracycline, morpholinoanthracycline, diacetatoxyalkylanthracydline, daunorubicin, epirubicin, idarubicin, nemo-
rubicin, PNU-158882, mitoxanirone or ametanirons.
25 {3144] insome embodiments, the Agent is an alkylating agent, such as but not limited to, chicrambucil, bendamustine,
meiphaian or oxazaphosphorines,
(3148}  in some embodiments, the Agent is an antimetabolite, such as but not limited to, 5-fluorourach, 2'-deoxy-5-
fluoridine, cytarabine, cladribine, fludarabine, pentostatine, gemcitabine, d-amine-1-{{{28,3R 48 ,5R)-3 4-dihydroxy-5-
methyitetrahydrofuran-2-yiimethyl-5-fluoropyrimidin-2{1H}~one or thioguanine, in some embodiments, the antimeta-
a0 olite is a pyrimidine, or purine analogue containing at least one primary or secondary aming group.
{6146] in some embodiments, the Agent is an the folic acid antagonist, such as but not limiled o, methotrexate,
raltitrexed, pemetrexed, or plevitrexed.
3471 in some embodiments, the Agent is a taxane, such as but not limited o, paclitaxel or docetaxel,
{3148}  inseme embodiments, the Agent is a campicinacin, such as but not limited to, topoiecan, irinclecan, SN-38,
25 10-hydroxycamptothecin, GG211, lurtotecan, S-amino camplothecin, camptothecin, -formyicamplothecin, 9-formyi-
camplothecin, 8-formyl-10-hydroxycampiothecin, 7-butyi-10-aminocamptothecin or 7-butyl-8~-amino-10,11 ~methylene-
dioxocamptothadcin,
{6148]  insome embodiments, the Agentis a Vinca alkalold, such as hut notlimited to, vinbiastine, vincristine, vindesine,
vingrelbineg or calicheamicins.,
40 M50  insome ambodiments, the Agent is a maytansinoid, an auristatin, an epothiiones, a bleomycin, dactinomyain,
plicamyein, miromyein C, a cis-configurad platinumdi} complex, or a derivative of any of the foregoing.

The Spacer

35811 in some embodiments, Spaceris

G
Gy

whergin n, X and R, are as defined herein.
(3182 in some embodiments, Spaceris
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whergin n, X and R, are as defined herein.

[8183] some embodiments, nis or 1.

{6154} some embodiments, X is selected from the group consisting of oplionally subsiituted C4-Cqg atkyl wherein
optionally up lo six carben atoms in said C,-C,p alky! are each independently replaced with -QCH,CH,-; optionally
substituted C-C 5 alky-NH-C{O}-R s~ wherein optionally up 1o six carbon atoms in said C,-C., 5 alkyl are each independ-
gntly replaced with ~OCH,CHy- aptionally substituted C4-Cqg alkyl-C{O}-NH-Re- wherein optionally up to six carbon
atoms in said C,-C.g aikyl are each independently replaced with -OCH,CH.- optionally substituted aryl; oplionally
substituied hetercaryh, and optionally substituted cycioalkyl.

{01838} insomeembodiments, X is opijonally substituted G -G 5 alkyl. In some embodiments, Xis optionally substituted
C4-Chg alkvl wherein one carbon atom in said C4-Cqg alkyl is reptaced with -QCH,CH,-. In some embodiments, X, is
optiona“y substituted ©,-C4 5 alicyl wherein two carbon atoms in said C,-C, g alkyl are replaced with ~GCH,CH.-. insome
smbodiments, X is optionally substituted C,-C, 5 alkyl wherein three carbon atoms in said -0, 5 alkyl are replaced with
-0OCH,CH,-. In some embodiments, X is oatsonaliv substituted C-C g alkyl wherein four carbon atoms in said C-Cyg
alkyi are rept a»ed W:th ~OUHLCH- In some embcdimems; X is oplionally substituled C,-Cy 5 alkyl wherein five ‘azbc-n
atorns in said Cy-Cyg alkyl are replaced with -QGCH,CHo-. In some embodiments, X is optionally substituted C4-C g alityl
wharein six uaybm atoms in sald C4-Cy 5 alkyl are replaced with -QCHCH,-,

{0188] in some embodiments, X is optionally substitited C,-Cg alky-NH-C{Rs-. In some embodiments, X is op-
tionally substituted C,-C, qaikyl- NH- -C{O)R 5~ wherein one carbon atom in said G40 alkylis replaced with -QUH,CH,-
in some embodiments, X is optionally substituted C,-C, 5 alkyl-NH-C{O}R~ wherein two carbon atoms in said C4-Cyyg
alkyt are replaced with -OCH,CH,-. in some embediments, X is optionally substituted C,-C, salkyl-NH-C{O)R. - wherein
three carbon atoms in said C-C 5 alkyl are replaced with ~OCH,CHs-. in some cmbodm‘,ants, Xis optionally subsiituted
C-Cyp alkyl-NH-COR;- Where it four carbon atoms in said C-C. 5 alkyl are replaced with -OCH,CH.~. In some emv
bodiments, X is optionally substituted ©,-C, 5 alkyl-NH-C{O}R:~ wherein five carbon atoms in sald C,-Cyyg alkyl are
replaced with -OCH,CH.- In some embodiments, X is optionally substituled C,-C, salkyl-NH-C{O)R - wharein six carbon
atemns in said C,-C, 5 alkyi are replaced with -QCH,CH-,

{8187] in some embodiments, X is optionally substituted C4-C, g alkyl-C{O)-NH-R:-. In some embediments, X is op-
fienally substituted C-C, calkyl-C{O-NH-R5- wherein one carbon atom in said G- 5 alkyl is replaced with ~-OCH,CH.-
In some cmbod,,nc.lts, Kis optionally sub\ﬁ, uted Cy-Cyg alkybC{O}-NH-R- wharein two carbon atoms in said C-Cyg
alky! are repiaced with -OCH,CH.-. In some embodiments, X is optionaily substituted C,-C.palkyl-C{Q)-NH-Rs- wherein
three carbon atoms in said 01—013 alkyt are replaced with -OCH,CH.-. In some embodiments, X is optionally substituted
-0y alityl-C{O)-NH-Rg- wherein four carbon atoms in said C,-C.g alkyl are replaced with -QCH,CH,- In some em-
bodiments, X is optionally aubbti.uﬁud C-Cyp alkyl-C{O-NH- Rs‘ Nherein five carbon atoms in said C-C, 5 alieyl are
replaced with -OCH,CH,~. Insome embodiments, X is optionally substituted G, -G, gatky-C{O})-NH-R~wherein six carbon
atoms in said C,-Cyp alkyl are replacad with ~-OCH,CH,-.

(3188} in some embodiments, X is optionally substituted aryl. In some embodimenis, X is

in
in

4& ]

wherein Zz, Zg, &7 and Zg are each independently selected from the group consisting of —H, halogen, -OH, -NQ,, -CN,
~2C4~Cy alkyl, optionally subsiitutad ©,-Cg alkyl, optionally substituted C,~-Cg haloalkyl, and oplionally substituted C4-Cq
halealkoxy. In some embodiments, X s
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wharein Zg, 24, &7 and £, are each indapendently selacied from the group consisting of —H, balogen, -OH, -NQ,, -GN,
optionally substituted -0C,-C;; alityl, optionally substituted C,-Cg alkyl, optionaily substitited ©,-Cq haloalkyi, and op-
tionally substituted G,-Cy haloalkoxy. in some embodiments, Z;, Zg, Z7 and Zg are each -H.

{31881  in some embodiments, X is oplionatlly subsiituted heteroaryl.

{180]  in some embodiments, X is optionally subsiituted cycioalkyl,

{01811 in some embodiments, Ry is selected from the group consisting of an optionally substituted ary!, optionally
substituted heteroarvl, and optionally substitited cycloalkyl. in some embodiments, Ry is an optionally substituled aryl.
{82]  in some embodiments, R, is selected from the group consisting of —H, optionally substituted C,-C., alkyl,
optionaily subsiituted aryl, and optionally substituted heteroaryl.

{61631 in some embodiments, Spacer is absent.

{0184 insomes embodiments, Spacer comprises a moiety or a bond that is enzymea-cleavable. in some embodimeants,
the pond being cleaved is a peptide bond, an imide bond, or an amide bond. In some embodiments, the amide bond
rmay be designed to be specifically cleavable by an esterase and/or amidases. in some embodiments, Spacer comprises
an amide bond that is selectively cleaved by carboxylesterases. in preferrad embodiments, Spacer compriseas an amide
bond that is selectively cleaved by carboxyiesierase 2. In preferred embodiments, Spacer comprises an amide bond
that is attached to an aryl ring as follows:

S

In soma ambodimentis, Spacer comprises an amide bond that is atiached to an aryl ring as follows:

.ngx"\ d
4} SN \\\

FEE

&
$3

o

wharein Zg, Zg, Z7 and Zg are each Endependentiy selecled from the group congisting of —H, halogen, -OH, -NQ,, -GN,
-03C-Cg alkyi, optionally substituted © -Gy alkyt, optionally substituted C-Cg haloalkyl, and optionally substiiuted C-Cy
haioaikoxy‘ in some embodiments, Spacer comprises an amide bond that is altached to an aryl ring as follows:

W
N3
N3
N3
N3
Ry
N
i

'\.j

whaerein Z;, Zg, 27 and Zg are each independently selected from the group consisting of —H, halogen, -OH, -NG,, - CN,
~2C4~Cy alkyl, optionally subsiitutad ©,-Cg alkyl, optionally substituted C,~-Cg haloalkyl, and oplionally substituted C4-Cq
haloalkoxy. in seme embodiments, Zs, £g, £ and 24 are each - H.

(3188} in some embodiments, Spacer is
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10 cwherain R, is selected from the group consisting oft —H, optionally substituted C,-0,, alkyi, optienally substituted arvi,
and optionally substituled heteroaryl; and W, W,, W, and W, are each independently selected from the group consisting
of: —H, halogen, -C(OYOH, -C{OYO-C4~Cy; alkyl, ~NG,, haloalkyl, -S{0),-C4-Cg alkyl, and —CN. In some embodiments,
W, W, Wa and W, are sach independently selected from the group consisting of: —H, -Gl -Br - -F, -C{O0OH, -NQ,,
-F,, and -CNL in some embodiments, W, W, W, and W, are each independently selected from the group consisting

15 of: —H, -Cf, -F, -NQ,, and -CF4. In some embodiments, W, W, W, and W, are each independentily selected from the
group consisting of, a phenoxy group, a primary, secondary or tertiary amine group, an ether group, a phanol group, an
amide group, an esler group, an alkyt group, a substituted alkyl group, a phenyl group, and a vinyt group. In some
smbodimenis, W, W, W, and W, are each independently selected from the group consisting of: ~-QF{O}OH),, -
POHOHOP{OHOMH),, -ORP{OHOHOP{OYCHYOP(CHOH),, -OPQOYHOM(NH,), -POYOH),, ~-SQ5H, and a pharmaceu-

20 dcally acceptable salt thereof. in some embodiments, al least ong of W, W, W, and W, I8 not —H.

{3186] in some of the above embodiments, W, is selected from the group consisting of haiogen, -C{O}OH, -C(O)0-
C4-Cg alkyl, -NQO,, haloalkyl, -5{0).~C~C; alkyl, and —CN; and W, W, and W, are each independently selected from
the group consisting of —H, halogen, ~C{O)OH, -C({C}O-,-Cy alkyl, -NO,, haloalkyl, -8{0),~-C4~-C; alkyl, and —CN. in
some embodiments, W, is selected from the group consisting of: -Ci, -Br, -1, -F, -C{0H, -NC,, -CF,, and —CN; and

25 W, W and W, are each independently selected from the group consisting of —H, -Cl -Br, -, -F, -C(O)0OH, -NQ,, -CF,,
and -CN. In some embodiments, W, s selected from the group consisting of -Gl -F, and -NO,,; and Z,, Z5 and Z are
gach independently selected from the group consisting of: -H, -Ci, -F, -NQ,,, and -CF,.

3187}  in some embodiments, Spacer is,

a0
a5
40

[3168] in some embodiments, Spaceris
45
50

andmis 1,2, 3 4, 5 ord.

{01691 in some embodiments, Spaceris
55
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{701 in some embodiments, R, is selected from the group consisting of —H, optionally substituted ©,-C4, alkyl,
opticnally substituted aryl, and optionally substituted heteroaryl.

31741  in one aspect, the spacer may operate as a profedciing group, preventing metabolic degradation of Agent,
thereby allowing for a targeled use of a higher doses of Agent. In some emboediments, Agent is gemcitabine,

The Linker

{#172]  insomeembodiments, the linkercomprises Y and By Insome embodiments, Yis absent. Inseme embodiments,
R, is absent. In some ambodiments, both Y and R, are absent.
31731  insome embodiments, Yis selected from the groun consisting of mathvl, ethyl, -NH-C(O)-, -C{O)-NH-, -C{O}-{3-,
and —Q-C{Q)-.
{0174] in some embodiments, Ry is optionaily substituted C,-C, 5 alkyi. In some embeodiments, Ry is ogtionally sub-
stituted C,-C, 4 alkyl wherein one carbon atom in said C,-C ¢ alkyl is replaced with -CCH,CH.~. In some embodiments,
R, is optionally substituted © -0, 5 alkyl wherein two carbon afoms in said C,-C, 5 alkyt are replaced with -QCH,CH,-.
In some embodiments, R, is optionally substitited C,-C. 5 alkyl wherein three carbon atoms in sajid C4-Cip alkyl are
replaced with ~OCH,CH,~. In some embodiments, R, is optionally substituted C,-C. 4 alkyl wherein four carbon atoms
in sald C,-C,g alkyl are replaced with -OCH,CH>-. in some embodimants, R, is optionally subsiituted C-C g aikyl
wherein five carbon atoms in said C4-Cyp alky! are reglaced with -OCH,CH.-. In some embodiments, R, is optionally
substituted C,-C, 4 alkyl wherein six barbon atorns in sald C,-C. 4 alkyl are replaced with -OCH,CH. -,
{M78] in some embodiments, R, is optionally substituted C,-C,4alkyl-NH-C{O}R.~. in some embodiments, R, is
optionally substituted C,-C4 paliyl- NH- C{OR - wherein one carben atomin said C,-Cyg alkylis replaced with -QCH,CH,-,
fn some emboediments, Ry is optionally substituted C,-C, 5 alky-NH-C{ORs- wherein two carbon atoms in said C,-Cyy
alky! are repiaced with -OCH,CH.~ In some embodiments, R, is optionally substituted C,~-C, galky-NH-C{OR 5~ wherein
three carbon atoms insaid ’”wCﬂg alieyl are replaced with -OCHL.CH,-. Insome embodiments, R, is optionally substituted
G -G alkyl-NH-C{OR - wharein four carbon atoms in said C-Cyg alkyl are replaced with -QCH,CH,-. in some em-
bodiments, R, is optionally substitited C,-C, 5 alkyl-NH-C{OQ}R;~ wherein five carbon atoms in said C,-C 5 allyl are
replaced with -QCH »CHA- in seme embodiments, R, is optionally substituted C,-C g alkyl-NH-C{O}~ wherein six
carbon atoms in said C,-C g ality! are replaced with ~QCH,CHA-.
[3178] in some e'nbodimcnts R, is optionally substituted C,-C,galkyC{O-NH-Rs-. In some embodiments, R, is
optionally substituted C,-C,galkyl-C{O»NH-Ry- wherein one carbon atom in said C-C,y alkyl is replaced with
~OCHLCHA-. In s0me embodlmen\s, R, is optionally substituted C,-Cyp alRy-C{O)-NH-R- wharein two carbon aloms
in said Cy-Cyp alkyl are replaced with -OCH,CH- In some embodiments, R, is optionally substituted C-C, 5 alityl
{O)-NH-R:~ wherein three carbon atoms in said C4~C. ¢ alky! are replaced with ~-OUH,CH-. In some emboediments, Ry
is optiona fy substituted C4-Cyy alkyl-C{O»NH-R;5~ wherein four carbon atoms in sald C4-Cyg alkyl are replaced with
~QOCH,CHo~. In some embodimentis, R, is optionally substituted C,-C g alkyl-C{O)-NH-R- wherein five carboen atoms
in said C,-C,, alkyl are replaced with ~-OCH,CH,- In some embodiments, R, is optionally substitited C,-C,zalkyl
C{O-NH- R - wherein six carbon atoms in said C,~-C,, alkyl are replaced with ~OCH,CH -
{771 in some embodiments, Rg is selecled from the group consisting of an optionatly substituted aryt, optionally
substituted heterearyl, and optionally substituted oycloalkyl,
[M78] in some embodiments, the
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moidety of a compound of the invention is selacied from the group consisiing of
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Mo = Nat, KF, B NHY

The Protein Binding Group

15 3179} Proiein-binding groups ("PBG™) include, bul are not limiled to, a substiuted or unsubstituled malelmide group,
a substituted or unsubsiituted haloacetamide group, a substitisted or unsubsiituted haloacetate group, a substituted or
unsubstituted pyridyithio group, a subsiifted or unsubsiiiuled isothiocyanate group, a substituted or unsubsiiuted vi-
nyicarbony! group, a substituled or unsubstituted aziridine group, a substituted or unsubstituted disulfide group, a sub-
stituted or unsubstituted acetylene group, a substituted or unsubstituted N-hydroxysuccinimide ester group, an antibody

20 or fragment thereof. In some embodiments, protein-binding groups ("PBG" include, but are not limited to, a subsiituted
or unsubstifuied maleimide group, a substituted or unsubstituted haloacetamide group, a substituted or unsubstiiuled
haloacetate group, a substituted or unsubstiiuted pyridyithio group, a substituted or unsubstituted isothiocyanate group,
a substituted or unsubstituted vinyicarbony! group, a substituted or unsubstituted aziridine group, a substituted or un-
substituted disulfide group, a substituted or unsubstituied acetylene group, or a subsiituted or unsubstituted N-hydrox-

25 ysucoinimide ester groug. in some embodiments, the protein-binding groug is a substituted or substituted maleimide
group, In some embodiments, the protein-tinding group is

35 {3180]  insomeembodiments, PBG is substituted with ©,-C5 alkyl orbaiogen. insome embodiments, PBG is subsiituled
with methyl, ~-Cl or -Br. in some embodiments, PBG includes an antibody or a fragment thereof. In some embodiments,
PBG includes a ligand with spegificity for the receptor, e.g., 8 low- or high-molecular weight compound such as folic
acid, vitamins, peptides, sugars, aative or modified proteins.
{0181] A disuifide group may be activated by a thionitrohenzoic acld (e.g. 5-thic-2-nitrobenzoeic acid) as the exchange-
40 able group. A maleimide, pyridyldithio, or N-hydroxysuccinimide ester group can, where approgriate, be substituted by
an alky!l group or by the above water-soiuble groups. in general, a protein-binding group possesses protein-binding
properties, Le., it binds covalentiy ("a covalent protein-binding group"} or noncovalently ("a noncovalent protein-binding
groug™, in a physiological environment, to particular amino acids on the surface of the protein. The maleimide group,
the haloacetamide group, the haloacetate group, the pyridyldithio group, the disulfide group, the vinylcarbony! group,
45 the aziridine group, and/or the acetylene group preferabily reacts with thiol {(-SH)Y groups of cysteines, while the N-
hydroxysuccinimide ester group and/or the isothiocyanate group preferably react with the amino group (NH) of lysines,
on the surface of a protein. For example, the protein-binding group,such as a maleimide groug, may bind to the cysteine-
34 of alburmin. in some embodimeants, the albumin is not modified {2.9., tis not modified to be charged, eithar posiiively
or negatively). In some embodiments, 8 PBG as described herein may bind 1o an antibody or fragiment thereof, such as
50 those described herein.
[01823) The compound used in the invention includes any and all combinations of one or more Agants, spacars, linkers,
protein-binding groups, cleavabie moielies, Le., hydrazone, amide bond. Compounds may comprise an anthracydling,
and an acid-cleavable moiely that can be cleaved in such a way as {o control the release of the anthracycline, In certair
embodiments, the therapeutically effective substance comprises an anthracycling, a hydrazone as the acid-cleavabie
molety whose cleavage and the half-life of the drug release vary according (o the electron-withdrawing substituenis and
their position on the ghenyl ring {o which the hydrazone is aftached, and a maleimide group as the covalent protein
hinding group. in some other embodiments, compounds may comprise gemcitabine, and an acid-cleavable moiety that
can be cleaved in such a way as 1o conirol the release of gemcitabine. It some other embodiments, compounds may
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semprise a Vinca altkaloid, and an acid-cleavabie molety that can be cleaved in such a way as to controd the release of
Vinca alkaloid.

Antibodies as Carriers

[3M83] Cancercelis possess spedcific markers, known as antigens, which play a role in tumor growth and progression.
Antigens are proteins, often located on the surface of the fumor, An imporiant feature of antibodies is their ability to bind
target antigens with high specificity. However, despite the speciiic binding to antigens, antibodies ofien lack therapeutic
activity (Panowskiet al.,, mADbs, 8, 34-45 (2014); Charietal,, Angewandte Chem. Int. Ed., 53, 3796-3827 (2014)). Because
10 of their high specificity for antigens, antibodies can be used as carners for drug delivery. They can be conjugated 1o a
therapeulically effecitive substance-—forming an antibody-drug conjugate (ADC)—{o deliver the therapeutically effective
substance 10 a targeted site such as a tumor. Upon binding of the ACD {o the antigen, the antigen-ADC complex is
internalized through endocytosis. Once inside the tumor, the ADC releases the therapeutically effective substance. For
an ADGC to be successiu, the choice of the therapeutically effective substance, the linker and the antibody Is impoitant.
15 The selection of antigen, and conseguently a corresponding antibody, is important as the efficiency ofthe internalization
of the antigen-antibody complex influences how much therapeutically effective substance is delivered. Moreover for an
ADC to be efieclive, the numbear of molecuies of drug required 1o Kill a call has o be below the amcunt the drug that can
defivered, Thus, a potent drug, with potency in the plcomoiar range, is preferred. Finally, once the ADC is internalized,
the linker should be cleaved to reiease the therapeutically effective substance. Preferred linkers provide efficient and
20 controlled reiease of the therapeutically effective substance the acidic environment of the tumor, while preventing the
release of the therapeutically effective subsiance in the plasma which could lead 1o off-largel loxicily and a narrower
therapeutic window for the use of the therapeutically effective substance. The linkers disclosed herein can be conjugated
with antibodies that are directed towards any antigens or recepliors expressed on a malignant cell. The antibody may
be chimeric, humanized, human or a genetically engineered or chemically modified antibody such as a thio antibody
25 {THIOMAR), and allow linker attachment without reducing significantly the target binding capacity of the antibody.
3841 in some embodiments the protein binding groups (PBG) of the compounds described herein are associated
with an antibody or fragment thereof as described herein thersby forming an ADC. in some embodiments, the PBG is
covalently bound 10 an antibody or fragment thereof, In other embodimentis, the PRG is non-covalently bound to an
antibody or fragment thereof.
a0 [0185] in ceriain aspects, the PRG of the present application may bind 1o a carrier. in some ambodimenis, the carrer
i a polypeptide binding agent. The disclosure encompasses polypeptide binding agents, such as antibodies, antigen
binding portions of antibedies, and nonimmunoglobulin antigen binding scaffolds in part, which can effectively target
antigens.
{3186 Monocional antibodies binding to antigens present on the surface of the Wwmor may be used in the disciosed
35 methods and compositions,
3187 in some embodiments, antibodies can be modified antibodies, or antigen-binding fragments thereof that bind
{0 the extraceiiular domain of antigen.
{G188] insome embodiments, the deimmunized antibody or antigen binding fragmentthereofthat binds the exiraceliular
domain of antigen, including a heavy chain variable region and a light chain variable region, wherein each variable region
40 has between 2 10 20 amino acid substitutions in the framework region in comparison 1o a nonhuman or parent antibody
that binds the extraceliular domain of antigen.
3188} in some embodiments, the deimmunized antihody or antigen binding fragment thereof has one or more com-
plementarity determining regions {CDRs) from a nonhuman or parent antibody that binds the extraceliuiar domain of
antigen. in one embodiment, belween 1-5 substitutions are present in the complemantarity determining regions (CORs).
45 {31807  insome embodiments, single chain anfibodies, and chimeric, humanized or primatized (CDR-grafied) antibod-
ies, as well as chimeric or CDR-~grafted single chain antibodies, comprising portions derived from different species, may
be used as antigen binding portions of an antibody. The varicus portions of these antibodies can be joined togsther
chamically by conventionaliechniques, orcan be prepared as a contiguous profein using genelic engineering techniques.
For example, nucleic acids encoding a chimeric or hurmanized chain can e expressed 1o produce a contiguous protain.
50 See, e.g., Cabilly et al,, U.S. Pat. No. 4,818,567, Cabilly et al,, European Patent No. 3,125,023 B1, Bess et al,, U.8. Pat.
No. 4,816,387, Boss el al., Curopean Pateni No. 0,120,684 81; Neuberger, M. 8. et al., WO B8/01533,; Neuberger, M.
S etal, Buropean Patent No, 0,184 278 81, Winter, 1.8, Pat. No. §,225,53%; and Winter, European Fatent No. 0,239,400
B1. See also, Newman, R. et al,, BioTechnology, 10: 1455-1480 (1992}, regarding primatized antibody. See, ¢.g., Ladner
st al, U8, Pat. No. 4,848,778, and Bird, R. E. et al,, Science, 242: 423-428 (1888)}, regarding single chain antibodies.
31814}  inaddition, funclional fragments of antibodies, including fragments of chimeric, humanized, primatized or single
chain antibodies, can also be used. Functional fragments of the subject antibodies retain at ieast one binding function
andfor moduiation funclion of the full-length antibody from which they are derived. In centain embodiments, functional
fragments ratain an antigen binding funclion of 3 corresponding full-length antibody {2.g., specificity for a tumor).
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3182} For exampie, anlibody fragments capable of binding 10 an antigen recegior or portion thereof, including, but
not limited to, Fv, Fab, Fab’ and F(ab’), fragments are encompassed by the invention. Such fragmenis can be produced
by enzymatic cleavage or by recombinant techniques. For instance, papain or pepsin cleavage can generate Fab or
{ab); fragments, respectively. Antibodies produced in a variety of truncated forms using antibody genes in which one
5 or more stop codons has been introduced upstream of the natural stop sile are encompassed by the invention. For
example, a chimeric gene encoding a F{(ab’), heavy chain portion can be designed 1o incliude DNA sequances encoding
the CH, domain and hinge region of the heavy chain.
[3183] The term "humanized immunogicbalin® as used herein refers 1o an immunogicbhulin comprising portions of
immunoglobulins of different origin, wherein at least one portion is of human origin, Accordingly, the present invention
10 encompasses a tumanized immunoglobutin naving binding specificity for an antigen (e.g., human antigen), said immi-
nogichulin comprising an antigen binding region of nonhuman origin {e.g., rodent) and at least a poriion of an immu-
nogiebulin of human origin (e.g., a human framework region, a human constant region or portion thereof), For example,
the humanized antibody can comprise portions derived from an immunogicbulin of nonhuman origin with the requisite
spacificity, such as a mouse, and from immunogiobulin sequences of human origin {e.4., a chimeric immunoglobuling,
15 joined together chemically by conventional techniques (e.g., synthatic) or prepared as a contiguous polypeptide using
genatic engineering technigues {e.g., DNA encoding the protein portions of the chimeric antibody can be expressed to
produce a contiguous polypepiide chain).
{8184] Anotherexample of a humanized immunogiobuiin is an immunogiobulin containing one or more immunogiobuliy
chains comprising a CDR of nonhuman origin {2.g., one or more CDRs derived from an antibody of nonhurnan origing
20 and a framework region derived from a iight and/or heavy chain of human origin (e.g., CDR-grafied antibodies with or
without framework changes).
[3188] in some embodiments, the antibody is an antagonist antibody. As described herein, the term "antagonist anti-
body" refers 1o an antibody that can inhibit one or more functions of the target, such as a binding activity {e.g., ligand
binding) and a signaling activity {e.¢g., aminc acid fransport). For example, an antagonist antivody can inhibi (reducs or
25 prevent) the transport of glitaming by antigen.
3861 in some embodiments, anti-idictypic antibodies are also useful. Anifi-idiotypic antibodies recognize antigenic
determinants associated with the anfigen-binding site of another aniibody. Anti-idiotypic aniibodias can be prepared
against a second antibody by immunizing an animatl of the same species, and may ke of the same strain, as the animal
usad to produce the second antibody. See eg., U.S. Pal. No. 4,889,880, in one embodiment, antibodies are raised
a0 against raceptor or a portion thereof, and these antibodies are used in tum 1o produce an anti-idiotypic antibody. Such
an anti-idiotypic antibody can also be an inhibilor of an antigen transporter function, atthoeugh it does not bind anligen
itself. Such an antl-idotypic antibody can aiso be called an antagonist antibody.
[M87]  Insomeembodiments, suitable antibodies can he fragmented using conventionaliachniques and the fragmenis
screenad for utility in the same manner as described above for whole aniibodies. For example, F{ab)2 fragmenis can
35 he generaled by treating antibody with pepsin, The resuiting F{ab)2 fragment can be treatad o reduce disuifide bridges
to preduce Fab fragments.
{6188] insome embodiments, suilable antibodies are further intended 10 include bispecific, single-chain, and chimeric
and hurmanized molecuias having affinity for an antigen polypeplide conferred by atleast one COR region of the antibody.
Technigues for the production of single chain antivodies (US Patent No. 4,948,778) can aise be adapted to produce
40 single chain antibodies. Also, transgenic mice or other organisms including other mammais, may be used {0 express
humanized antibodies. Methods of generaling these antibodies are known in the art. See, a.g., Cabilly et al,, 1.8, Pal,
No. 4,816,567, Cabilly ef al., European Patent No. §,125,0238 B1, Queen et al., BEuropean Fatent No. 0,451,216 B1;
Boss et al,, U5, Pat. No. 4,816.387; Boss ot al., European Patent No. 0,120,884 £1; Neuberger, M. 8. et al,, WO
868/01533; Neuberger, M. S, etal, European Patent No, 8,184,278 B1, Winter, U8, Pat. No. 5,225,539, winter, European
45 Patent No. 0,232,400 B1; Padian, E. A. el al, European Patent Application No. 8,518,598 A1, See also, Ladner et al,,
U.S. FPal. No, 4,848,778, Huston, U.S. Pat. No. 5478786, and Bird, R, E. et al,, Sclence, 242: 423-428 (1988)).
31881 Suchhumanized immunogiobuling can be produced using synthetic and/or recombinant nucleic acids to prepare
genes {e.g., chNA) encoding the desired humanized chain, For example, aucleic acid (e.g., DNA) sequences coding
for hurmanized variable regions can be constructed using PFCOR mulagenesis rhethods to alter DNA sequences encoding
50 a human or humanized chain, such as a DNA tempiate from a previously humanized variable region (see e.g., Kamman,
M., el al,, Nuch Acids Res,, 17: 5404 (1988)); Sato, K, et al,, Cancer Rasearch, 53; 851-855 (1893}, Daughery, 8. L.
et al., Nucleic Ackds Res., 18(9): 2471-2478 (1981); and Lewis, A, P, and J. 8. Crowe, Gene, 101 287-302 (18810,
Using these or sther suitable methods, variants can also be readily produced. In one embodiment, cloned variable
regions can be mutagenized, and sequences encoding variants with the desired spacificity can be selected {(e.g., from
a phage library; see e.g., Krebber et al, U.S. Pat. No. 5,514,548, Hoogenboom et al.,, WO 83/08213, published Apr. 1,
19983},
[0260] in some embodiments, an antibody is a monocional antibody. For example, a method for generating a mono-
cional antibody that binds specifically 1o an antigen polypeptide may comprise administering 16 a mouse an amount of
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an immunogenic composition comprising the antigen polypeptide effective to stimulate a deteciabie immune response,
obtaining antibody-producing celis {e.g., celis from the spleen) from the mouse and fusing the antibody-——producing celis
with myeloma cells to obtain antibody-producing hybridomas, and tesiing the antibody-producing hybridomas o ideniify
a hybridema that produces a monocional antibody that binds specifically to the antigen polypeptide. Cnce oblained, a
5 hiybridoma can be propagated in a cell culture, optionally in culture conditions where the hvbridoma-derived cells produce
the monocional antibody that binds specifically to an antigen polypeptide. The monocional antibody may be purified from
the cell culiure.
[8201] in addition, the fechniques used 1o screen antibodies in order to identify a desirable antibody may influence
the properiies of the anfibody obtained. For exampie, an antibody 10 be used for certain therapeutic purposes may ba
10 able 1o fargat a parlicular cell type. Accordingly, 1o oblain antibodies of this type, it may be desirable 1o screen for
antibodies that tind to cells that express the antigen of inlerest (e.g., by flucrescence activated cell sording). Likewise,
if an antibody is to be used for binding an antigen in solation, it may be desirable to test solution binding. A variety of
different technigues are available for testing antibody: antigen interactions 1o identify particularly desirabie antibodies.
Such technigues include ELISAs, surface plasmon resonance binding assays {e.g., the Biacore binding assay, Biacore
15 AB, Uppsala, Sweden), sandwich assays (e.g., the paramagnetic bead system of IGEN International, Inc., Gaithersburg,
Maryiand}, Western biots, immunoprecipitation assays and immunchistochemistry.

Pharmaceutical Compositions

20 3282}  insome embodiments, the invention provides a pharmaceutical composition comprising a compound described
herein.
{62031 The total amount of a compound in a composition 10 be administered 1o a patient is one that is suitable forthat
patient. One of skill in the arl would appreciate that different individuals may require different total amounts of the
therapeuiically efiaclive substance. In some embodimeants, the amount of the compound is a pharmaceutically effective
25 amount. The skilled worker would be abie 1o determine the amount of the compound in a composition needed {o treat
a patient based onfactors such as, for example, the age, weight, and physical condition of the patient. The concentration
of the compound depends on its solubility in the nfravenous administration solution and the volume of fluid that can be
administered. For example, the conceniration of the compound may be from about 8.1 mg/ml to aboul 530 mg/mi in the
injectable composition. In some embodiments, the concentration of the compound may be from about 8.1 mgfmito about
0 25 mg/mi, from about 7 mg/mi o about 17 mgfml, from about &1 mg/mi to about § mg/ml, or from about .25 mg/mito
about 4.5 mg/mi. In particular embodirments, the concentration of the compound may be about 8.1 mg/mi, about 0.2
mg/mi, about 6.3 mg/mi, about §.4 mg/imi, about 8.5 mg/mi, about 0.8 mg/ml, about 0.7 mg/mil, about 8.8 mg/mi, about
0.8 mg/mi, about 1.0 mg/mi, about 1.1 mg/ml, about 1.2 mg/mi, about 1.3 mg/mi, about 1.4 mg/mi, about 1.5 mg/mi,
about 1.6 mgimit, about 1.7 mg/mi, about 1.8 mg/ml, about 1.9 mgiml, about 2.8 mg/mi, about 2.1 mg/mi, about 2.2
35 mg/mi, about 2.3 mg/mi, about 2.4 mg/mi, aboul 2.5 mg/mi, about 2.8 mg/mi, about 2.7 mg/mi, about 2.8 mg/mi, about
2.8 mg/mi, about 3.0 mg/mi, about 3.1 mgiml, about 3.2 mg/imi, about 3.3 mg/mi, about 3.4 mg/mi, about 3.5 mg/mi,
aboul 3.8 mg/mi, about 3.7 mgimi, about 3.8 ma/mi, about 3.9 mg/mi, aboul 4.0 mg/mi, about 4.1 mygiml, about 4.2
mg/mi, about 4.3 mg/mi, about 4.4 mg/imi, about 4.5 mg/mi, about 4.8 mg/mi, about 4.7 mg/mi, about 4.8 mg/mi, ahout
4.9 mg/mi, about 5.0 mag/mi, about 5.1 mgi/mi, about 5.2 mg/mi, about 5.3 mg/mi, about 5.4 mg/mi, about 5.5 mg/mi,
40 about 5.8 mg/ml, about 5.7 mg/mi, abowt 5.8 mg/mi, about 5.9 mg/mi, or about 8.0 mg/mi, In some embodimeants, the
conceniration of the compound may be about 7 ma/mi, about 8 mg/mi, about @ mg/mil, about 10 mg/mi, about 11 mg/mt,
about 12 mg/mi, about 13 mg/ml, about 14 mg/ml, about 15 mgiml, about 18 mg/mil, about 17 mg/mil, about 18 mgiml,
about 18 mg/mi, about 20 mg/mi, about 21 mg/mi, about 22 mg/mi, about 23 mg/mi, about 24 mg/mi, about 25 mg/mi,
aboul 26 mgimi, about 27 mg/mi, about 28 mg/mi, about 28 mg/mi, or about 30 mgimi.
45 {62084 The pharmaceutical compositions and Kits of the present invention may also contain diluents, fillers, salls,
buifers, stabilizers, solubilizers, and other materials well known inthe art. The term "pharmaceutically acceptabie” means
a non-toxic material that does not interfere with the effectivenass of the biological activity of the active ingredient(s). The
characieristics of the carrier will depend on the route of administration.
{0208 The compositions may be administerad in a variety of conventional wavs. Exemgplary routes of administration
50 that can be used include oral, parenteral, intravenous, intra-arterial, culaneous, subcutaneous, inframuscuiar, topical,
intracranial, intraorbital, ophthalmic, intravitreal, intraventricular, infracapsular, intraspinal, infracisternal, infraperitoneal,
intranasal, aerosol, central nervous sysiem (CNE) adminisiration, or administration by supposiiory. n some embodi-
ments, the compositions are suitable for parenteral administration. These compositions may be administered, for ex-
ample, intraperitoneaally, intravenously, or intrathecally. In some embodiments, the compaositions are injecied intrave-
nously, in some embodimentis, a reconstiluled formuation can te pregared by reconstiiuting a lvophiiized anthracyc
compound composition in a reconstitation liguid comprising ethanol and water, Such reconstitution may comprise adding
the reconstitution liguid and mixing, for example, by swirling or vortexing the mixture. The reconstiiuted formulation then
can be made suitable Tor injection by mixing e.g., Laclated Ringer's solution with the formulation to ¢reate an injeclable
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composition. One of skill in the art would appreciate that a method of adminisiering a therapeulically effective substance
formulation or composition would depend on factors such as the age, weight, and physical condition of the patient being
treated, and the disease or condition being treated. The skilled worker would, thus, be able 10 select a method of
administration optirmal for a patient on a case-by-case hasis,

5 {G286] insome embodiments, the invention provides compounds and compositions for use as a medicament, in some
embodiments, the invention provides compounds and compositions for use in treating a cancer, 3 virus disease, au-
oimmune disease, acuie or chronic inflammatory disease, and a diseass caused by bacteria, fungl, or other micro-
Qrganisms,

{02871 in some embodiments, the compound disciosed herein may be used in the manufacture or preparation of a

10 medicament fortraating a disease or condition selectad from a group consisting of 3 cancer, a virus dissase, autoimmune
disease, acute or chronic inflammatory disease, and a disease caused by bacteria, fungi, and other micro-organisms.,
{G2088] insome embodiments, the cancer is a blood cancer or a solid tumor cancer. in some embodiments, the cancer
is selected from carcinoma, sarcoma, leukemia, lymphoma, multiple myeloma, or melanoma.

[8209} in some embodiments, the cancer is adenccarcinoma, uveal melanoma, acute feukaemia, acoustic neuroma,

15 arnpullary carcinoma, anal carcinoma, astrocytomas, basalioma, pancreatic cancer, connective tissue tumor, bladder
cancer, bronchial carcinoma, non-small cell bronehial carcinoma, breast cancer, Burkitt's lymphoma, corpus carcinoma,
CUPR syndrome, colon cancer, cancer of the small intesting, ovarian cancer, endometrial carcinoma, galibladder cancer,
galibladder carcinomas, ulering cancer, carvical cancer, neck, nose and ear kimors, hasmatological neoplasias, hairy
cellleukaemia, urethral cancer, skin cancer, gliomas, testicular cancer, Kaposi's sarcoma, laryngeal cancer, bone cancer,

20 colorectal carcinoma, head/neck tumors, colon carcinoma, craniopharyngeoma, liver cancer, eukaemia, lung cancer,
nor-small cell fung cancer, Hodgkin's lyrmghoma, non- MHodgkin's iymphoma, slomach cancer, colon cancer, meduliob-
lastoma, melanoma, meningioma, kidney cancer, renal cell carcinomas, oligodendrogiioma, cesophageal carcinoma,
osteolylic carcinomas and osteoplastic carcinomas, osieosarcoma, ovarian carcinoma, pancreatic carcinoma, peniie
cancer, prostale cancer, fongue cancer, ovary carcinoma or ivmph gland cancer.

25 {6210] in some embodiments, the present invention provides a kit comprising a compound as described herein and,
a pharmaceutically acceptable excipient, a carrier, and/or a diluent.

32111  insome embodiments, one or more excipients may be included in the composition. One of skill in the art would
appreciaie that the choice of any one excipient may influence the cheice of any other excipient. For example, the choice
of a particular excipient may preciude the use of one or more additional excipients because the combination of excipients

a0 would produce undesirable effects. One of skill in the art would be able to ampirically determine which excipients, if any,
{o include in the compositions, Excipients may include, but are nol fimited o, co-solvents, solubilizing agents, buifers,
pH adjusting agents, buiking agents, surfactants, encapsuiating agents, tonicliy-adjusting agents, siabilizing agents,
protectants, and viscosily modifiers. in some embodiments, it may be beneficial 1o include a pharmaceutically acceptable
carrier in the compositions.

35 [8212} in some embodiments, a solubilizing agent may be inciuded compositions, Solubilizing agents may be useful
for increasing the solubllity of any of the components of the composition, including a compound or an exciplent. The
solubilizing agents described herein are notiniended (o constitute an exhaustive list, bul are provided merely asexemplary
solubilizing agents that may be used in the compositions. in certain embodimentis, solubilizing agenis include, but are
not limited to, ethyl alcohol, teri-butyl alcshol, poiyethylene glycol, glycercl, methylparaben, propylparaben, poiyvethylene

40 glycol, polyviny! pyrrolidone, and any pharmaceutically acceptabie salts and/or combinations thereof.

{8213} The pH ofthe composilions may ba any pH that provides desirabie properties for the formulation of compeosition,
Desirable properties may include, for example, compound stability, increased compound retention as compared o
compositions at other pHs, and improved fitration efficiency. in somea embodiments, the pH of the compositions may
be from aboui 3.0 {0 about 8.0, e.g., from about 5.0 to about 7.0, In particular embodiments, the pH of the compaositions

45 may be 85201, 58501, 87004, 58201,89401,80201,81201,82+x0.1,853201,84x01, 0r8520.1.
{6214] insome embodiments, it may be beneficial to buffer the pH by including one or more buffers inthe compositl
In certain embodiments, g buffer may have a pKa of, for example, about 5.5, about 6.0, or about 8.5, One of skil
art would appreciaie that an appropriate buffer may be chosen for inclusion in compositions based on its pKa and other
properties. Buffers are well knowrn in the art. Accordingly, the buffers described herein are not intended {o constitute an

50 exhaustive list, but are providad merely as exempiary buffers that may be usad in the formuiations or compositions of
the invention. In certain embodimeants, a buffer includes, but is not limited to Tris, Tris HCH, potassium phosphate, sedium
phosphate, sodivm citrale, sodium ascorbale, combinations of sodium and potassivm phosphate, Tris/Tris HCI, sodium
bicarbonate, arginine phosphate, arginine hydrochioride, histidine hydrochioride, cacodylate, succinate, 2-{(N-mor-
pholino)ethanesulfonic acld (MES), maleale, bis-iris, phosphate, carbonate, and any pharmaceutically acceptable salis
and/or comuinations thereof.

{6218 in some embodiments, a pH-adjusting agent may be included in the compositions. Modifying the pH of a

composition may have beneficial effects on, for example, the stability or solubility of a compound, or may be useful in

making a composiiion suitabie for parenteral administration. pH-adiusting agents are well known in the ard. Accordingly,
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the pH-adjusting agenis described herein are not intended to constituie an exhaustive list, but are provided merely as
examplary pH-adjusting agents that may be used in the compositions. pH-adjusting agents may include, for example,
acids and bases. in some embodiments, a pH-adjusting agent includes, but is not limited 1o, acetic acid, hydrochioric
acid, phosphoric acid, sodium hydroxide, sodium carbonate, and combinalions thersof,

5 {G216] in some embodiments, a bulking agent may be included in the compositions. Bulking agents are commonly
used in iyophilized compositions to provide added volume to the composition and 1o aid visualization of the composition,
aspecially in instances where ihe lyophiiized pellet would otherwise be difficult 1o ses. Buiking agenis also may help
prevent a blowout of the active componeni(s) of a pharmaceutical composition and/or {o ald cryoprotection of the com-
position, Buiking agents are well known in the art. Accordingly, the buiking agents described herein are not intended to

10 constitute an exhaustive list, but are provided merely as exemplary buiking agenis thal may be used in the compositions,
f6217] Exemnplary buiking agents may include carbohydrates, monosaccharides, disaccharides, polysacoharides, sug-
ar alcohols, amine acids, and sugar acids, and combinagtions thergof, Carbshydrate bulking agents include, but are not
limited to, mono-, di-, or poly- carbohydrates, starches, aldoses, ketoses, aming sugars, glyceraldehyde, arabinose,
lyxose, pentose, ribose, xyiose, galaciose, ghicose, hexose, idose, mannose, talose, heptose, glucose, fructose, methyl

15 a-D-glucopyranoside, mallose, lactone, sorbose, ervthrose, threose, arabinose, allose, altrose, gulose, idose, talose,
erythrulose, ribulose, xylulose, psicose, tagatose, glucosamine, galactosamineg, arabinans, fructans, fucans, galacians,
galacturonans, glucans, mannansg, xylans, inulin, levan, fucoidan, carrageenan, galaciocarclose, pecting, amylose, pui-
ulan, glycogen, amylopectin, celivlose, pustulan, chitin, agarose, keratin, chondroliin, dermatan, hyaluronic acid, xanthin
gumn, sucrose, trehalose, dexiran, and lactose. Sugar aloohol bulking agents include, but are not limited 1o, aiditols,

20 inositols, sorbitol, and mannitol. Amino acid bulking agents include, but are not limitad to, glvcine, histidine, and proline.
Sugar acid hulking agents include, but are not limited to, aldonic acids, uronic acids, aldaric acids, gluconic acid, iso-
ascorbic acid, ascorbic acid, glucaric acid, glucuronic acid, gluconic acid, glucaric acid, galacturonic acid, mannuronic
acid, neuraminic acid, pectic acids, and aiginic acid.

{6218} in some embodiments, a surfactant may be included in the compositions. Surfactants, in general, reduce the

25 surface tension of a liquid composition. This may provide beneficial properties such as improved ease of filtration.
Surfactanis also may act as emulsifying agents and/or solubilizing agents. Surfactants are well known in the art. Ac-
cordingly, the surfactants described herein are not intended to constifule an exhaustive list, but are provided merely as
axemplary surfactants that may be used in the formuiations or composiions of the invention. Surfactanis that may te
included include, but are not limited to, sorbitan esters such as polysorbates {e.g., polysorbate 20 and polysorbate 80),

0 lipopolysaccharides, polyethylene glycols (e.g., PEG 400 and PEGS 30600), poloxamers (e, pluronics), ethylene oxides
and polvethylene oxides (e.g., Triton X-100), saponins, phospholipids {(e.g., lecithiny, and combinations thereof,

{6218] in some embodiments, an encapsulating agent may be included in the compositions. Encapsulating agents
cansequesiermolecules and help stabilize or solubiiize them, Encapsulating agents are well known inthe art. Accordingly,
the encapsulating agents described herein are not intended (o constitute an exhaustive list, but are provided merely as

35 axemplary encapsulating agents that may be used in the compositions. Encapsulaling agents that may be included in
compositions include, but are not limited to, dimethyl- J-oyclodexirin, hydroxyethyil-f-oyclodexirin, hydroxypropyl-3-cy~
clodaxirin, and trimathyi- B-cyclodexirin, and combinations thereof.

{62207 in some embodiments, a tonicity-adjusting agent may be included in the compositions. The tonicity of a liguid
composition is an important consideration when administering the compeosition to a patient, for example, by parenteral

40 administration. Tonicity-adjusting agents, thus, may be used 1o help make a composition suitable for administration.
Tonicity-adiusting agents are well known in the art. Accordingly, the tonicity-adjusting agenis describad herein are not
intended to constifute an exhaustive list, bul are provided merely as exemplary tonicity-adjusting agents that may be
usad in the compositions. Tonicity-adjusting agents may be ionic or non-ionic and include, bt are notlimited to, inorganic
salts, amino acids, carbohydrales, sugars, sugar aicohols, and carbohydrates. Exemplary inorganic salis may include

45 sodium chioride, potassium chioride, sodium suifate, and polassium suifate. An exemplary amino acid is glvcine, Ex-
emplary sugars may include sugar alcohols such as giveerol, propylene glycol, glucose, sucrose, factose, and mannitol.
322141  insome embodiments, a stabilizing agent may be inciuded in the compositions. Stabilizing agents helpincrease
the stabiiity of a compound in the compositions. This may occur by, for example, reducing degradation or preventing
aggregation of g compound, Without wishing to be bound by theory, mechanisms for enhancing stability may include

50 sequestration of the compound from a solvent orinhibiting free radical oxidation of the therapeutically effective substance.

Stabilizing agenis are well known in the ad. Accordingly, the stab agants described nerein are not infended 1o

constitute an exhaustive list, bul are provided merely as exemplary siabilizing agents that may be used inthe comgpositior

Stabilizing agents may include, but are not limited to, emulsifiers and surfactants.

[32221  insome embodiments, a protactant may be included in the compositions. Protectants are agents that protect

3 pharmaceutically active ingredient {e.g., a therapeutically effective substance or compound} from an undasirable

condition {e.g., instability caused by freezing or lyophilization, or oxidation). Protectants can include, for example, ory-

oprotectants, lvoprotectants, and antioxidants, Cryoproteciants are useful in preventing loss of petency of an aclive
pharmaceuiical ingredient {e.g., an anthracyciine compound} when a composition is exposed (o a temperature below

§
HE

G
Gy

72



DK/EP 3310800 T3

its freezing point. For example, a oryoproteciant could be included in a reconstituted ivophilized formuiation so that the
formulation could be frozen before ditution forintravenous {IV) administration. Cryoprotectants are well known inthe art.
Accordingiy, the oryoprotectants described herein are not intended o consiitte an exhaustive list, but are provided
merely as exemplary eryoprolectants thal may te used in the compositions, Cryeproteciants include, but are not limited

5 o, solvents, surfactants, encapsulating agents, stabilizing agents, viscosity modifiers, and combinations thergof, Cryo-
protectants may inciude, for example, disaccharides (e.g., sucrose, laciose, maitose, and trehalose), polyols {(&8.g.,
glycerol, mannitol, sorbitol, and duicio], glycols (e .g., ethylene glveol, poivethylene giveol and propyiene glyeot).
[6223] Lyoprotectants are useful in stabilizing the components of a composition. Forexample, atherapeutically effective
substiance could be lyophilized with a lyoprotactant prior to reconstitution. Lyoprotectants are well Xnown in the arl.

10 Accordingiy, the lyoproiectants described herein are not intended 10 consiitule an exhaustive list, but are provided merely
as exemplary yoprotectants that may be used inthe compositions, Lyoprotectants include, but are not limited Lo, solvents,
surfactants, encapsulating agents, stabilizing agents, viscosity modifiers, and combinations thereof. Exemplary lyopro-
fectants may be, for example, sugars and poiyois. Trehalose, sucrose, dexiran, and hydroxypropylt-beta-cyclodexirin
are non-limiting exampies of ivoproteciants.,

15 [0224] Antioxidants are useful in preventing oxidation of the components of a composition. Gxidation may result in
aggregation of a drug product or sther detrimental efiects 1o the purily of the drug product or its potency. Antioxidants
are well known i the art, Accordingly, the antioxidanis described herein are not intended 1o constitite an exhaustive
list, bul are provided merely as exempiary antioxidants that may be usad in the compositions, Antioxidanis may be, for
example, sodium ascorbate, citrate, thiols, metabisulfite, and combinations thereof,

20 [B228)  in some embodiments, a viscosity modifying agent may be included in the composition. Viscosity modifiers
change the viscosily of liguid compositions. This may be beneficial because viscosily plays an important role in the ease
with which a liquid composition is filtered. A composition may be fillered prior to lyophilization and reconstitution, or after
reconstitution. Viscosity modifiers are well known in the arl. Accordingly, the viscosity modifiers described herein are
not intended 10 constitite an exhaustive list, but are provided merely as exemplary viscosity modifiers that may be used

25 in the compositions. Viscosity modifiers inciude solvents, soiubilizing agents, surfactants, and encapsuiating agents.
Examplary viscosity modifiers that may be included in compositions include, but are not iimited o, N-acetyl-Di-tryptophan
and N-acetyl-cysigine.

Methods of Treatment

{6226] The compounds and compositions described herain are useful for a variety of clinical applications,

{G227] The compounds and cormpositions of this invention are capabie of inducing prolonged or long-term inhibition
of tumor growth, In certain embodiments, the prolonged or fong term inhibition of tumor growth is without any loss in
body weight or bone marrow toxicity.

35 [8228}] The disclosure also provides compounds for use in a method of {reating a condition or disease in a patient,
said condition or disease selected from a cancer, 3 viras disease, autoimmune disease, acute or chronic inflammatory
disease, and a disease caused by badleria, fungl, or olher micro-organisms, comprising administering (o the patieni a
compound or a pharmaceutical composition as described herain,

{6228] insome embodiments, the cancer is a blood cancer or a solid tumor cancer. in some embodiments, the cancer

40 is selected from carcinoma, sarcoma, leukemia, lymphoma, multiple myeloma, or melanoma.

{32301 insome embodiments, the cancer is adenccarcinema, uveal melanoma, acuie leukaemia, acoustic neuwroma,
ampullary carcinema, anal carcinoma, astrocyiomas, basallomna, pancreatic cancer, connective tissue tumor, bladder
cancer, bronchial carcinoma, non-small cell bronehial carcinoma, breast cancer, Burkitt's lymphoma, corpus carcinoma,
CUPR syndrome, colon cancer, cancer of the small intesting, ovarian cancer, endometrial carcinoma, galibladder cancer,

45 galibladder carcinomas, ulering cancer, carvical cancer, neck, nose and ear kinors, hasmatological neoplasias, hairy
cellleukaemia, urethral cancer, skin cancer, gliomas, testicular cancer, Kaposi's sarcoma, laryngeal cancer, bone cancer,
colorectal carcinoma, head/neck tumors, colon carcinoma, craniopharyngeoma, liver cancer, eukaemia, lung cancer,
non-small cell fung cancer, Hodgkin's lymphoma, non- Hodgkin's ymphoma, stomach cancer, colon cancer, maduliob-
lastoma, melanoma, meningioma, kidney cancer, renal cell carcinomas, oligodendrogiioma, cesophageal carcinoma,

50 osteolylic carcinomas and osteoplastic carcinomas, osieosarcoma, ovarian carcinoma, pancreatic carcinoma, peniie
cancer, prostate cancer, iongue cancer, ovary carcinoma or lymph gland cancer.

Exemplification

G
Gy

[8231} With aspects ofthe invention now being generally described, these will be more readily understood by reference
to the following examgples, which are included merely for purposes of illustration of certain features and embodiments
of the invantion and are not intended to be iimiting.
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Examples

Exampls 1
5 {6232] Evaluation of gemoitabine and the albumin-binding gemcllabine phosphate compound 15 in a hurnan xenografl
non simnall celllung cancer model LXFE 287, Famnale NMRI nude mice received unilaterabtumeor implants subcutansously
inthe lefl flank while under isofiurane anesthesia with human LXFE 387 (squamous cell carcinoma, differentiation: poon
until tumors were palpabie and had reached a volume of 50 — 150 mm®. Animals were Kept in cages, the temperature
inside the cages maintained at 25 + 1°C with a relative humidity of 45 - 85 % and an air change rate in the cage of 60~
10 foid per hour. The animals were fed with aulociaved Tekiad Global 18% Protein Extruded Diet (T.20188.12) from Harlan
Laborateries and had aceess to sterile fillered and acidifiied (pH 2.5) tap water which was changed twice weekly, Feed
and water are provided ad {ibitum. Prior to therapy, the animals are randomized (8 mice per group) considering a
comparabie madian and mean of group tumor volume, Animals are routinely monitorad twice daily on working days and
daily on Saturdays and Sundays, Starting on day 0, animals are weighed twice a week. Relative body welghts (RBWW)
15 of individual animals are calculated by dividing the individual absolute body weight on day X (BW) by the individual
body weight on the day of randomization. The tumor volume is determinad by a two ~ dimensional maagsurement with
calipers on the day of randomization (Bay §) and then iwice weakly, Tumor volumes are calculated according 1o the
following equation: Tumeor Vol [mm®] = a [mm] X 2 {mmé] X 0.8, where "a" is the largest diameter and b is the
perpendicular diameter of the tumor representing an idealized ellipsoid. The relative volume of an individual tumor on
20 day X (RTVx) is caicuiated by dividing the absolute volume [mmd] of the respedciive tumor on day X (TX) by the absoluts
volume of the same tumor on the day of randomization. Schedules are applied 1o the exient that animal welfare policies
aflow. Termination of individual mice at turmor volume > 2000 mm®, Stock solutions of compound 15 were prepared as
follows for the two treatment groups:

25 1y 8 mice, 40 g average weight: 24 mg/lkg Gemcitabine equivalents = 78.48 mg/ka = 3.14 mg/mouse. Sample
preparation: 154 mg weighed in a 20 mil vial dissolved in 14.7 mb 20 mM sodium phosphate buffer pH 7, 4 aliquots
with 3.6 mb each in 10 ml vials. Frozen in liquid nitrogen, ivophilized (> 48 hy and sioppered.

2} 8 mice, 40 ¢ average weight: 38 mg/kg Gemcitabine equivalents = 117.7 mg/kg = 4.71 mg/maouse. Sample
preparation: 231 mg weighed in a 20 ml vial dissolved in 14.7 mb 20 mM sodiumn phosphate buffer pH 7; 4 aliquots
a0 with 3.8 mb each in 10 ml vials. Frozen in liguid nitrogen, ivophilized (> 48 h) and stoppered.

{G233] On the day of treatment the lyophilized sampies were dissolved in 20 mM sodium phosphate buffer pH 7,
containing 5 % Glucose and injected intravenously. intravenous administration with vehicle (20 mA sodium phosphate
buffer, 5% D-glucose — pH 7.0), genitabine (dissolved in 5 % D-glucose; dose 240 mgfkg Yand compound 15 {dissoived
35 in 20 i sodium phosphate buffer, 5 % D-glucose — pH 7.0, 24 mo/ky gemeitabine equivalents) was carried on days
1, 8, 15, and 22. On day 23, 3 mice from the control group and 2 mice of the gemcitabine treated group had to be
sacrificed due 1o the tumor voiume exceading 2000 mm?. Body weight change (BWC) versus control Gemcitabine (day
23) approximately -8 %; compound 15 {day 27} ~ 0.5 %, Tumor growth development in the NSLC xenograft model LXFE
397 shows superior antitumor efficacy of compound 15 versus gemcitabine at one tenth of the dose of gemcitabine {p
40 < {.08) at equitoxic toxicity as indicated by comparabie and low body weight loss. See Figure 1.
{3234} Figure 1 shows the effect of compound 15 and gemcilabine on tumor growth in the NSLC xenograll model
LXFE 387.

Example 2

Evaluation of gemeitabine and the albumin-binding gemciiabine phosphate compound 18 in & human non-smail
cell carcinoma xenogralt model LXFE 837,

[6238] Female NMRI nude mice received unilateral tumor implants subcutaneously in the left flank while under iso-
50 flurane anesthesia with human LXFE 837 tumor pleces until tumors ware palpable and had reached a volume of ~100
mme. Animals were kept in cages, the temperaiure inside the cages maintained at 25 = 1 °C with a relative humidity of
45 - 85 % and an air change rale in the cage of 80-fold per hour. The animals were fed with autoclaved Tekiad Global
18% Protein Extruded Diet (T.20188.12) from Harlan Laboratories and had access {o sterile filtered and acidified (pH
2.5) tap water which was changed twice weekly. Feed and water were provided ad #ibitum. Prior to therapy, the animals
were randomized (8 mice per group) considering a comparabie median and mean of group tumor volume. Animals were
routinely monitored twice dally on working days and daily on Saturdays and Sundays. Starting on day 0, animals were
weighed fwice 3 week. Relative hody weights (RBW) of individual animals are calculated by dividing the individual
absolute body weight on day X (BWY) by the individual body weight on the day of randomization. The tumor volume is
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determined by a two-dimensional measurement with calipers on the day of randormization (Bay 0) and then twice weekiy,

Tumor volumes are calculated according 1o the following equation:

Tumer Vol fmm?] = a Imm] X b€ mm?] # 8.5, where “a" is the larges! diasmeter and “0" is the perpendicuiar diamater of

the tumor representing an idealized sllipsoid. The relative voiume of an individual tumor on day X (RTVX} is caleulated
5 by dividing the absolute volume [mm?] of the respective tumor on day X (Tx) by the absoluie volume of the same tumor

on the day of randomization. Schadules are applied 10 the extent that animal welfare policies allow.

{0236] Termination of individual mise at tumor volume > 2000 mm?3. Stock solutions of compound 18 were prepared

as follows for the two treatment groups:

10 1} B mice, 40 g average weight: 2 X 18 mg/kg gemcitabine equivalents {bi-weekly dosing, d §, 3, 7, 10 elc. for 4
weeks) = 58.4 mg/kg = 2.35 mg/mouse. Sample preparation: 1155 mg welghed in a 10 mb vial dissclved in 7.35
mi 20 mM sodium phosphate buffer gH 7; 4 aliguots with 1.88 ml each in 10 mb viais. Frozen in liquid nitrogen,
iyophilized (> 48 ) and stoppered. On the day of freatment the lyophilized samplas were dissolved in 20 mM sodium
phosphate buffer pH 7, containing 5 % Glucose and injeciad intravenously. Iintravenous administration with vehicle

15 {20 mM sodium phosphate buffer, 5 % D-glucose — pH 7.0}, gemcitabine (dissolved in & % D-glucose; dose 240
mg/kg) and camried out on 1, 8, 15, and 22 and compound 18 (dissolved in 20 mM sodium phosphate bufier, 5 %
D-giucose — pH 7.0; 18 ma/kg gemcitabine equivalents) was carred ondays 8§, 3, 7, 10, 14, 17, 21, and 24,

{G237] Body weight change (BWC) versus control was comparabie, approximately + 10 % for the gemcitabine treated
20 group and approximately + 2 % inthe group treated with compound 18, Tumors in the gemcliabine treated groups started

regrowth ~20 days after tharapy reaching an average tumor volume ~700 mm® ~50 days after therapy with 2 mice of

the gemcitabing treated group having to be sacrificed between day 78 {0 85 due 1o the tumor volume excesding 2000

mure, i contrast, complete twmor remissions were observad -60 days afier the end of therapy in the group treated with

18, Thus, fumor growih developmaent in the human non-small cell carcinoma xenograft model LXFE 837 shows superior
25 antitumor efficacy of compound 18 versus gemcitabine at approximately one seventh of the dose of gemcitabine (p <

0.65) at equitoxic toxicity as indicated by comparabie and body weight gain. See Figures 2 and 3.

{3238} Figure 2 shows tumor growth curves of the contrel group, the gemelabine trealed group, and the group trealed

with compound 15 in the human non-smail cell carcinoma xenograft mode] LXFE 837,

[0239] Figure 3 shows curves of pody weight change in the control group, the gemcitabine treated group, and the
a0 group treated with compound 15 in the human non-amall cell carcinoma xanograft mode! LXFE 837,

Example 3

Evaluation of gemcitabine and the albumin-binding gemcitabine phosphate compound 18 in a human ovarian carcinoma
35 xenograft model OVXF 889,

{62407 Female NMRI nude mice received uniialeral tumor iplants subcutaneously in the left Hank while under iso-
flurane anesthesia with human OVXF 880 tumor pleces untif tumors were palpable and had reached a volume of ~200
mm>, Animals were kept in cages, the temperature inside the cages maintained at 25 = 1 °C with a relative humidity of
40 45 ~ 65 % and an air change rate in the cage of 80-foid per hour. The animals were fed with autoclaved Teklad Global
18% Profein Extruded DRiet (7.20188.12) from Harlan Laboratories and had access to sterile fitered and acidified (pH
2.5} tap waler which was changed iwice weekly. Feed and water were provided ad iibiium. Prior to therapy, the animals
were randomized 8 mice per group) considering a comparable median and mean of group tumor volume. Animals were
routinely monitored twice dally on working days and daily on Saturdays and Sundays. Starling on day 0, animals were
45 weighed twice a week., Relative body weights (RBW) of individual anirmmals are calculated by dividing the individual
absolute body weight on day X (BWX) by the individual body weight on the day of randorization. The tumor volume is
detarmined by a two-dimensional measurement with calipers on the day of randomization (Day 0) and then twice weekly.
Tumer volumes are calculated acoording to the foliowing squation:
Tumeor Vol [mim®] = a [mm] X b% [mm?] X 0.5, where “a" is the largest diameter and "b" is the perpendicuiar diameter of
50 the tumor representing an idealized ellipsoid. The relative volume of an individual turmor on day X (RTVX) is calculated
by dividing the absolute volume [mm?3] of the respactive tumer on day X (Tx) by the absolute volume of the same tumor
on the day of randomization. Schedules are applied to the extent that animal welfare policies allow,
[8244] Termination of individual mice af tumor volume > 2000 mm?®. Steck selutions of compound 48 were prepared
as follows for the two treatment groups:
8 mice, 40 g average weight: 2 X 18 mg/kg gemeliakbine equivalents {(biweekly dosing; d 1, 4, B, eic. for 4 weeks) =
58.4 mgikg = 2.35 mg/mouse. Sample preparation; 1155 mg weighed in a 10 mbL vial dissoived in 7.35 mbL 20 mM
sodium phosphate buffer pH 7, 4 aliguots with 1.86 mb each in 10 mb vials, Frozen in liquid nitrogen, lyophilized (> 48
h) and stoppered. On the day of treatment the ivophilized samples were dissobved in 20 mi sodium phosphaie buffer
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pH 7, containing 5 % Glucose and injected intravenously. Infravenous administration with vehicle (20 mM sodium phos-
phate buffer, 5 % D-glucose — pH 7.0} gemcitabine {dissoived in 5 % D-glucose; dose 240 mg/kg) and camiad out on
1, 8,15, and 22 and compound 1§ {dissolved in 20 mM sodium phosphate buffer, § % D-glucose — pH 7.8, 18 maikg
gemcilabine equivalents) was carried on days 1, 4, 8, 11, 15, 18, 22, and 25,

5 {G242] Body weight change (BWC) versus control was comparable, approximately + § % for the gemcitabine treated
group and approximately + 10 % in the group treated with compound 18, Tumors in the gemcitabine treated group staried
regrowth ~10 days afier therapy reaching an average tumor velume ~2000 mm3 50 days after therapy with 3 mice of
the gemcitabine treated group having to be sacrificed on day 74 due io the tumor volume exceeding 2000 mm3. in
contrast, complete tumor remissions were cbserved 50 days after the end of therapy in the group treated with 18, Thus,

10 umor growin development in the ovarian carcinoma xXenogra®t model QVXF 889 shows superior antitumor efficacy of
compound 18 versus gemaitabine al approximaiely one seventh of the dose of gemcitabine {p < 8.05) at equitoxic toxicity
as indicated by comparable and body weight gain. See Figures 4, 5 and 8.

[3243] Figure 4 shows tumor growth curves of the control group, the gemcilabine treated group, and the group treated
with compound 15 in the human ovarian QVXF carcinoma xenograft moded,

15 [0244] Figure 5 shows curves of pody weight change in the control group, the gemcitabine treated group, and the
group treated with compound 15 in the human ovarian OVXF carcinoma xenograll model,

{G245] Figure & shows scatier plots for the individual tumor volumes afler treatment with compound 15 or gemcitabine
in the ovarian cancer QVXF 889 xenograft model

20 Example 4

Evaluation of gemcillabine and the albumin-binding gemocitabing phosphate compound 18 in a human pancreatic carck
noma xenograft mode! Panel 1158

25 {G246] Female NMRI nude mice {nu/nu) received unilateral Panel 1159 tumor pieces subcutanecusly impianted until
fumors were paipable and had reached a volume of ~200 mm®. Animals were Kept in cages (Macrolon Type-il wire-
mesh), the temperature inside the cages mainiained at 22 + 1 °C with a relative humidily of 58 + 14 %. Light period:
artificial; 12-hours dark/12 hours Hght rhywthm (light 06.00 to 18.00 hours). The heallh of the mice was examined at the
stant of the experiment and twice per day during the experiment; identification: Ear mark and cage labels, The animals

0 were fed with Ssniff NM, Soest, Germany and had access to autociaved and acidified {(gH 4.0) drinking. Feed and water
were provided ad fibitum. Prior to therapy, the animals are randomized (10 mice per group) considering a comparabie
median and mean of group twmor volume.

[3247] Bodyweight change was performed two or three times perweaek, Tumor diameters {median and medium) were
measured two orthrae times a weekwith a caliper. Tumor volumes were calaulated according 1o V = {length X (widihy2)/2.

35 For calculation of the relative tumor volume (RTV) the tumor volumes at each measurement day were relaied o the day
of firat treatment, Stock solutions of compound 18 were preparad as follows for the two treatment groups:

10 mice, 30-40 g average weight: 2 X 18 mg/kg gemcitabing equivalents (bi-weekly dosing for 4 weeks) = 58.4 mg/kg
= 2.35 mydmouse. Sample preparation: 115.5 mgweighed in a 10 mb vial dissolved in 7.35 mb 20 mM sodium ghosghate
puifer pH 7, 4 aliguots with 1.86 bl each in 10 mb vials, Frozen in liquid nitrogen, lyophilized (> 48 h} and stoppered.

40 [3248Y On the day of treatment the lyophilized sampies were dissolved in 20 mM sodium phosphate buffer pH 7,
sontaining 5 % Glucose and injected intravencusly. Intravenous administration with vehicle {20 miM sodium phosphats
hutfer, 5 % D-glucose — pH 7.0) gemcitabine {(dissolved in & % D-glucose; dose 240 mg/ky) and carded out on d 38,
43, 50, 57 compound 18 (dissolved in 20 mM sodium phosphate buffer, 5 % D-glucose —— pH 7.0; 18 mgfkg gamcitabing
equivalents) was carried on days d 38, 40, 43, 47, 50, 54, 57, and 80,

45 {6248 Body weight change (BWGC) versus control was comparable, approximately + 3 % for both the gemcitabine
treated group and the group treated with compound 18.

[a280% Tumor volumes in the gemcitabine treated group had doubled at day 85 while umor volumas in the group
ireated with 18 demonsirated slight regression or stable disease. Thus, tumor growth development in the human pan-
creatic carcinoma xenograft model Fanc11159 showed superior antitumor efficacy of compound 18 versus gemcitabine

50 at approximately one seventh of the dose of gemcitabine {p < §.05) at equsitoxic toxicity as indicated by comparable and

body weight gain. Ses Figures 7 and 8,

{G281) Figure 7 shows tumor growth curves of the control group, the gemcitabine treated groug, and the group treated

with compound 15 in the pancreatic cancer Panel 1158 xenograft model.

[3252Y Figure 8 shows curvas of body weight change in the conirel group, the gemciabine treated group, and the

group treated with compound 15 in the pancrealic cancer Panci 1158 xenograft model.
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Example §

General procedure for the synthesis of substituied maleimidobenzow hydrazone derivatives of nemuorubicin

5 {G283] Typically, to a mixture of nemorubicin {1 eguivalent), and the substituted maleimidobenzoic acid hydrazide
iriflucroaceatate (€ equivalent) was added anhydrous methanol at room temperaiure (RT) and the reaction mixture was
stirred at RT. Afierihe reaction was compieted, as shown by TLC, The substitited maleimidobenzoyl hvdrazone derivatives
of nemorubicin were isclated as g red solid by precipitation or orystallization with a mixture of isopropano! and diisopro-
pylether, and the obiained product dried under high vacuum,

10
General provedure for the release studics of the albumin-bound subsiituled maleimidobenzovl hydrazone derivalives
of nemorubicin

[8254} Typically, the substituted maleimidobenzoyl hydrazone derivatives of nemorublicin were dissolved in 20:80

15 EtQOMH/5%-Glucose and added to human seram aiburmin (HSA) - fully reduced at the cysteine-34 position ~ in 4 mM
phosphate buffer gH 7.4 and incubated at 37°C for 2 hours. The albumin drug conjugate was isolated using Sephadex
G-25 and eluled with 4 md phosphate buffer pH 7.4 containing 150 mM NaCl The purnity of the nemorubicin albumin
conjugale was measured analyzed by RP-HPLC and the content of anthracycling in the sample was determined speg-
trophotometrically. For drug release studies at pH 5.0, a 200 oM solution of the respective nemorubicin hurman serum

20 albumin (HSA) conjugate, adjusied to pH 5.0 with 50 miM sodium acelate buifer, was monitored with the aid of RP-HPLC
and the release of nemorubicin determined at 495 nm. Results are presenied in Table A,

Example 8

25 Method A Preparation of Compound 18

(258} Compound 18 may be prepared as described below and shown in Scheme 1,
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Synthasis of d-acelyl-N-{1-{{2R 4R 5R}-3 3-difluoro-4-hydroxy-5-(hydroxymethy-tetrahydrofuran-2-yh-2-oxo-~1, 2~-dihy~
dropyrimidin-4-ylibenzamide {8}

[0256]

{02371 To astirred solution of 4-acetylbenzoic acid (8.25 g, 50.30 mmol} in CH,CL, (185 ml) were added oxalyi chloride
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{8.31 mi, 95.57 mmol) and DMF {calalvlic amount) at § °C. The resuiting mixture was stirred at room temperature for
2 h. The reaction mixiure was concanirated to dryness under high vacuum o give the 4-acetyibenzoyl chioride as a pals
vellow solid. The crude maternial was uysed as such in the next siep without any furiher purification. Yiekl 8.15 g, 98.67
%. To a stirred solution of Gemcilabine hydrochioride (15 g, 50 mmol) in pyridine (150 mb), was added chiorotrimeth-

5 visilane (31.6 mb, 250 mmeoly dropwise [~1.0 mi/min] over 30 min at 0 °C. The resulting mixture was stirred at room
tfemperature for 2 h. d-acetyibenzoyl chioride (8,12 g, 50 mmol) was added to the reaction mixure portionwise (3 portions,
~3 .04 g/5.0 min} over 15 min, The resulting mixture was stirred at 45 °C for 16 h. Then ethanol (150 mi) was added to
the above reaction mixure and stirred for 30 min, Subsequently desalted water (75 mi) was added and stirred for
additional 3 h. Then the reaction mixture was concentrated to dryness and the residue was quenched with ice water

10 {300 mLy. The resulting solid was filterad through Whatman filter paper (11 pim) and dried under nigh vacuum for 8 h.
The crude product was purified by silica gel flash chromatography. The crude mass was dissolved in CH,Cl and
adsorbed on silica gel 80-120 mesh, 80 g) and purified over 60 X 12.5 om flash column using 240 g of 80~120 mesh
silica gal and ~20 L of 80 % ethy! acetate in petrol ether as an eluent. The rasulling solid was washed with methanol
{100 mbl), fitered and dried under high vacuum for 5 h 1o give the 4-aceiyb-N-{1-{(2R 4R 5R}-3,3-difluore-4-hydroxy-

15 S-(hydroxymethy-tetrahydrofuran-2-yi-2-oxo-1,2-dihydropyrimidin-d-yi}benzamide {B} as a while solid. Yieid: 5.2 g,
12.71 mmol, 25.42 %.

Synthesis of inlermediate {C}

20 [0258)

25

f028%] in a 50 mi flask, 1.818 mb (19.54 mmol} phosphoryl chloride were addad to 12.2 mi of trimethyl phosphate.
The clear, colorless solution was cooled in an ice-bath, followed by the addition of 2 ¢ {(4.88 mmol) of {B}. The suspension
cleared after ~15 min and the resulting light yellow solution was stirred in an ice-bath. After 2 h, 5 pl of the reaction
mixture were addad carefully 1o 1 miof a3 1.1 midure of dielhyt ether and saturaled agueous sedium bicarbonate, The

35 milky suspension in the organic phase dissipated vpon thorough mixing. 50 pl of the aquecus phase were removed,
diluted with 150 L Millipore water and analysed by LC-MS. After ~2.5 h, the reaction mixure was added dropwise with
intermitient shaking to a mixture of 140 mb Millipore water, 140 mb saturated NaHCO, and 800 ml diethyl etherin a
1000 mbl Erdenmeayer flask cooled in an ise-bath. The mixture was transierred (o 3 1000 mi separating funnei and shaken
well, The aquecus phase was washed with another 400 mb diethyl elher. The agueous phase (pH 7-8) was isolated,

40 fitered through a fritted funnel {pore size 3) into a 500 mh fask and acidified to pH 4 with cone. HCIL The mixiure was
fransferred into eight 50 mbL Faloon tubes (~40 mi each), then siored at 4 °C in the fridge overnight. The suspension
was centrifuged (3220 rpmy 30 mind, the supernatant removed by pipette and the residue lyophilized. Yield: 4185 ¢/
175 %, theoretical: 2.393 g). The solid was dissolved in 275 mbl methano!, then 75 ml tetrahyvdrofuran were added and
the mixture stored at 5 °C for 3 days. The solvent was removed i vacuo to ~150 mi, then 80 ml tetrahydrofuran were

45 added forming a white pracipitate which was fillered and washed with 20 mi tetrahydrofuran/methano!l (1:1). {C was
isolated as a white solid from the filtrate, Yield: 2 g.

Syninesis of linker {A}

50 [0260]
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HOBI hydrate (5.297 g, 34.8 mmol) and EDC (4.84 g, 25.25 mmol) in 120 mb of a 1:2-mixture dimethyiformamide/dichio-
romethane in an jce-bath for 15 min then at room temperature overnight. TLC (CHCL/methanot, 8:1) shows complstion
ofthe reaction after 28 n. The crude product was purified by column chromatography on silica yvielding the pure compound
as a yellow foam (8.2 g, 82 %), In a 250 mb flask, 4-amino-2-nitre carbazale (2.827 ¢, .54 mmol) was dissolved in 80

5 b tetrahydrofuran. To the stirring solution, 8-maleimidocagroic acid chioride (2.41 g, 10.5 mmol), disschved in 30 mi
tetranydrofuran, was added. Tristhviamine (1.455 mb, 10.5 mmol), mixed with 40 mb THF, was addead dropwise (o the
mixture over 1h using a dropping funnel, The resulting light brown suspension was stirred at reom temperature for 15
h. TLC (CHCI/methanol, 9:1) showed complistion of the reaction. The crude product was purified by silica gel flash
chromatography (CHCL/methane!, 8:1), yielding the pure product as a yellow solid {3 g, 84 %), The product (3 g, 6.13

10 mmely was suspended in 10 mb dichloromethane and cocled in an ice-hath. 10 mi triffuorcacetic adid were added
dropwise over 30 min using a drepping funnel to the cooled, stirring midure, TLC (CHC/methanol, 801} of the yellow
solution after 3 h shows complete cleavage of the BOC group. All solvents were removed by under reduced pressure
and the residue dried under high vacuum overnight, The residue was dissolvaed in a minimum amount of fetrahydrofuran
and precipilated in a 1:1-mixture of diisopropyi ether and n-hexane, then stered at 5 °C overnight. The cream-colored

15 precipitate was isolated by centrifugation, washed with diethyl ether and dried under high vacuum to vield 2.5 g 81 %)
of linker A as g belge solid.

Synthesis of compound 18

20 {0282)
25 " @
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{G283] (O} was dissolved (2 X 375 mg (1.228 mmol in 30 ml anhydrous methano! each in two 50 mb Falcon tubes),
centrifuged (3220rpm, 10 min), the supernatants addediolinker{A} (1.235¢, 2.452 mmeol}, suspendad in 20 ml anhydrous
methanol in a 250 mb flask. Another 40 mbL methanol and 2 mb acetoniirile were added and the light-yellow, cloudy

35 solution was stirred at reom temperature. TLC (RP-18, acelonitiieMNaH,PO,, 30:70) of the reaction mixture after 15 h
shows complete consumption of {€}. The midure was evaporated to ~30 mb, transferred to a 50 ml Falcon tube and
stored at 5 °C (1 h). The precipiiate was coliected by centrifugation (3220 rpm, 10 min), the supematant (3 X 10 mbL}
was added {0 a cold 31-mixiure of dilsopropyt ether/ isopropans! (3 X 30 mL) in three 50 mil Falcon tubes and stored
al 5 °C overnight. The precipiiate was collecied by centrifugation (3220 rpm, 15 min)y, washed with § mi diethyl ether,

40 dried in air ang under high vacuum 1o yield 803 mg 85.8 % of theoretical 1.055 g) of compound 15 as a yellow solid.
The crude produci was combined inone 50 mb Falcon tube, washed with tetrahydrofuran (8 X 18-15 mb) and cenirifuged
after each washing step (3220 rpm, 10 min). Finally, the product was washed 3 times with 5-10 mi disthyl ether and
dried in air and under high vacuum 1o yield 894 .4 mg (88 %) of compound 18 as a yeliowish solid.

45 pH dependent Stabiiity of the HSA compound 15 al pH 7.0 and 5.0

[a284] Siability at pH 7.0 {phosphate buffer dmbd, NaCl 150 mAd): compound 18 was added to a solution of fully reduced
HSA (human serum albuming and complate binding to the cysieine-34 posilion verified by HPLC, A 200 M solution of
the obtained HSA conjugate of compound 18 was incubated at 37 °C and analysed by HPLC every hour, Approximately

59 (.18 % of {C} was released per hour. Stability at pH 5.0 {phosphate buffer 4, NaCl 150 mM, adjusted with 1 M HCH:
The HSA conjugate of compound 18 was prepared at pH 7.0 (see above) and adjusted to pH 5.0 by addition of 1 M HCL
A 200 p M solution of the obiained HSA conjugate of compound 15 was incubated at 37 "C and analysed by HPLC every
hour. The halflife (4,2 for the release of {C} is approximately 13 h.
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Method B: Preparation of Compound 18, Compound 15 may te prepared by the foliowing alternative method.

Iz

Synthesis of 4-acelyi-N-(1 (2R 4R 5R}-3 3-difluore-4-hydroxy-S-(hydroxymethyi}-tetrahydrofuran-2-yi}-2-oxo-1, 2-dihy-
dropyrimidin-4-yibenzamide {B}

[32858) Synthesis of 2,5-dioxopyrrolidin- -yl d-acetylbenzoate: Under a nitrogen atmosphere a 4-literthree-neck round-
bottom flask was charged with 4-acetylbenzoic acid (1.0 equiv,, 487.8 mmol, 80.04 g), N-hydroxysuccinimide (NHS)
(1.1 eguiv., 338.8 mmol, 81.75 @), and anhydrous THF {1.80 L), An IKA Eurostar digital overhead stirrer (power control
at 190 rom) was used {o stir the contents of the reaction solution at constant speed. The solution was cooied using an
10 ice bath (80 min}. A solution of M A -dicycichexyicarbodiimide (DCCY (1.1 equiv, 536.6 mwnol, 116.71 @) in anhydrous
THF (720 mbL) was then added dropwise {over the course of 80 min), under aifrogen while stirring (the addition funnel
was washed with anhydrous THF, 2 X 5 mb}. After about 30 minutes of adding DCC the reaction mixture became turbid
due to formation of N MW-dicyclohexylurea (DCU) as a white precipifate. The reaction mixdure was stirred at 0 °C for
additional 2 hours whilst ice was continucusly added to the ice-bath. The reaction mixture was then allowed to warm up
15 slowly 1o room temperature without removing the ice bath to react until HPLC analysis indicated complete consurmption
of the carboxylic acid after 25 h 30 min. The soiid matarial was removed by suction filtration. The solid was washad with
dry THF (4 x 108 mb), and the combined fractions were evaporaled 10 dryness in vacuo at 40 °C. The residue was
disgoived in dry dichioromethane 400 ml), and the sclution was siored at 4 °C for 15 h and then filtered again. The
solid was rinsed with precooied dry dichioromethane (2 X 20 ml). The solvent was removed in vacue at 30 °C, the
20 residue was re-dissolved in dry BCM (750 mb), and the organic laver was washed with cold 5% NaQH aq. soiution (2
> 400 ml). The organic layer was washed with distilled H,C (400 mL), then dried over sodium sulfate {~20 g}, suction
fitered, and concentrated in vacuo at 30 °C 1o afford the title compound, The compound was dried in high vacuum for
24 hvio yvield (100.2 g, 7¢ %) as an off-white solid (HPLC 550,y > 85.8 %),
{G268] Sy i ¥ Gemcitabine (1.0 equiv,, 78.02 mmoti, 20.00 ¢) was added o THF (832 mlL) and distiled water
25 (458 m,) one portion 1o form a fine suspension which became a clear solution after refluxing (87 °Q) for
5 min. Then, a solution of 2,5-dioxopyrrolidin-1-y! 4-acelyibanzoate {(1.05 equiv., 79.82 mmoel, 20.84 @) in THF (228 mb)
was added dropwise via cannuia over the period of 8 min, Afler the addition was completed, the reaction mixiure was
stirred while refluxing 7 “C) for 18 h. After 186 h, HPLC (PDA 268 nm} and LC-MS analyses showed approximately 20
% of unreacted starting material gemcitabine, According to HPLCQ analysis (PFDA 268 nim), the reaction solution contained
a0 53.8 % of the product, 33.8 % {otal polarimpurities, and 12.8 % toial non-polarimpurities. The purification of the product
of this batch employved successive and selective washing steps of the crude product to remove any undesired polar and
non-polar impurities. The process comprised slurry washing steps with different solvents, which selectively dissolved
the polar and non-polar impurities, in which the product is ideally insoluble or only slightly soluble. Therefore, after 16 b
the pale veliow reaction solution was allowed to reach room temperature, and the solvenis were evaporated under
35 vacuum at 40 °C {o yield a sticky residue.
[8267] The first step of purification was applied 1o remove the polar impurities by washing with water followed by
filiration and further washing with water. Thus, water (300 mbL) was added 1o the above crude product, and the contents
of the flask were trilurated al room temperature (30 min) until a fine while suspension was obtained, The resuiting
suspension was then stirred at 50 °C for 15 min, filtered off through a filter funne! (Por. 4}, and washed with water (2 X
40 28 mi) o yield an amorphous solid {solid 1) which was dried under vacuum for 15 h affording 26.24 g. HPLC analysis
{268 nm) of this solid (solid 1) showed a purity of 81.9 %, with a total of 3.7 % of polar impurities and 4 4 % of non-poiar
impuritiss.
[0268] The second step of purification was applied o remove the non-polar and the remaining polar impurities from
solid 1 by siurry washing with a mixture of water and chioroform (2.1, viv). Thus, water {200 mL} was poured into the
45 flask containing solid 1 and the oblained suspension was stirred at 50 °C for & min, allowed to cool down o room
temperature (G.5 h), siurried with chioroform (100 mi) at room temperature and stirred for 10 minutes until it was
homogenaous. The midure was then allowed 10 setlle (approximately 5 minutes) and the helerogeneaous mixiure was
fitered off through a filfer funnet (Por. 4), and washed with cold water (2 X 15 mi) 1o vield an amorphous solid (solid &
which was then dried under high vacuum for 24 h to afford the title compound 23.80 g, 76%) as a white solid (HPLC
50 (286 nm) > 94.21%;). HPLC analysis (268 nm) of the filtered solid 2 showed a purily of 94.2 %, with atotal of 1.7 % of
polar impurities and 4.1 % of non-polar impurities.
{02638] Chemical Formula: CigHyy FoNaGg, Calculated M+HY410.12, found [M+HI* 41018

Synthesis of intermediate {C}

G
Gy

[8270] Phosphorus oxychloride (4.2 equiv., 102.6 mmol, 8.58 mb) was added to cold {§° C, ice-water bath) trimethyl
phosphate (80 ml) and the clear soiution was kept at 0° C for 20 min. Then, solid {B) (1.0 equiv., 24 42 mmol, 10.00 g)
was added in thres portions (3 g, 3 ¢, and 4 g). After about 20 minutes, the reaction mixture became homogeneous and
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turned light-yeliow, andwas Kept a1 0° C for 3.5 h. HPLC and LC-MS analyses after 3 n showed approx. 89 % conversion,
Once the phosphorylation was completed (3.5 h), the mixture was filtered through a fritted funnel, and then poured
dropwise for 30 min with into a cold (0 “C) vigorously stirred freshly prepared mixiure of saturated aquecus sodium
hydrogen carbonate (NaHCQO,) and disthyi ether (450 mb, 300 L), Stirring was continuad for 10 min at 0 °C and for
5 80 min at room temperature until a clear agueous phase was obtained {internal temperature 15 °C).
[327141 The organic laver was removed and the agueous fayer was washed with diethyi ether (1 X 305 mb). The
aguecus phase stayed partially emuisified and subsequently more saturated NaHC O, was added 1o reach demuilsiiving
cenditions. The addition of 330 mb saturated NaHCO4 helped o breakthe emulsified droplets and phases were separated.
The combined aguecus exiracts (780 mb) were stirred at room temperature and adjusted o pH 4.0 with concentrated
10 HCH (approximately 19 mb) and the soiution was evenly split into 50 mb capacity Falcon tubes (18 in {olal) and stored
at 4 °C for 2.5 days. After this period, a white solid precipitate was formed and the foliowing steps were carried out prior
1o analysis:

+  The samples were centrifuged for 20 minutes at 10 °C and 4,000 rpm.
15 +  The supernatants {(agqueocus phase) were removed by decantation, combined and dried in vacuo at 50 °C and the
obtained solid was dried under high vacuum for 17 h.
+  The amorphous precipiiates were re-dissoived in methanol (460 mi). The solution was transferred to a 1 liter round-
vottom flask and the solvents were evaporated under vacuum at 40 °C {o vield a while solid (solid 1, 10.98 ¢) which
was further dried under high vacuum for 20h.

20
[8272] HPLC anaivsis of solid 854 % (220 nmy,
{0273] Chemical Formula: 8 gMgFaNs OGP, Caloulated [M-HIT 488.07, found [M-H]* 488.55
Synthesis of linker {A}
25
[02743
a0
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[A278)] Synthesis of ferf-Bulyl 2-{4~-amino-Z-nitrobenzoylihydrazine-1-carboxyvlate: 4-Amino-2-nitro benzole acid (1.0

2q, 164.7 mmol, 30.00 g) was dissolved in a mixture of acelonitrile and tetrahydrofuran (101, 720 mb) and cooled 10 8

°C with a sait-ice bath, then ferf-butyd carbazate (1.5 eq, 247 1 mmol, 3265 ¢}, HOBU (1.1 eq, 181.2 mmol, 27.93 g) and
50 EDC-HCI (1.0 eq, 1847 mmol, 31.64 g) were added, and the reaction mixture was stirred for 80 min on ice, after which
the ice bath was removead and the solution was stirred aif room temperature for 16 h. The initially remaining solid in the
reaction mixture dissolved upon stirring within the first two hours, After stirring the reaction solution for 18 1, the solvents
were removed under reduced pressure {water bath: 44 °C). The crude {a viscous dark brown oil) was dissolved in 2%
a-butans! in dichloromethane (800 mi), washed with saturated NH,CI {2 X 800 ml}, saturated NaHCQO, (1 X 650 mL},
and distitied water (1 X 800 mb). The organic layer was then dried over sodium sulfate, Na,80,, (200 @b, The soivenis
were removed under reduced pressure (water bath: 40°C) yielding the title compound as a brown foam {purity: 88.4%,
according to HPLC (220 nmy, yield: 30.42 g (62 %). Chemical Formula: C M, N, O, calculated M+Naf™: 319,10, found
{M+Nal*: 318.08.

G
Gy

82



DK/EP 3310800 T3

[8276] Synthesis of S-maleimnidocaproic acid chloride: Dry dichicromethane 250 mb) was added at room temperature
under stirring in one portion 1o a one-liter one-neck round-bottom flask containing 6-maleimidocaproic acid (1.0 equiv.,
238.8 mmol, 48.87 @) resulling in a veliow solution. A small amount of inscluble impurities were removed by filiration
through a filler paper (MNS17v4, 8185 mim) followed by rinsing with dry DCM {25 ml). To the solution at room temperature
5 was added oxalic acid chioride (1.1 equiv,, 258.8 mmol, 22.50 mL) dropwise via a dropping funnel {(over the course of
2h) while stirring the reaction solution. Caufion, Gas evolution was ohserved during the addition process. The reaction
mixture was sitirred at room temperature and allowed to react until HPLC analysis indicated complete consumption of
g-maleimidocaproic acid after 7 h 30 min. The color of the reaction solution changed {o dark yellow during the reaction
time. 5 h 30 min after the complete addition of oxalic acid chioride the solvent was removed in vacyo at 30 °C. The
10 rasulting dark yellow ol was then dried in high vacuum for 20 hours. The obtained light brownish solid was crushed with
a spatula and dried for further 20 h under high vacuum to vield (533.35 g, 88 %) as an light brownish solid (HPLC (220nm)
> 87.8 % as the methyl ester),
[A277]  Synthesis of Boc-protected finker A A solution of 8-maleimidocaproic acid chioride (1.1 ag, 216.6 mmol, 4870
Q) indry THF, (382 ml) was added in one portion af room temperature (0 a solution of ferf-butyl 2-(4-amino-2-nitroben-
15 zoyhihydrazine-1-carboxylate (1.0 eg, 196.9 mmol, 58.34 ) In dry THF (880 mb)}. The clear reaction mixture was stirred
at room tamperature for 10 min. A solution of DIPEA (1.1 ag, 216.6 mmol, 37.7 mL) in dry THF (120 ml) was then added
dropwise via a dropping funnel {over the course of one houn) while stirring moderately al room temperature, After
completion of the reaction as indicaled by HPLG, the reaction mixture was stored at 4 °C for 14 1. The solvent was then
rernoved under reduced pressure to vield a dark brown viscous oil, which was then dissoived in DCM (450 mil) while
20 shaking using a KL 2 shaker {approx. 150 rpm; Edmund Bihler GmbH, Hechingen, Germany) for 10 min at room
temperature. This solution was transferred o a 2 L separatory funnel, and the round botiomn flask was rinsed with
additional DCM (450 mi) which was then added {0 the separatory funnal, The organic phase was successively washed
with 5 % HCI (300 mb), aq. sat. NaHCO, (300 mb)} and 1M NaHL,PC, (300 mL). After the agusous work up, the organic
phase was dried over Na,80, The solveni was removed under reduced pressure, and the residue was dried for 18 h
25 under high vacuurm o vield the titlie compound {78.25 g) as a light brown foam. The crude product was further purified
by flash chromatography to give 31.21 g with HPLC purity 88.8 % {220 nm}. Chemical Formula: CpH- N0y, caloulated
{M+Nal* 512.18, found [M+Nal*: 512.04. Synthesis of linker A The protected linker (1.0 equiv., 30.80 mmol, 15.06 g
was placed into a 250 mibl one neck round-bottom flask and precooled in an ice tath for 10 minutes. Precooled TFA @6
aguiv., 784 mmol, 6¢ mb) was added in one portion under stirring with a magnetic stirring bar (250 rpm). The mixiure
a0 was further stirred under ice bath cooling for 45 minutes until HPLC analysis indicated complete consumption of the
protected linker, Because it was found that the removal of TFA at room lemperature or higher temperatures leads to the
dimerization of the linker A, TFA was removed at low termperature {ice bath} under high vacuum. To facilitate the removal
of TFA, toluene was chosen as an anfrainer. Toluene (30 ml) was added to the reaction soiution at § °C, and the TFA-
iciuene mixture was then removed at 0 °C {caufion: 1} careful conirol of the high vacuum, 2) without stirring of the solution
35 fo avoid I8 fast fransfer o the trap) under high vacuum. An emply two-neck round-bottom flask (300 mi) cooled with
liquid nitrogen was used as an additional cooling trap for the condensed TFA and toluene. During the removal of TFA,
the mixture bubbled from time {0 time and part of the solution was spilled inside the connecting tube. After 30 minuies
most of the TFA-oluene mixture was romoved, and an oily residue was oblained. For further removal of TFA, another
30 mb of toluene were added to the flask and TFA was removed as described above. After 80 minutes, this process
40 was repeated after adding further 20 mb of toluene. After 1106 minutes the additional cooling irap was removed and the
wax-ike substance was directly connecied to the high vacuum system, After 3h 30 minutes the ice bath was removed
and the oily residus was dried for another 30 minutes at room lemperature to vield a foam. The foam-like rasidue was
dissoived in M Adimethyiformamide, DMF (30 mbL) and the product was precipiiated by dropwise addition of the DMF
solution at room temperature into a midure of diisopropylether/mathano! (45:5, 1.5 L) under vigorous stirring. Another
45 2 mbl of DMF were used o rinse the reaction flask, The precipiiate was filtered through a fritted filter (Por. 4) by suction,
and the product {ilter cake) was washed with diisopropyiether (3 ¢ 200 mbL) without letting the cake become dry. After
a final washing step with 200 mb n-pentane the cake was sucked dry. The yellowish solid was collected in a flask and
dried under high vacuum for 18 h. The product was siored at 20 °C. Yield: 10.04 g (91.8 %), Purily (averags of thres
measurements): 98.0 % (220 nm), 88.7 % (247 nm). Calculated [M+HIY 380,14, found [M+H]T 380,12

50
Synthesis of compound 15
{G278] Gemcitabine derivative {C} (1.0 equiv,, 8.29 mmwol, £.55 ¢) was suspended in anhydrous methanol (68.9 ml)
followed by the addition ofanhvdrous DMESO (45 8 mi) and the cleartransparent solution was stirred at roomiemperature
55 for 5 minutes, After this period, linker {A} (1.0 eguiv., 8.22 mmoi, 3.82 ¢} was added in three porlions followed by 1.0

equiv. of TFA, The reaction mixture turned light-yeliow and was stirred at room temperature. Once the reaction was
completed (4 h) as confirmed by HPLC (220 nm) and LEC-MS analyses, the mixiure was added dropwise for 2-3 minuies
into a cold (0 °C) freshiy prepared 1.3 mixture of fert-buty! methyl ether and isopropanol (800 mb) undar vigoreus stimring.
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The stirring was continued for 10 min at 0 °C (nlemaltemperature:; 5 °C). The precipiate was filtered, washed four times

with cold THF, transferred o a new fritted funnel and slurried with cold fert-bufyd methyl ether {1 < 100 mi, 4 °C). This

final amorphous precipiiate was transferred to 2 250 mb round-boltom flask and dried under high vacuum for 28 hio

vield the title compound 15 as a pale solid (4.52 g}, HPLC analysis 88,2 % (220 nm), Chemical Formula: CagMasFoNg Oy 4P,
5 calculated [M-M]* 858,19, found [M-H]* 858 .40,

Example 7

Preparation of Compound 16

10
10275]
15 WW\TSW““ g i
53
20
25

{0280] 80 mg of DoxorubiclHCH (138 wmel) and 138 mg of Linker & (278 pumol; 2 eq) were dissolved in 20 mbL
anhydrous methanol under vigorous stirring at room tempearature. Reaction was stirred for 4 h. Precipiiation was carried
out with 105 mb of a 2:1 mixiure of isopropancl and dilsopropyieiher and the reaclion stored at -20°C overnight. The
red precipiiate was centrifuged (3200 X g, 10 min) and discarded, and the supernatant transferred into a fresh vessel,

a0 The supernatantwas precipitated again with 150 mbl of dilsopropyiether and stored overnight at - 20°C. The red precipitate
was centrifuged and washed twice with 8 mbL acetoniirile and once with 40 mb of a 1.3 mibdure of isopropancifdiisopro-
pylether. The obtained product was then dried under high vacuum to yield Compound 18 as a red solid, Yield: 83.8 mg
{40 %).

35 Siability of the HSA Conjugate of compound 18 at pH 7.0 and 5.0

[0281] Stiability at pH 7 (Phosphate buffer 4 mM NaCl 150 mM):

Compound 18 was added to a solution of fully reduced HSA (human serum albuminy and complete binding 1o cysteine-
34 position verified by HPLC. A 200 wM solution of the oblained HSA conjugate of compound 18 was incubated at 37

40 “C and analyzed with HPLC every hour. Merely 8.38% of free doxorubicin was released per hour,

{0282} Siabiiity at pH 5 (Phosphaie buifer 4 mi, sedium chloride 158G mM and scedium acetate puffer 58 mM): the
HESA conjugate of compound 18 was preparad at pH 7 (see above) and a sodium acelate bufier (50 mi) was added to
adjust the pH value to 5.0, A 200 pM sclution of the obtained HSA conjugate of compound 16 at pH 5.0 was incubated
at 37 °C and analyzed with HPLC every hour. The half-life for the release of doxorusbicin was approximately 8h.

45

Example §

Synthaesis of a vinblastine prodrug bassed on linker &
50 [0283]
55
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[a284Y 12-Formyhvinblastine was prepared from vinblastine and hexamethyleneietramine according to the procedure
pub ished in WO 2005/055830 AZAY ~*-0fn"yivmb astine (320 g, 336 wmol and linker A (172.3 mg, 442.5 pmoi; 1.34
24.) were dissclved in dry MeOH (32 mb) under vigorous stirring in a 50 mb reaction tube, After 2 h, the reaction was
brought 1o end by adding diisopropylether {34 mbl), and the solution was stored at -20°C for 2h. A small amount of
impurities was precipiiatad, which was centrifuged off and discarded. To the supematant was added a mixturs of n-hex-
an/diisopropyiether (20 mi, 530:50) and stored at -20°C for 18 h. The precipitate was centrifuged, dissolved in 1 ml
CHCIy/MeaOM (80:10) and reprecipitated from 20 ml s-hexan/dilsopropyiether (50:50), centrifuged and washed with 8
i AcN/diethylether (1:3) and further centrifuged. The product was dissolved in 5 ml CHCIy/MeOH (98:1), reprecipitated
from 20 mb n-hexan/diisopropylether (53:5Q) and centrifuged. This washing step was repeated twice, Afterwards the
product was dried under high vacuum 1o give a white solid.

f0285] Yield: 253 mg (57 %), Purlty HPLE: 801 % (220 nm) 83.0 % (310 am)

{0288] Chemical Formula: CgqHysNgOy s, caloulated [MAH]Y . 1210.85, Found (MR 121042

Example 9

Synthesis of vinblastine prodrug based on linker B

10257}

TR

{6288] 12-Formylvinbiastine was prepared from vinblasiine and hexamethylenetetramine according 1o the procedure
published in WO 2005/055838 A2,

{0288] 12-Formylvinbiastine (300 mg, 315 pmol) and linker B (153 mg, 321 pmol; 1.02 eq.) were dissolved in dry
Me(H (25 mb) and stirred at BT, Afler 1 b, the reaction was broughi 1o end by adding n-hexan/diisopropylether (23 mi,
50:50), and the solution was stored at -20°C for 4h. A srnall amount of impurities was precipitated, which was centrifuged
off and discarded. To the supematant was then added dilsopropylether (20 mb) and stored at ~20°C for 2 h,

{0288} The precipitate was centrifuged, dissolved in 1 mi CHCL/MeCO H {991} and reprecipitated from 20 mbl s-hex-
arvdiisopropyiether (50:50), cantrifuged and washed with 10 mL AcN/disthyiether {1:3} and further centrifuged.

{0291] The preductwas dissolved in § mbl CHCI/MeOH (30:1), reprecipitated from 20 ml dilsogropylether, centrifuged
and dried under high vacuum o give a white powder,

[282)  VYiekd: 251 mg (63 %), Purity HPLC: 0.1 % (220 nm) 94.0 % (310 nm)

{8283] Chemical Formula: CgyMesFNg Dy, calculated [M+H]* . 1183.55, Found iM+M}*: 1183.45
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Praparation of linker 8
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{G288] To a solution of 4-amino~-2-flucrobenzoic acid (8.1 g, 52.22 mmod), fert-bulyf carbazate (8.28 g, 62.68 mmod
20 and M-methylmorphoiine (14,35 mi, 130.54 mmol) in tetrahydrofuran (25 mi) and E1OAC 7(5 mb), 1.67 M T3P (50% in
athyi acetate, 40.65 mi) was dropwise added via a funnel, The mixture was stired at RT for 18 h. Water was added and
the organic layer was washed with saturated KHCG, and water, dried over MgSQy, filkered and concentrated in vacuo.
The crude product was titurated in MTBE, filtered and dried in vacuo 1o give 8.7 g (89%) of fert-bufyd 2-{4-amino- 2-
fluorobenzoyhydrazinecarboxylale as a while solid. Chemical Formula: C5HsFNa O3, calaulated [M-HIT 268,11, found
25 {M-MI*: 268.00
{G286] To a solution of fert-bufyd 2-{(4-amino-2-fluorobenzoyhhydrazinecarboxylate (8.68 g, 35.84 mmol), 8-maleimi-
dohexanoic acid (6.6 g, 31.25 mmol} and M-methvimorpholine (8.59 mi, 0,08 mal) in tetrahydrofuran (40 mi) and E1OAC
{120 mb), 1.67M T3IF {50% in othyl acelate, 24.32 mi} was added and the mixture was stirred at 66°C for 48 h, Water
and EtOAc were added, and the organic layer was washed with saturated KHCQ,, water and brine, dried over MgE0,,
0 fitered and concentrated in vacuo. The crude was purified by chromatography column using n-haxana EtOAc 1110 1.2
as an eluent. The oblained solid was triturated in MTBE to provide 7.5 g (51.8%, purity > 88%) of N-Boc-O-fluorolinker
as a white soiid. Chemical Formula: CooMFN, Oy, caloulated (M-HJ™: 461,18, found [M-HJ*: 461.00.
{6287 To a suspension of N-Boc-O-fluorolinker (7 g, 15.14 mmmol) in dichloromethane @0 mly at 8 °C, TFA {(40.54 mi,
3,53 mol) was addad. The mibdure was stirred at §° € for 15 min and at RT for 15 min. The solvent was removed in
35 vacuo at §° €. The crude product was triturated in MTBE/DCM 7:1.The solid was ed and dried in vacuo 1o give 8.5
g (90,1%; of O-Fluor maleimide linker as a white solid. Purity HPLC 86.8% (220 nrm). Chemical Formula: 8, 7H,FNLO,,
calciiated (M-HI': 381.13, found [M-HI 381,10,

Example 18

40
Praparation of linker €.
[0288] The linkers of this invention can be made by the methods depicted in the reaction scheme shown below.
45
50
55

AL, T
FpU S, W
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{82891  Synthesis of fmec-L-prefine acid chioride: Fmoc-L-profine {250 myg, 0.74 mmol) was dissolved in CH,CL, (4
miy. Thionyt chioride (800 b, 10.38 mmeol) was addad and the solution was stirred at reflux for 3h with monitoring by
guenching with methanol as a diluent and following the formation of the methano! adduct by TLO {CHCL MeQOH; 8:1).
Subseguently the reaction was dried in vacuo to give 250 mg of crude, which was then used in the subsequent reaction
without any further purification.
[R3080Y  Synthesis of fert-butyl 2-(2-nitro-4-{pyrrolidine-2-carboxamido)benzoyiihydrazine-1-carboxyiate: To a solution
of fert-bulvl 2-(4-amino-2-nitrobenzoyhhydrazine-1-carboxyiate (104 mg, 0.35 mmol) in THF (2 mb) was added {(8H-
fluoren-G-yiymethyl (S)-2-{chiorocarbonypyrrolidine-1-carboxyiate (250 mg. 0.70 mmol} as a solation in THF (2 mi)
followead by the dropwise addition of triethy! aming (48 b, 0.35 mmol) as a solution in THF (200 pl). After stirring for
12 h, TLC (CHCL/acetone, 7:3) showed complele conversion of the starting material. The reaction midure was fiitered
and dried in vacuo via rotoevaporation. The resullant ollwas then purified via Biotage FCC with a methano! and chioroform
gradient to yield 272 mg of a pale solid.
{8381] To a sclution of the previous solid in anhydrous CH,CLL, (2 mil) was added DBU (10%, 200 L) and the mixture
was stirred at RT for 30 min. The reaclion was monitored by LC/ME until starting material was consumed. The reaction
mixture was dried in vacuo via rotoevaporation. The resultant ol was then purified via Biotage FCC with a methanol and
chioroform gradient {o yield the title compound as a brown solid (83 mg, 48% vyield, 2 steps). Chemical Formula:
Cy7HNgOg | calculated [MeHT 38417, found [M+NHJ* 304,14,
{6302} Synthesis of {{{(8H-fluoren-® yi}mﬂt'mxy)uaraonyi‘gauifo, ~Dealanine: L-Cysteic acid (500 myg, 2.95 mmol) was
suspended in a mixture of 10% aqueous Na,CO, (1“’ mb) and 1 4-dioxane (7.5 mL) and cooled in an ice bath. N-
fiuorenyimethoxycarbonyl succinimide (1.18 g, 3.54 mmol} was dissolved in 1 4-dicxane (12.5 mbl) by gentle heating
and the solution was added over 30 min via a droamnq funnel with efficient stirring. The reaction mixiure was slirred
overnight and the organic sobvent was removed in vacuo. The suspension was dilited with MO (10 mb), washed with
fert-buty! methyl ether (2 10 mb) and the aguecus phase was acidified with conc. HCH{o pH 3.0, The solution was
ivophilized 1o give 1.02 g of fmoc-cysieic-acid as white hygroscopic solid, This solid was used withowt further purification.
Chemical Formuia: C5H,7NO+S, calculated [M-HT:280.08, found [M-H]T=380.07.
[0383] Synthesis of (R}-e:\(((gH -fluoren-8-yhimathoxy)carbonyliamino}-3-((8)-2-({4~{2-(tert butoxycarbonylihydra-
zing~1-carbonyl-3-nitrophenyhcarbamoypyrrolidin-1-yi)-3-oxepropane-i-sulfonic adid: in a flame-dried flask, imoo-L-
oysieic acid (86 mg, 0.30 mmol) was dissoived in a mixture of anhydrous DMSCICHLCLDMF (11101, 3 mb). HATU (114
mg, 0.30 mmol} was added, followed by HOAL (41 mg, 0.30 mmol). Afler 5 min, a solution of terb-butyl (8)-2-(2-nilro-
4-(pyrrolidine-2-carboxarmido)benzoyhhydrazine-1-carboxyiate {100 mg, 0.25 mmol) in anhydrous DMF (2 ml) was
added followed by the dropwise addition of NMM (35 pl, 0.50 mmoly and the resulting solulion was stirred at room
fermperature for 17 h. Normalphase Hash chromatography (CHCI methano! gradient) vielded the title compound (182
mg, 78%). Chemical Formula: CugHaaNa 0,8, caiculated [M-CO,Bu+H]T 867.18 found [M-CO,Bu+rHIT, 887 11.
{8304) Synthesis of (R)-2-amine-3-((8)}-2-{4-{2-(tert-butoxycarbonyhydrazine-1-carbonvi)-3-nitroghenyhear
hamoyhpyrroiidin-1-vii-3-oxopropana-1-suifonic acid:To a solution of (Sp-2-{{{EH-Tluoren-B-yiimethoxyicarbonylami-
no3-3~{{8)-2-{{4-(2-(lert-butoxycarbonyihydrazine-1-carbonvh-3-nitrophenyhcarbamoyhpyrrolidin-1-yi)-3-oxopropane-
t-sulfonic acid (152 mg, £.188 mmeol) in anhydrous CH,ClL (€ mb) was added DBU (10%, 200 wl) at § °C and the
mixture was stirred at it for 30 min. LG-MS (sample in MeCN) chromatogram showed compieie conversion of the starting
material. The organic solvent was evaporated under vacuum vielding an olly residue. Purification of this residue by flash
(CHCL/methano! gradient; 2 to 85%) vielded the title compound as a brown solid (80 .4 mg, 75% yield). ChemicaiFormula:
ConHsgNgCL 68, caloulated [M+Nal 567 15 found [M-+Naj* 387 .18
[83038] Synthesis of (R}-3-((8)-2-{(4-2-{ert-butoxycarbonyiihydrazine-1-carbonyl)-3-nitrophenyicarbamoylpyrrolid-
in-1-yh-2-{6-(2,5-dioxo-2,5-dihydro- 1 H-pyrrol- -yt hexanamido)-3-oxopropane-i-sulfonic acid: To a solution of (R)-2-
aming-3-{{8)-2-{{(4-(Z-{fert-butoxycarbonyhnydrazine-1-carbonyh-3-nitrophenyhcarbamoylpyrrolidin- 1 -yi-3-oxopro-
pane-i-sulfonic acid (80.4 mg, 0.14 mmol) in THF (2 ml) was added g-maleimidocaproic acid ohioride 41.0 mg, 0.14
mmeoi} in one portion as a solution in THF (1 mL). After stirring for 5 min at i, a solution of triethylamine (24 ol 0.14
ramoly in THF (200 ul) was addead dropwise over 10 min. The brown solution was stirred at it for further 3 h. The reaction
mixture was filterad and dried under vacuum yielding a brown ofly residue, Purification of this rasidue by flash chroma-
tography (CHCl/MeOH gradient, 100:0 to 2:98) yielded the fitle compound (71 mg, 88%). Chemical Formula:
CagHaghN04,8, caloulated [M-CO,Bu+HI: 838,18, found [M-CO,Bu+H]T 838,02,
{6308] (R)-2-{8-(2 5-dipxe-2 5-dihvdro-1H-pyrrol- t-yhnexanamido)-3-{(8}-2-({4-(hydrazinecarbony}-3-nitrophe-
nyhearbamoyhpyrrolidin-1-yh-3-oxopropane-1-suifonic acid: To an ice-cold stirred solution of {R}-3-((8)-2-{{4-(2-{ten-
pbutoxycarbonyhhydrazine-1~carbonyD-3-nitrophenybcarbarmoybpyrrolidin-1-¢-2-(8-(2 5-dioxo-2, 5~dihydro~1 H-pyrrol-
1-yhhexanamido)-3-oxepropane-1-sulfonic acid (71 mg, 0.08 mmol} in CH,CL (1 mb) was added TFA (283 ul, 383
mimiod). The reaction mbdure was stirred for 2 huntll LC-MS showed the consumption of the starting material, The desired
product was obtained from the reaction mixture by evaporation ofthe solvent and used without further purification. Brown
solid (91 mg, traces of TFA), LRMS (ESH) for CogHaNyO44 8, caloulated [M+HIT 83718, found [MyHJ™ 838.07 (M+H).
Purity: 98% (HPLC, 220 nmy.
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Example 11

Synthesis of gemcitabine hydrazine: (R}3-{{R1-2-{{4={2-{{Z}-1-{4-{{1-{{ZR 4R BR}-3,3-diflucro-d-hydroxy-B-{hy-
droxymethyiitetrahydrofuran-2-yi-2-ox0-1, 2-dihydropyrimidin-d.yilcarbamoyiphenyilethylidensthydrazine-1-
carbonyi}-3-nitrophenyiicarbamoyiipyrrolidin-t .wi-24{8-{2,5-dioxe-2, §-dihydro-1 H-pyrroi-iwyilhexanamido}-3-
oxopropane-t-sulfonic acid.

(63071

{G388] To a stirred suspension of 4-acety-N-{1-(ZR 4R 8R)-3 3-difluoro-4-hydroxy-5-(hydroxymethyiytetrahydro-
furan-2-yh-2-oxo-1 2-dihydropyrimidin-4~ybanzamide (3 mg, 0.071 mmol) and R)-2-(6-(2 5-dioxe-2,5-dihvdro~1 H-pyr-
rol-1-yiyhexanamido)}-3-((Si-2-((4-{hydrazinecarbonyi)-3-nitroghenyhcarbamoyhipyrrotidin-1-yi)-3-oxopropane-1-si-
fonic acid (& mg, 0.078 mmol in methanol 250 wl) was added TFA (8 pl, 0.117 mmel). The reaction mixture was
stirred for 3 days monitoring by LC-MS. After this time, the pale solution was concentrated in vacuo. Normai-phase flash
chromalography (CHCIB:methano! gradient) vielded the title compound (5.6 myg, 74%). Chemical formula:
CyaMigFaMyp0468, caloulated MM+HT" 1028.27, found (MM 102805,

Example 12

Synthesis of nemorubicin hydrazone

16309}

{03108] Nemorubicin (3 mg, 4.7 pmol, 1 eq) was disscived in diy MeOH {750 ul) and added to Linker C {10.5 mg, 14.0
winol, 3 2g) in a 2 mb reaction tube. TFA (1.1 pl, 2 eq) was added and the reaction mixiure was stirred overnight. During
the reaction a precipitate could be chserved. After 16 h, MeOH (800 pL} was addead and reaction mixture was centrifuged
(20000 X g, 2min). The supermatant was split into 2 new 2-ml reaction tubes and further precipitated with 1 mi diiso-
propylether each, Second precipitate was centrifuged off, dried and analyzed.

[6311] Purity: 89% (220 nm) 80% (485 nmy)

{0312} Chemical Formula: CarMggNgO23¢, caloulated [M-H]*: 1281.39, Found [M-H}*: 1261 .80

Example 13

Synthesis of N-{4-Acetythenzoy-MMAE {compound 17}

16243}

&8
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commpnund 17

10
{0314] 54.8 my of 4-acetyibenzoic acid (334 pmoi, 2 eqy, 127 myg of HATU (334 pmoi, 2 eq) and 45.6 mg HOAL (334
winol, 2 eqy were dissolved in 5 mb of anhydrous DMF and 38.7 L of NMM (2 eq) were added. The reaction mixture
was stirred for 15 minutes at roomtemperature. Subssquently, a solution of 120 mg of MMAE (187 wmol, 1eq) and 38.7
pl NRAM (334 pmol, 2 eq) in & mi anhydrous DMF was added and stirring was continued for 72 h at room temperature.

15 [8318) The reaction mixiure was diluted with 40 mb of chioroform and washed twice with 10 mb of a § % HGI solution
ang thrice with 10 ml of saturated sodium bicarbonate soiution. The organic layer was dried over sodium suifaie, fitered
and the solvent was removed under vacuum. The residue was dissolved in 2 ml. CHCl, and purified using flash ohro-
mategraphy (solvent A: CHCl,, solvent 8: MeQH, 38ml/min, column volume (CV) = 18 mb, gradient: 2 OV (0 % B), 4
CV{0to3%R),24CV 3% B 2CVE105%B),3ICV{E%B),15CV (109 % B), ZIP® Sphere 10 g, Bintage®

20 Isolera™ QOne). After drying i vacuo compeound 17 (115 mg, 80 %) was obtained as a colorless foam. HPLC Purity:
87.5 % (220 nmy}.

Synthesis of the Hydrazone of N-{d-Acetyibenzoy-MMAE with Maleimide Linker & {compound 18}

25 {6316}
H
30 M J‘-%%:“AMW "‘sr‘“ ST N .{*‘"‘\j
E i *"é"\e- E {}‘\\ ¥ : u_,‘-:sk-
25 somgound 18

[03171 To a solution of 208 mg of compound 17 23,3 umol, 1 eg) in 3 mb of methano! were added 23.5 mg of
malsimide linker A& (48.8 pmol, 2 eq) in a 50 mlL reaction tube. Subsequently, 3.7 pL of TFA (48.8 pwmol, 2 eqg) were
added o the slightly brbid reaction mixture upon which the solution cleared off immediately. After 4 h stirring at room

40 temperature, 4 mbl n-hexane/diisopropyl ether {1:1) followed by 18 mi n-hexane were added. The formed precipitate
was centrifuged (3,220 x g, 10 min), dissclved in 1 mi of chiorofornvmethanol (1:1) and purified using repeated #ash
chiromatography {1. chromalography: solvent A: CHCl,, solvent B MeOH, 32 mi/min, column volume (CV) = 18 mi.,
gradient 1 CV (110 3% B, 2CV 5% B),3CV B0 8% R 4CVE% S, 1CV B %R, 8CY(H%E), IR
Sphere 10g, Biotage® Isolera™ One, 2. chromatography: solvent A: water, solvent B acetonitrite, 12 mi/min, column

45 volume (CV) = 21 mbl gradient 1 CV (10 % B), 4 OV {1010 50 % 8}, 3 CV (50 % B}, 8 CV (50 to 80 % B) SNAP® Ultra
C18 12g, Biotage® isclera™ One). After diving i vacuo compound 18 (17.0 mg, 58 %) was oblained as a colorless
powder, HPLC Purity: 98.1 % (220 nmy).

Synthesis of a conjugate of compound 18 with trastuzumab {compound 18}

50
[0318) Commercial trastuzumalb (Herceptin®, Roche) was reconstituted with WF and the pH was adjusted with 0.5
M Tris buifer, 25 mM ERTA (4 % of bateh volume) to pH 8. The mAD solution was diluted 10 10 mg/mi with 16 ml PRS
pH 7.4, Then, 2.25 eq of TCER (fris-(2-carboxyethyiiphosphing) was added and the mixture was incubated for 20 min
at 20 °C. Subsequently, the NMA (N N-dimethylacetamide) comtent of the mibdurawas adjusted 10 5 %, and 5.5 equivalenis
55 of compound 18 were added. The mixture was incubated for 80 min al 20 °C. Then ihe reaction was quenched by

adding 11 equivalenis of NAG (N-acetyl cysteing). Removal of unbound drug and exchange of buffer inte 10 mM PBS
pH 7.4 was achieved by Tangential Flow Filtration {10 dia~-volumes). The solution was concentrated and the protein
concentration was determined. Than the solution was diluted 1o 7.2 mg/mi with 10 mM PBS pH 7.4, The resuiting

&%
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rastuzumal corjugals {campound 18} had 2 DAN of 4.0 as deternvdned by HIC {TOSCOH Biosclence, Buly-NPR 4. S
wyn D < 38 omy, 2.5 po mohile phase AL 3 M ammonium sulfale, 25 mbd sodium phosphate maonchasic monchydrat
#purifiedwater, pH 6.85 roublie phase B 25 St isoprapanat and 75 2% 25 sl sodium phosphate mancbasic mcﬂohwdr‘a‘ke
in pirified watar, ph ok §.85; fow: .8 mb min-t 2 25 °C for 18 minusing = “\*&'ema"ic gradient} and 8.41 % of unbound
cam;:mumi 18 as determined by PPL"‘ {Waters Xiera M3, C18, 3.8 g, 2.1 = 100 mm, gradiant moblls phase A 20

b anuvionium acalate gﬁ 7.8 = U1, moldle phase B: acetm«m 2, g"ﬁﬁ ent: O min: 70 % A, 20 ming 30 % A, 25 mim
”{} e A, 251 ralre TO % A, 35 min: TO % AL

Stabliity and relesss Rinetics of compoung 18 i huffer solutions al pH 48 and pR 7 .4
[R318] For sludying slabiiity and relesse kinetics, the conjugate compound 19 was incubated in buffer aohifions &t
37 °C. Thus, A 3-mb sliquot of @ soiution of compound 18 in phosphats buffer (7.2 ?‘!‘ﬁ:}"“"ﬁ. in 10 mid PES) was acidified
o gk 4.0 using 8.5 M goslic acid angd places fogether with sn undreated 3-mbl ai uot{oH 743 '.:'* am“g blook &t 37
. After appropriate intervals, samples (80 ul aligusds) st hoth ﬁi“* wers drawn 'ms storad at -20 °C unil analysis. Pror
o analysis, the samples were removed fom the feezerand 7 pl of B ¥ ‘: NaClaswellaa 93 gL of eh.ii ad methanel ware
adﬁea Then e samples ware stored for 38 minat 28 °C, re ?rtfug@ & 4 0 and 200 rom for 8¢ min. uenih
T4 b of the supsmatant was diiited Wi 75 gsi of purifled water and e mixiure vorteyed and maiyz@d :s;
$34 %: s Xterra M3, C18, 3.5 b 201 %0100 mm, gradient: mobila phasa AL 20 b ammonium ac tat
mahile phase B! geatoniirlle, gradient O mint 7O % A, 20 mint 30 % A, 25 min 10 % A, 2531 mini 70 ¥ NN

&) A standard ¢ of s;amgmm‘ad 17 was prepared gt 240, 100, 058, §.30, 820 8 ;3 4.05 ang ;3 i 18 A rangs
m‘ 20008 ;:,M vas used for LY quantitetion at 214 nm. Compound 17 was found 1o be the sole release product.
ABer 24k 2.7 % of compound 171 nas bean releasad Som the ARG at pH 74 while at pH 4.0 35,8 % of fres compound
¥ was obscswaa.

]
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Leveringssystem til styret laagemiddelfrigivelse

PATENTKRAV

1. Forbindelse med strukturen ifslge formlen I:

Formel |

eller et farmaceutisk acceptabelt salt, hydrat eller solvat deraf;

hvor:

a) agent er valgt fra gruppen bestaende af et cytostatisk agens, et cytotoksisk
agens, et cytokin, et immunoundertrykkende middel, et antirheumatikum, et
antiphlogistikum, et antibiotikum, et analgetikum, et virostatisk middel, et anti-
inflammatorisk middel, et antimikotisk middel, en transkriptionsfaktor-inhibitor, en
cellecyclusmodulator, en MDR modulator, en proteasom- eller protease-inhibitor,
en apoptosis modulator, en enzym-inhibitor, en signaltransduktions-inhibitor, en
en angiogenese-inhibitor, et hormon eller et hormonderivat, et antistof eller et
fragment deraf, et terapeutisk eller diagnostisk aktivt peptid, en radioaktiv sub-
stans, en lysemitterende substans, en lysabsorberende substans og et derivat af
enhver af de foregaende;

spacer er fraveerende eller er valgt fra gruppen bestaende af
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nerOeller1;

X er valgt fra gruppen bestaende af eventuelt substitueret C+-C1s alkyl, hvor even-
tuelt op til seks carbonatomer i den neevnte C-C+s alkyl hver isaer uafheengigt er
erstattet med -OCH,CH3-;

eventuelt substitueret C4-C1s alkyl-NH-C(O)-Rs-, hvor eventuelt op til seks carbon-
atomer i den naevnte C+-C1s alkyl hver iseer uafhaengigt er erstattet med
-OCH2CHz2-; eventuelt substitueret C4-C+s alkyl-C(O)-NH-Rs- hvor eventuelt op til
seks carbonatomer i den nzevnte C+-C1s alkyl hver iszer uafhaengigt er erstattet
med -OCH>CH.-; eventuelt substitueret aryl; eventuelt substitueret heteroaryl; og
eventuelt substitueret cycloalkyl;

Rs er valgt fra gruppen bestaende af en eventuelt substitueret aryl, eventuelt
substitueret heteroaryl og eventuelt substitueret cycloalkyl;

Y er fraveerende eller valgt fra gruppen bestaende af eventuelt substitueret C+-Ce
alkyl, -NH-C(O)-, -C(O)-NH-, -C(O)-0O- og -O-C(0O)-;

R+ er fraveerende eller valgt fra gruppen bestaende af eventuelt substitueret C1-
C1s alkyl, hvor eventuelt op til seks carbonatomer i den naevnte C1-C1s alkyl hver
iseer uafheengigt er erstattet med -OCH2CH>-; eventuelt substitueret C+-C1s alkyl-
NH-C(O)Rs-, hvor eventuelt op til seks carbonatomer i den naevnte C4-C+s alkyl
hver iseer uafheengigt er erstattet med -OCH>CH>-; og eventuelt substitueret C+-
Cis alkyl-C(O)-NH-Rs-, hvor eventuelt op til seks carbonatomer i den neevnte C;-
Cis alkyl hver iseer uafthaengigt er erstattet med -OCH,CH.-,

eller Ry er en naturligt eller ikke naturligt forekommende aminosyre,

eller Ry har fglgende formel:
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hvor:

5 erfraveerende eller er valgt fra gruppen bestaende af:

o)
o) N o}
.-HJK/\HJ"‘ ' H_JK/@ | x‘o‘((NS 0g %Lﬁo/\na’ \/\”r“ ,
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R er: ~OPO;s;M;, hvor M1 = Mg?*, 2 Na*, 2K*, 2H* og/eller 2NH,* eller ~SO;My,
hvor M2 = Na+, K+, H+ og/eller NH4*;

R: er valgt fra gruppen bestaende af -H, eventuelt substitueret C+-C12 alkyl,
eventuelt substitueret aryl og eventuelt substitueret heteroaryl;

Z1, 2>, Z3 0Q Z4 er hver iseer uafhaengigt -H, en elektron-udtraekkende gruppe
og/eller en vandoplaselig gruppe;

PBG er en protein-bindende gruppe valgt fra gruppen bestaende af en eventuelt
substitueret maleimidgruppe, en eventuelt substitueret halogenacetamidgruppe,
en eventuelt substitueret halogenacetatgruppe, en eventuelt substitueret pyri-
dylthiogruppe, en eventuelt substitueret isothiocyanatgruppe, en eventuelt sub-
stitueret vinylcarbonylgruppe, en eventuelt substitueret aziridingruppe, en even-
tuelt substitueret disulfidgruppe, en eventuelt substitueret acetylengruppe, en
eventuelt substitueret N-hydroxysuccinimidestergruppe, et antistof eller et
fragment deraf og et derivatiseret antistof eller derivatiseret fragment deraf;

hvor, nar Spacer er fraveerende, Agent er forbundet med nitrogenet i tilstedning til
Spacer med en dobbeltbinding; og

hvor i det mindste én af Z1, Z», Z; 0og Za er en elektron-udtraskkende gruppe; eller
b) Agent er valgt fra gruppen bestaende af et cytostatisk agens, et cytotoksisk
agens, et cytokin, et immunoundertrykkende agens, et antirheumatikum, et anti-
phlogistikum, et antibiotikum, et analgesikum, et virostatisk agens, et anti-inflam-
matorisk agens, et antimikotisk agens, en transkriptionsfaktor-inhibitor, en celle-
cyclusmodulator, en MDR modulator, en proteasom- eller proteaseinhibitor, en
apoptosis modulator, en enzyminhibitor, en signaltransduktionsinhibitor, en angio-
geneseinhibitor, et hormon eller hormonderivat, et antistof eller et fragment deraf,
et terapeutisk eller diagnostisk aktivt peptid, en radioaktiv substans, en lysemit-
terende substans, en lysabsorberende substans og et derivat af enhver af de fore-

gaende;
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Spacer er fravaerende, eller

nerOeller1;

X er valgt fra gruppen bestaende af eventuelt substitueret C+-C1s alkyl, hvor even-
tuelt op til seks carbonatomer i den neevnte C-C+s alkyl hver isaer uafheengigt er
erstattet med -OCH>CH>-; eventuelt substitueret C1-C+s alkyl-NH-C(O)-Rs., hvor
eventuelt op til seks carbonatomer i den naevnte C4-Cis alkyl hver iseer uafhaengigt
er erstattet med -OCH>CH.-; eventuelt substitueret C4-C1s alkyl-C(O)-NH-Rs-, hvor
eventuelt op til seks carbonatomer i den naevnte C4-Cis alkyl hver iseer uafhaengigt
er erstattet med -OCH2CH.-; eventuelt substitueret aryl; eventuelt substitueret
heteroaryl, og eventuelt substitueret cycloalkyl,

Rs er valgt fra gruppen bestaende af en eventuelt substitueret aryl, eventuelt
substitueret heteroaryl og eventuelt substitueret cycloalkyl;

Y er fraveerende eller valgt fra gruppen bestaende af eventuelt substitueret C+-Ce
alkyl, -NH-C(O)-, -C(O)-NH-, -C(O)-0O- og -O-C(0O)-;

R+ er fraveerende eller valgt fra gruppen bestaende af eventuelt substitueret C1-
C1s alkyl, hvor eventuelt op til seks carbonatomer i den naevnte C1-C1s alkyl hver
iseer uafheengigt er erstattet med -OCH2CH>-; eventuelt substitueret C1-C1s alkyl-
NH-C(O)Rs-, hvor eventuelt op til seks carbonatomer i den naevnte C4-C+s alkyl
hver iseer uafheengigt er erstattet med -OCH>CH>-; og eventuelt substitueret C+-
Cis alkyl-C(O)-NH-Rs-, hvor eventuelt op til seks carbonatomer i den neevnte C;-
Cis alkyl hver iseer uafthaengigt er erstattet med -OCH.CH_-;

R: er valgt fra gruppen bestaende af -H, eventuelt substitueret C+-C12 alkyl,
eventuelt substitueret aryl og eventuelt substitueret heteroaryl;

Z1, Z», Z3 0g Z4 er hver iseer uafhaengigt valgt fra gruppen bestdende af -H og en
elektron-udtraekkende gruppe;

PBG er en protein-bindende gruppe valgt fra gruppen bestaende af en eventuelt
substitueret maleimidgruppe, en eventuelt substitueret halogenacetamidgruppe,
en eventuelt substitueret halogenacetatgruppe, en eventuelt substitueret pyri-
dylthiogruppe, en eventuelt substitueret isothiocyanatgruppe, en eventuelt

substitueret vinylcarbonylgruppe, en eventuelt substitueret aziridingruppe, en
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eventuelt substitueret disulfidgruppe, en eventuelt substitueret acetylengruppe, en

eventuelt substitueret N-hydroxysuccinimidestergruppe; og et antistof eller et frag-

ment deraf;

hvor, nar Spacer er fraveerende, Agent er forbundet med nitrogenet i tilstedning til
5 Spacer med en dobbeltbinding; og

i det mindste én af Z4, Z, Z; 0g Za er en electron-udtraekkende gruppe.

2. Forbindelse ifglge krav 1, hvor forbindelsen har en struktur ifglge formlen II:

(0]
HN PBG
Agent ./ T /R1/
gen —N —\\ Y
5]
24/\:‘:/\22
Z3

10 Formel Il

eller et farmaceutisk acceptabelt salt, hydrat eller solvat deraf;

hvor Agent, PBG, Y, R4, Z1, Z», Zs 0g Z4 er som angivet i krav 1.

15 3. Forbindelse ifglge krav 1, hvilken forbindelse har strukturen ifglge formlen Il

/ R}
= Y
24/\:’2/\
Z3

Z;

Formel IlI

eller et farmaceutisk acceptabelt salt, hydrat eller solvat deraf;
20 hvor Agent, Spacer, Z, Zs, Zs, Y, Ry 0og PBG er som angivet i krav 1; og

hvor Z, er en elektron-udtreekkende gruppe.

4. Forbindelse ifglge krav 1, hvilken forbindelse har strukturen ifglge formlen |V:
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PBG

HN z,
/ e

Agent F——N /R1
= )

Z4/\=‘=/\
Z3

-

Z,

Formel IV

eller et farmaceutisk acceptabelt salt, hydrat eller solvat deraf;

5
hvor Agent, PBG, Y, R4, Z2, Z3 0g Z4 er som angivet i krav 1; og
hvor Z, er en elektron-udtreekkende gruppe.
5. Forbindelse ifglge krav 1, hvilken forbindelse har strukturen ifslge formlen V:
10
0
Agent
= N\ PBG
v/ N ] P
R, : AR
Y
4
24/\=‘=/\22
Z3
Formel V
eller et farmaceutisk acceptabelt salt, hydrat eller solvat deraf;
15
hvor Agent, n, X, Ry, Rz, Z1, Z2, Zs, Z4, Y, R1 og PBG er som angivet i krav 1.
6. Forbindelse ifglge krav 5, hvilken forbindelse har strukturen ifslge
20 a) formlen Vla:
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PBG

Formel Via

eller et farmaceutisk acceptabelt salt, hydrat eller solvat deraf; hvor:

M er en pyrimidin eller purin gruppe, som indeholder i det mindste én primeer eller
sekundaer aminogruppe og eventuelt indeholder én eller flere substituenter valgt
blandt halogen;

X1 og Xz er hver isaer uafhaengigt valgt fra gruppen bestaende af -H, -OH, C+-Ce
alkyl, halogen og N3;

X3 0g X4 er hver isaer uafhaengigt, som valens tillader, fraveerende eller valgt fra
gruppen bestdende af -H, -OH, C+-Cs alkyl, halogen og -N3;

R' er -Rs eller -CH2R5;

hvor hver forekomst af R; uafhaengigt er valgt fra gruppen bestaende af -OH,
-CHjs, -OP(O)(OH)2, -P(O)(OH)OP(O)(OH)2, -OP(O)(OH)OP(O)(OH)OP(O)(OH)2,
-OP(O)(OH)(NHz), en aminosyre, en acylgruppe, og et farmaceutisk acceptabelt
salt deraf, hvor saltet indeholder en alkalimetalion, en alkalinmetalion, en ammo-
nium- eller en alkylsubstitueret ammoniumion; og

hvor X, n, Z4, Z», Z3, Z4, Y, R1, Rz og PBG er som angivet i krav 5; eller

b) formlen Vib:
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PBG

Formel VIb

eller et farmaceutisk acceptabelt salt, hydrat eller solvat deraf;

5 hvor
M er en pyrimidin eller purin gruppe, som indeholder i det mindste én primeer eller
sekundaer aminogruppe; X1 og Xzer hver iseer uafhaengigt valgt fra gruppen be-
stdende -H, -OH, C+-Cs alkyl, halogen og -Ng;
X3 0g X4 er hver isaer uafhaengigt, som valens tillader, fraveerende eller valgt fra
10 gruppen bestdende af -H, -OH, C+-Cs alkyl, halogen og -N3;
R; er valgt fra gruppen bestaende af -H, -OH, -OP(O)(OH).,
-OP(O)(OH)OP(O)(OH)2,-OP(O)(OH)OP(O)(OH)OP(O)(OH)2, -OP(O)(OH)(NH>),
en aminosyre, en acylgruppe, og et farmaceutisk acceptabelt salt deraf, hvor
saltet indeholder en alkalimetalion, alkalinmetalion, en ammonium- eller en alkyl
15 substitueret ammoniumion; og
hvor X, n, Z4, Z», Z3, Z4, Y, R4, R2 og PBG er som angivet i krav 5.

7. Forbindelse ifglge krav 6, hvilken forbindelse har strukturen ifslge

20 a) formel Vlla:
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HN

X
H o)n/ %N\
eller \ N

PBG

Tz

Formel Vlla

eller et farmaceutisk acceptabelt salt, hydrat eller solvat deraf;

5 hvor R' er -R; eller -CHzR3; og X, X4, Xz, X3, Xa, N, Y, Ry, Rz, Ra, Z1, Z», Z3, Z4 0g
PBG er som angivet i krav 6; eller
b) formlen VlIb:

Formel Vlib

10

eller et farmaceutisk acceptabelt salt, hydrat eller solvat deraf;

hvor X, Xi, Xz, X3, X4, N, Y, Ry, Rz, Rs, Z1, Z2, Zs, Z4 0g PBG er som angivet i krav
6.
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8. Forbindelse ifglge krav 5, hvilken forbindelse har strukturen ifalge formlen VIII:

.
8]
N
n
7& \N z, /PBG
H R
R2 /

s
24/ E‘z/\zz
Z;

Formel VI

eller et farmaceutisk acceptabelt salt, hydrat eller solvat deraf;
hvor Agent, X, n, Rz, PBG, Y, R4, Z2, Z5 0g Zs er som angivet i krav 5; og
hvor Z, er en elektron-udtreekkende gruppe.

10 9. Forbindelse ifglge krav 8, hvilken forbindelse har strukturen ifglge:

a) formlen IXa:

PBG

Formel I Xa

15
eller et farmaceutisk acceptabelt salt, hydrat eller solvat deraf;

hvor:

10
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M er en pyrimidin eller purin gruppe, som indeholder i det mindste én primeer eller
sekundaer aminogruppe og eventuelt indeholder én eller flere substituenter valgt
blandt halogen;

X4 og Xz er hver isaer uafhaengigt valgt fra gruppen bestaende -H, -OH, C4-Cs
alkyl, halogen og -Ns;

X3 0g X4 er hver isaer uafhaengigt, som valens tillader, fraveerende eller valgt fra
gruppen bestdende af -H, -OH, C+-Cs alkyl, halogen og -N3;

R' er -Rs eller -CH2R5;

hvor hver forekomst af R; uafhaengigt er valgt fra gruppen bestaende af -OH,

- CHs, -OP(O)(OH)2, -P(O)(OH)OP(O)(OH)2, -OP(O)(OH)OP(O)(OH)OP(O)(OH).,
-OP(O)(OH)(NHz), en aminosyre, en acylgruppe og et farmaceutisk acceptabelt
salt deraf, hvor saltet indeholder en alkalimetalion, en alkalinmetalion, en ammo-
nium- eller en alkylsubstitueret ammoniumion; og hvor

hvor X, n, Y, Z1, Z2, Z3, Za, R1, Rz 0g PBG er som angivet i krav 8; eller

0
/“\6 X 0
M Oan/ %N\N . /PBG
Ry H { Y/R1
/s

A \=‘=/\z2
Z3

b) formel [Xb:

Z4

Formel IXb

eller et farmaceutisk acceptabelt salt, hydrat eller solvat deraf;

hvor:

M er en pyrimidin eller purin gruppe, som indeholder i det mindste en primeer eller
sekundaer aminogruppe; X1 og Xz er uafhaengigt valgt fra gruppen bestdende af -H,
-OH, C4-Cs alkyl, halogen og -Ns;

X3 0g X4 er hver isaer uafhaengigt, som valens tillader, fraveerende eller valgt fra
gruppen bestdende af -H, -OH, C+-Cs alkyl, halogen og -N3;

R; er valgt fra gruppen bestaende af -H, -OH, -OP(O)(OH).,

11
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-OP(O)(OH)OP(O)(OH)2,-OP(O)(OH)OP(O)(OH)OP(O)(OH)2, -OP(O)(OH)(NH>), en
aminosyre eller en acylgruppe, og et farmaceutisk acceptabelt salt deraf, hvor saltet
indeholder en alkalimetalion, en alkalinmetalion, en ammonium- eller alkylsubsti-
tueret ammoniumion; og

5 hvor X, n, Y, Z1, Z2, Zs, Za, R4, R2 og PBG er som angivet i krav 8.
10. Forbindelse ifglge krav 9, hvilken forbindelse har strukturen ifslge:

a) formel Xa:
10

Formel Xa

eller et farmaceutisk acceptabelt salt, hydrat eller solvat deraf;
hvor R' er -R; eller -CH2R3; og X1, Xz, X3, Xa, Rs, X, n, Y, Z1, Z2, Z3, Z4, R1 0g Rz er

15 som angivet i krav 9; eller

b) formel Xb:

12
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0
HN g .
2 ) \(>Y
27 \=’=/\Zz

Formel Xb

eller et farmaceutisk acceptabelt salt, hydrat eller solvat deraf; og
hvor X1, Xz, Xs, X4, Rs, X, n, Y, Z4, Z2, Zs, Z4, R1 0g R2> er som angivet i krav 9.

11. Forbindelse ifglge ethvert af kravene 1-10, hvor:

a) Agent er valgt fra gruppen bestaende af N-nitrosoureaer; doxorubicin, 2-
pyrrolpyrrolinoanthracyclin, morpholinoanthracyclin, diacetatoxyalkylanthracyclin,
daunorubicin, epirubicin, idarubicin, nemorubicin, PNU-159682, mitoxantron;
ametantron; chlorambucil, bendamustin, melphalan, oxazaphosphoriner; 5-
fluoruracil, 5'-deoxy-5-fluorcytidin, 2'-deoxy-5-fluoridin, cytarabin, cladribin,
fludarabin, pentostatin, gemcitabin, 4-amino-1-(((2S,3R,4S,5R)-3,4-dihydroxy-5-
methyltetrahydrofuran-2-yl)methyl)-5-fluoropyrimidin-2(1H)-on, thioguanin;
methotrexat, raltitrexed, pemetrexed, plevitrexed; paclitaxel, docetaxel, topotecan,
irinotecan, SN-38, 10-hydroxycamptothecin, GG211, lurtotecan, 9-amino-
camptothecin, camptothecin, 7-formylcamptothecin, 7-acetylcamptothecin, 9-
formylcamptothecin, 9-acetylcamptothecin, 9-formyl-10-hydroxycamptothecin, 10-
formylcamptothecin, 10-acetylcamptothecin, 7-butyl-10-aminocamptothecin, 7-
butyl-9-amino-10,11,-methylendioxocamptothecin; vinblastin, vincristin, vindesin,
vinorelbin; calicheamiciner; maytansin, maytansinol; auristatin (inkluderet men
ikke begreenset til auristatin D, auristatin E, auristatin F, monomethyl auristatin D,
monomethyl auristatin E, monomethyl auristatin F, monomethyl auristatin F

methylester, auristatin PYE, auristatin PHE, det relaterede naturprodukt dolastatin

13



10

15

20

25

30

35

DK/EP 3310800 T3

10, og derivater deraf); amatoxiner (inkluderet med ikke begraenset til a-amanitin,
B-amanitin, y-amanitin, e-amanitin, amanin, amaninamide, amanullin, og
amanullinsyre og derivater deraf); duocarmycin A, duocarmycin B1, duocarmycin
B2, duocarmycin C, duocarmycin SA, CC1065, adozelesin, bizelesin, carzelesin;
eribulin; trabectedin; pyrrolobenzodiazepin, anthramycin, tomaymycin,
sibiromycin, DC-81, DSB-120; epothiloner; bleomycin; dactinomycin; plicamycin,
miromycin C og cis-konfigureret platin(ll)komplekser; eller et derivat af enhver af
de foregaende; eller

b) Agent er valgt fra gruppen bestaende af N-nitrosoureaer; doxorubicin, 2-
pyrrolpyrrolinoanthracyclin, morpholinoanthracyclin, diacetatoxyalkylanthracyclin,
daunorubicin, epirubicin, idarubicin, nemorubicin, PNU-159682, mitoxantron;
ametantron; chlorambucil, bendamustin, melphalan, oxazaphosphoriner; 5-
fluoruracil, 2'-deoxy-5-fluoridin, cytarabin, cladribin, fludarabin, pentostatin,
gemcitabin, 4-amino-1-(((2S,3R,4S,5R)-3,4-dihydroxy-5-methyltetrahydrofuran-2-
yhymethyl)-5-fluorpyrimidin-2(1H)-on, thioguanin; methotrexat, raltitrexed,
pemetrexed, plevitrexed; paclitaxel, docetaxel; topotecan, irinotecan, SN-38, 10-
hydroxycamptothecin, GG211, lurtotecan, 9-aminocamptothecin, camptothecin, 7-
formylcamptothecin, 9-formylcamptothecin, 9-formyl-10-hydroxycamptothecin, 7-
butyl-10-aminocamptothecin, 7-butyl-9-amino-10,11,-methylendioxocamptothecin;
vinblastin, vincristin, vindesin, vinorelbin; calicheamiciner; maytansinoider;
auristatiner; epothiloner; bleomycin, dactinomycin, plicamycin, miromycin C og cis-

konfigureret platin(ll)komplekser; eller et derivat af enhver af de foregaende.

12. Forbindelse ifglge ethvert af kravene 1-11, hvor:

a) Z1, Z2, Zs 0g Z4 er hver iseer uafheengigt valgt fra gruppen bestaende af -H,
halogen, -C(O)OH, -C(O)O-C+-Cs alkyl, -NO2, halogenalkyl, -S(O),-C+-Cs alkyl og
-CN, hvor i det mindste én af Z1, Z», Z; og Z4 ikke er -H;

b) Z1, Z», Zs og Z4 er hver iseer uafheengigt valgt fra gruppen bestaende af -H, -Cl,
-Br, -1, -F, -C(O)OH, -NO,, -CF; og -CN;

) Z1, Z2, Zs 0g Zs er hver iseer uafhaengigt valgt fra gruppen bestaende af -H, -Cl,
-F, -NO2, og -CF3;

d) Z1, Z», Zs og Z4 er hver iseer uafheengigt valgt fra gruppen bestaende af
-OP(O)(OH)z, -P(O)(OH)OP(O)(CH)2, -OP(O)(OH)OP(O)(OH)OP(O)(OH)2,
-OP(O)(OH)(NH>), -P(O)(OH)2, -SO:H, og et farmaceutisk acceptabelt salt deraf;
e) Z1 er valgt fra gruppen bestaende af halogen, -C(O)OH, -C(0)O-C+-Cs alkyl,

14
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Z», Z3 0g Z4 er hver isaer uafthasngigt valgt fra -H, halogen, -C(O)OH, -C(O)O-C;-
Cs alkyl, -NO-, halogenalkyl, -S(O).-C1-Cs alkyl, eller -CN;
f) Z1 er valgt fra gruppen bestaende af -Cl, -Br, -1, -F, -C(O)OH, -NO, -CF; og

5 -CN; og Z, Zs og Z4 er hver iszer uafhaengigt valgt fra gruppen bestaende af -H,

-Cl, -Br, -I, -F, -C(O)OH, -NOg, -CF3; og -CN; eller

g) Z: er valgt fra gruppen bestaende af -Cl, -F, og -NO;; og

Z», Z3 0og Z4 er hver iseer uafhaengigt valgt fra gruppen bestaende af -H, -Cl, -F,

-NO; og -CFs.
10
13. Forbindelse ifglge ethvert af kravene 1-12, hvor
r}*"rlw R/PE!G
e 1
oy
2\
Zs
15 er
a) valgt fra gruppen bestaende af:
R cl
—§-©§-Y—R1—PBG —§—©§—Y—R1—PBG
20
cl F E F
_§©§-Y—R1—PBG , —§©§'Y_R1_PBG ,
03N
—E@é—Y—RrPBG
OZN—Qg-Y—RrPBG F@—%—Y—RFPBG
/ P,
25 : / ,

15
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cl
@ Y—R-PBG @'Y—R1—PBG,
cl
@Y R—PBG QY—RFPBG
O;N F
<;>+Y—R1—PBG QY—R1—PBG
5 °g eller
b) valgt fra gruppen bestéende af
cl
+®+ —RrPBG -@Y—RWPBG
10
R F
@Y_R1_PBG @Y—RFPBG ,
0N
ﬁ—@—}‘{—m—me
QY R—PBG F@‘}Y—Rq—PBG
15
14. Forbindelse ifslge ethvert af kravene 1-13, hvor Y er:
a) -C(O)-NH-;
20 b) -C(O)-O-; eller

c) fraveerende.
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15. Forbindelse ifglge ethvert af kravene 1-14, hvor Ry er:

a) valgt fra gruppen bestaende af eventuelt substitueret C+-C1s alkyl, hvor
eventuelt op til seks carbonatomer i den naevnte C+-C1s alkyl er hver isaer
uafheengigt erstattet med -OCH.CHo-; eventuelt substitueret C+-C4s alkyl-NH-
C(0)-Rs-, hvor eventuelt op til seks carbonatomer i den naevnte C1-C+s alkyl er
hver iseer uafheengigt erstattet med -OCH>CH>-; og eventuelt substitueret C1-Cys
alkyl-C(O)-NH-Rs-, hvor eventuelt op til seks carbonatomer i den neevnte C4-Cis
alkyl er hver isaer uafheengigt erstattet med -OCH,CHa-;

b)

Van VAR
_24@_<O eller _g@;h‘}\_/ ;
c) fraveerende;

d) en naturligt eller ikke-naturligt forekommende aminosyre; eller

e)
i
ww -
R
hvor:

er fravaerende eller valgt fra gruppen bestaende af:
O

0 N o
.-r"JJ\/\HJ" ‘ PHJJ\/N’/\\) I N og "“—T(‘(\o/\n% \/\ﬁﬂ' |
0

® o}

R er:~OPQO3;M;, hvor My = Mg?*, 2 Na*, 2K*, 2H* og/eller 2NH4* eller «SO;M,
hvor M, = Na+, K+, H+ og/eller NH4".

17
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16. Forbindelse ifglge ethvert af kravene 1-15, hvor den naevnte PBG er en protein-
bindende gruppe valgt fra gruppen bestaende af en eventuelt substitueret maleimid-
gruppe, en eventuelt substitueret halogenacetamidgruppe, en eventuelt substitueret
halogenacetatgruppe, en eventuelt substitueret pyridylthiogruppe, en eventuelt sub-
stitueret isothiocyanatgruppe, en eventuelt substitueret vinylcarbonylgruppe, en even-
tuelt substitueret aziridingruppe, en eventuelt substitueret disulfidgruppe, en eventuelt

substitueret acetylengruppe, og en eventuelt substitueret N-hydroxysuccinimidester-

gruppe.

17. Konjugat omfattende forbindelsen ifalge krav 16 og et antistoffragment deraf, hvor

den naevnte PBG er associateret med antistoffet eller fragmentet deraf.

18. Konjugat omfattende forbindelsen ifalge krav 16 og et antistof eller et fragment

deraf, hvor den neevnte PBG er kovalent bundet til antistoffet eller fragmentet deraf.

19. Konjugat omfattende forbindelsen ifslge krav 16 og albumin, hvor den neevnte
PBG er knyttet til albuminet.

20. Konjugat omfattende forbindelsen ifglge krav 16 og endogent eller exogent
albumin, hvor den neevnte PBG er kovalent bundet til det endogene eller exogene

albumin.

21. Konjugat ifglge krav 20, hvor den naevnte PBG er kovalent bundet til cystein-34 af

endogent eller exogent albumin.

22. Forbindelse ifalge ethvert af kravene 1-16, hvor PBG er en eventuelt substitueret

maleimidgruppe.

23. Forbindelse ifslge krav 1-16, hvor PBG er

.

18
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24. Forbindelse med strukturen ifglge formel I:

(0]
HN /PBG
o=/
\
24/\:‘=/\>22
Z3

Formel |

eller et farmaceutisk acceptabelt salt, hydrat, solvat eller en isomer deraf;

hvor:

Agent er valgt fra gruppen bestaende af et cytostatisk agens, et cytotoksisk
agens, et cytokin, et immunoundertrykkende agens, et antirheumatikum, et anti-
phlogistikum, et antibiotikum, et analgesikum, et virostatisk agens, et anti-inflam-
matorisk agens, et antimicotisk agens, en transkriptionsfaktorinhibitor, en celle-
cyclusmodulator, en MDR modulator, en proteasom- eller proteaseinhibitor, en
apoptosis modulator, en enzyminhibitor, et signaltransduktionsinhibitor, en angio-
geneseinhibitor, et hormon eller hormonderivat, et antistof eller et fragment deraf,
et terapeutisk eller diagnostisk aktivt peptid, en radioaktiv substans, en lysemit-
terende substans, en lysabsorberende substans, og et derivat af enhver af de
foregaende;

Spacer er fravaerende eller er valgt fra gruppen bestdende af

0g
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nerOeller1;

X er valgt fra gruppen bestaende af eventuelt substitueret C+-C+s alkylen, hvor
eventuelt op til seks carbonatomer i den nasvnte C1-C1s alkylen hver isaer uaf-
haengigt er erstattet med -OCH.CH>-; eventuelt substitueret C4-C1s alkylen-NH-
C(0)-Rs-, hvor eventuelt op til seks carbonatomer i den naevnte C1-C+s alkylen
hver iseer uafhaengigt er erstattet med -OCH.CH>-;

eventuelt substitueret C4-C1s alkylen-C(O)-NH-Rs-, hvor eventuelt op til seks car-
bonatomer i den naevnte C-C+s alkylen hver iseer uafhaengigt er erstattet med
-OCH2CHa-; eventuelt substitueret aryl; eventuelt substitueret heteroaryl og
eventuelt substitueret cycloalkyl;

Rs er valgt fra gruppen bestaende af en eventuelt substitueret aryl, eventuelt
substitueret heteroaryl og eventuelt substitueret cycloalkyl;

R: er valgt fra gruppen bestaende af -H, eventuelt substitueret C+-C12 alkyl,
eventuelt substitueret aryl og eventuelt substitueret heteroaryl;

hvor

J‘}‘MZ1 R/
/ _>\>,Y/
z,,/\: j\zz
Z;
er valgt fra gruppen bestaende af:
o o) o 0
H
N
O,N N)K/\N \[(\/\/\N
H H o /
M1O3PO 0

f 0 o 0
O,N N)K/\N NWN
H H 0 /
M203S O

M. = Na*, K*, H* og/eller NH4*,

20
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N02 M103P0

O

M: = Mg?*,2 Na*, 2K*, 2H* 2NH4*, Na*, K*, NH4* og/eller H*

M,03S
4 ] oﬁj" 0 0

5 :©\NJKLN> HJK/\/\/Q?
2N H 3

M, = Na*, K*, H* og/eller NH4*,

10 M,03PO o

OPO3M,
15
M: = Mg?*,2 Na*, 2K*, 2H* 2NH4*, Na*, K*, NH4* og/eller H*

21



M = Mg®,2 Na*, 2K*, 2H*, 2NH.*, Na*, K*, NH4* og/eller H*

0

9 \
§/0P03M1 0
ostf : N0
H

5 M = Mg®,2 Na*, 2K*, 2H*, 2NH.*, Na*, K*, NH4* og/eller H*

o)

O \
HN)W\/N
o}
O,N N o
2 H

M: = Mg?*,2 Na*, 2K*, 2H* 2NH4*, Na*, K*, NH4* og/eller H*

10
NO,
0
1SN S
J\/\/\/N
NH HN
0
0
SO3M;
Mz = Na*, K*, H* og/eller NH4", og
NO,
t "NH H o
Oﬁ/ W\/\D
o]
15 M203S o

M2 = Na*, K*, H* og/eller NH4".

25. Forbindelse ifslge ethvert af kravene 1-24, hvor Spacer er:

22
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a)

nerOeller1;

X er valgt fra gruppen bestaende af eventuelt substitueret C+-C1s alkyl, hvor even-
tuelt op til seks carbonatomer i den neevnte C-C+s alkyl hver isaer uafheengigt er
erstattet med -OCH-CH2-; eventuelt substitueret aryl, eventuelt substitueret
heteroaryl, og eventuelt substitueret cycloalkyl, og

R2 er som angivet i krav 1,

b)

W, W2

Wi W,

hvor R er valgt fra gruppen bestaende af -H, eventuelt substitueret C+-C+. alkyl,
eventuelt substitueret aryl og eventuelt substitueret heteroaryl; og Wi, W, W5 og
W, er hver iseer uafhaengigt valgt fra gruppen bestadende af -H, halogen, -C(O)OH,
-C(0)0-C+-Cs alkyl, -NO5, halogenalkyl, -S(0).-C+-Cs alkyl og -CN;

c)

Wi W

Ws W,

hvor R; er valgt fra gruppen bestaende af -H, eventuelt substitueret C4-C+. alkyl,
eventuelt substitueret aryl eller eventuelt substitueret heteroaryl;, og W+, W2, W: og

W, er hver iseer uafhaengigt valgt blandt en phenoxygruppe, en primaer, sekundaer

23
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eller tertizer amingruppe, en ethergruppe, en phenolgruppe, en amidgruppe, en

estergruppe, en alkylgruppe, en substitueret alkylgruppe, en phenylgruppe og en

vinylgruppe;

d)

Wi W2

Wy A

hvor R er valgt fra gruppen bestaende af -H, eventuelt substitueret C+-C+. alkyl,
eventuelt substitueret aryl eller eventuelt substitueret heteroaryl;, og W+, W2, W: og
W, er hver isaer uathaengigt valgt blandt -OP(O)(OH)2,-P(O)(OH)OP(O)(OH).,
-OP(O)(OH)OP(O)(OH)OP(O)(OH)2, -OP(O)(OH)(NH>), -P(O)(OH)2, -SOsH og et

farmaceutisk acceptabelt salt deraf.

e)

Wi Wa

Wsy W,

hvor R; er valgt fra gruppen bestaende af -H, eventuelt substitueret C4-C+. alkyl,
eventuelt substitueret aryl og eventuelt substitueret heteroaryl;

W; er valgt fra gruppen bestéende af halogen, -C(O)OH, -C(O)O-C+-Cs alkyl,
-NO2, halogenalkyl, -S(0)2-C1-Cs alkyl og -CN; og

Wa, W3 og W, er hver iseer uafheengigt valgt fra gruppen bestaende af -H,
halogen, -C(O)OH, -C(O)O-C+-Cs alkyl, -NO>, halogenalkyl, -S(O).-C+-Cs alkyl og -
CN;
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) R,
mz C ﬂ“”\\

hvor R; er valgt fra gruppen bestaende af -H, eventuelt substitueret C4-C+. alkyl,

eventuelt substitueret aryl og eventuelt substitueret heteroaryl;

9)

h)

“LLL)L(%L;Q’

hvormer 1, 2, 3, 4, 5 eller 6 og R> er som angivet i krav 1; eller

%M

26. Forbindelse ifglge krav 25, hvor:

a) W1, W, W5 og Wi er hver isaer uafhaengigt valgt fra gruppen bestaende af -H,
-Cl, -Br, I, -F, -C(O)OH, -NO-, -CF; og -CN;

b) W1, W2, Ws og W4 er hver isaer uafhaengigt valgt fra gruppen bestaende af -H,
-Cl, -F, -NO2, og -CFs3;

c) W, er valgt fra gruppen bestaende af -Cl, -Br, -I, -F, -C(O)OH, -NO, -CF3 og
-CN; og W>, W5 og W, er hver iseer uafhaengigt valgt fra gruppen bestaende af -H,
-Cl, -Br, -I, -F, -C(O)OH, -NOg, -CF3; og -CN; eller

25
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d) W er valgt fra gruppen bestaende af -Cl, -F og -NO2; og W, W5 og W, er hver
iseer uafheengigt valgt fra gruppen bestaende af -H, -Cl, -F, -NO; og -CF.

27. Forbindelse ifglge ethvert af kravene 6-26, hvor X4, X2, X5 og X4 hver iseer
uafheengigt er valgt fra gruppen bestaende af -H, -OH, -CHj, -F, -Cl, -Br, -1 og -Ns.

28. Forbindelse valgt fra gruppen bestaende af:

0
HN 0 NO, o
F S N. 0O
| ) ] ﬁ rr“”\/\/\/N )
o v (SG
H 0
(0]

OH OH
O O NOZ
N. 0 °
" 7R pﬂ‘”\/\/\/N )
| /g H 0]
N® "0
o)
OH OH

Q
P )
o \N‘N o]
HN 0 NO;
F
S

o
0

OH OH

26
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o)
HNJ\O 0 NO, o
F | B /N‘H)K@ ,-PO”\/\/\/N p
N RED
H o}

o]
OH OH
og
o]
H Q \
Sy Oy st
HN” 0 SN o
F |\N 0O NO,
N’go
o]
OH OH
5 eller et farmaceutisk acceptabelt salt, hydrat eller solvat deraf,

hvor:

10

er fravaerende eller valgt fra gruppen bestaende af:

o)
H

og 0
15
R ermOPOsM1, hvor My = Mg?*,2 Na*, 2K*, 2H*, 2NH4*, Na*, K*, NH4* og/eller H*
eller ~~SO;M>, hvor Mz = Na*, K*, H* og/eller NH4".

29. Forbindelse valgt fra gruppen bestaende af:

27
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0
HN
SN 0
0 | /& |
Il N
HO—P—OH N™ O N
| H
o o
o O,N NH \
H H
OH F 0
o
HNJK/\(
N
SN “NH
NP
HO—P—OH N "0 O
© o O,N NH
0
Hon M
0
4
N F
o 0
NH
O OH N~
OH
OMe O OH 0, O
OH OH
[Nj [Nj
o” "oMe . 0~ “OMe
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OH OH
[Nj [Nj
0~ “OMe . 0~ “OMe
0 o
F F
/4 /4
N Cl N F

o] o o 0

OH OH

0" “ome | 0~ “"OMe
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OMe O OH O, O
od
[Nj

0" “OMe
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(j
ZT

1;
ZT

32



DK/EP 3310800 T3

og et farmaceutisk acceptabelt salt, hydrat eller solvat deraf.

30. Forbindelse valgt fra gruppen bestaende af:
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0o H
HOW"
(o]
HaN
og
Q H
NN ~ N~y
SOONT T T
\i\yl o J \T//]\ /H N k\\
o6 Ll 8
~
o I
QH NH
JF
HoW'
Q
HaN
5 og et farmaceutisk acceptabelt salt, hydrat eller solvat deraf.

31. Forbindelse valgt fra gruppen bestaende af:

O;N N 7
AL
; " ° i
Ho9 Y y 9o
o A_l o_o o._ O

10
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3\@\ »\/\/\/
og
H
o H\)‘i [ H
o ’\“ N - 'T‘ N NI\©
N\/\/\)J\N NO,
fo! H
og et farmaceutisk acceptabelt salt, hydrat eller solvat deraf.

32. Farmaceutisk sammensaetning omfattende en forbindelse ifglge ethvert af kravene

1-31 og et farmaceutisk acceptabelt baerestof.

33. Forbindelse ifglge ethvert af kravene 1-31 til anvendelse ved behandling af en
sygdom eller tilstand valgt fra gruppen bestdende af en cancer, en viruslidelse, en
autoimmun lidelse, en akut eller kronisk inflammatorisk lidelse og en lidelse forarsaget

af bakterier, svampe eller andre mikroorganismer.
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