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FUSED HETEROCYCLIC BENZODIAZEPINE
DERIVATIVES AND USES THEREQOF

RELATED APPLICATIONS
This application claims the benefit of U.S. Provisional Application No. 62/753,605, filed

5 October 31, 2018, the contents of which are fully incorporated by reference herein.

BACKGROUND

Antibody-drug conjugates (ADCs) are emerging as a powerful class of anti-tumor agents
with efficacy across a range of cancers. ADCs commonly include three distinct features: a cell-
binding agent or targeting moiety; a linker; and a cytotoxic agent. The linker component of an

10  ADC is an important feature in developing targeted anti-cancer agents that possess a desirable
target-specificity, 7.e., high activity in tumor cells, but with low activity in healthy cells. The use
of targeting moieties in combination with cytotoxic agents that, if untargeted, could harm healthy
tissue also changes the calculus of desirable features for such cytotoxic agents. Therefore, there

is a need for improved linkers and cytotoxic agents useful for preparing ADCs.

15 SUMMARY OF THE INVENTION

In certain aspects, provided herein are compounds having the structure of Formula (IV):

or a pharmaceutically acceptable salt thereof,
20  wherein:
Ring A is a heterocyclic, aryl, or heteroaryl ring;
R! is alkyl, preferably lower alkyl;
W% 1s H or benzyl; and

n® is an integer having a value of 1 or 2.

25 In certain aspects, provided herein are compounds having the structure of Formula (I):
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or a pharmaceutically acceptable salt thereof,
wherein:
5 Ring A is a heterocyclic, aryl, or heteroaryl ring;
Ring B is a heterocyclic ring, preferably a five- or six-membered ring, optionally fused to or
substituted with one or more aryl or heteroaryl rings;
R! and R? are each independently alkyl, preferably lower alkyl;
Z! is methylene or a linking group, which may be further conjugated to a cleavable linker and a
10  targeting agent;
n® 1s an integer having a value of 1 or 2; and
n! and n? are each, independently 1, 2, 3, 4, or 5.
In certain aspects, provided herein are conjugates comprising a compound of Formula (I),
wherein the linking group is a cleavable linker that cleavably links the compound to a targeting

15  agent. In preferred embodiments, the targeting agent is a cell-binding agent.

In certain embodiments, provided herein are compounds having the structure of Formula

(II), (ITa), or (IIb):
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or a pharmaceutically acceptable salt thereof,
wherein:
Ring A is an heterocyclic, aryl, or heteroaryl ring;
Ring B is a heterocyclic ring, preferably a five- or six-membered ring, optionally fused to or
10 substituted with one or more aryl or heteroaryl rings;
R! and R? are each independently alkyl, preferably lower alkyl;
Z! is methylene or a linking group, which may be further conjugated to targeting agent;
n? is an integer having a value of 1 or 2;
n! and n? are each, independently 1, 2, 3, 4, or 5;
15  Z*is absent or a linking group;
L' is a linking group attached to the SO2 via a heteroatom selected from O, S, and N, preferably
O or N, and is selected such that cleavage of the bond between L! and SO2 promotes
cleavage of the bond between L! and Z' to release the active agent;
X!is -O-, -CR%-, or -NR’-, preferably -O-;
20  Ar represents a ring, such as aryl, heteroaryl, cycloalkyl, or heterocycloalkyl, preferably aryl or
heteroary],
Y! is -(CRP2)yN(R?)-, -(CR®2)yO-, or -(CR®)yS-, positioned such that the N, O, or S atom is

attached to TG if y is 1; wherein X' and Y! are positioned on adjacent atoms of Ar;
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TG 1s a triggering group that, when activated, generates an N, O, or S atom capable of reacting
with the SOz to displace Z and form a 5—6-membered ring including X-SO2 and the
intervening atoms of Ar;

w and x are each independently an integer having a value of O or 1;

each R* and R° is independently hydrogen or lower alkyl; and

each RV is independently hydrogen or lower alkyl; or

two R®, together with the carbon atom to which they are attached, form a 3-5-membered ring,
preferably a 3—4-membered ring.

In some embodiments, the present disclosure relates to the compound having the

structure of Formula (IV):

or a pharmaceutically acceptable salt thereof,
wherein:

Ring A is a heterocyclic, aryl, or heteroaryl ring;
R! is alkyl;

W?i1s H or benzyl; and

n*is1 or 2.

Further provided herein are conjugates having the structure of Formula (III):
(D-L)a-LG-(CB)cb
(IIT)
or a pharmaceutically acceptable salt thereof,
wherein:
LG is a linking group;
CB is a cell-binding agent;
cb and dl are each independently integers having a value of 1 to about 20, preferably from 1 to
about 10; and

each D-L independently is a group having the structure of a compound of Formula (I) or (II).
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The present disclosure also relates to compositions (e.g., pharmaceutical compositions)
comprising a compound of Formula (I), (IT), (ITa), or (IIb) or a conjugate of Formula (II), and a
carrier (e.g., a pharmaceutically acceptable carrier).

In certain aspects, the present disclosure provides methods of delivering an active agent
to a cell comprising administering a conjugate of Formula (IIT) or a pharmaceutical composition
thereof, wherein the targeting moiety is selected to bind to a molecule associated with a target
cell. In certain aspects, the invention provides conjugates of Formula (IIT) and pharmaceutical
compositions thereof, for use in a method for delivering an active agent to a cell, wherein the
targeting moiety is selected to bind to a molecule associated with a target cell. In particular, the
present compounds, conjugates, and compositions may be useful for inhibiting abnormal cell
growth or treating a proliferative disorder in a mammal (e.g., a human), such as where the target
cell 1s a cancer cell and the targeting moiety is selected to bind to a molecule associated with the
cancer cell (and not associated with healthy cells, or at least preferentially associated with tumor
cells rather than healthy cells).

In some embodiments, the present disclosure relates to a method of treating or preventing
a disease or disorder, comprising administering a compound of Formula (I) or Formula (II), or a
conjugate of Formula (III), or a pharmaceutical composition comprising a compound of
Formula(I) or Formula (I) or a conjugate of Formula (III) to a subject in need thereof.

The conjugates of Formula (IIT) and pharmaceutical compositions thereof may be useful
for treating conditions such as cancer, rheumatoid arthritis, multiple sclerosis, graft versus host
disease (GVHD), transplant rejection, lupus, myositis, infection, immune deficiency such as

AIDS, and inflammatory diseases in a mammal (e.g., human).

BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1 shows the in vitro cytotoxic activity of compounds D-101, D-102, D-103, D-105, and D-
110 against NCI-N87.
FIG. 2 shows the in vitro cytotoxic activity of compounds D-104, D-106, D-107, D-108, and D-
109 against NCI-N87.
FIG. 3 shows the in vitro cytotoxic activity of compounds D-111, D-112, D-113, and D-114
against NCI-N87.
FIG. 4 shows the in vitro cytotoxic activity of conjugate T-1-AB against NCI-N87.
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FIG. 5 shows the in vitro cytotoxic activity of conjugate T-2-AB against NCI-N87.
FIG. 6 shows the in vitro cytotoxic activity of conjugate T-3-AB against NCI-N87.
FIG. 7 shows the in vitro cytotoxic activity of conjugate T-4-AB against NCI-N87.

DETAILED DESCRIPTION OF THE INVENTION

The present disclosure relates to benzodiazepine (BD) derivatives, such as
pyrrolobenzodiazepines (PBDs), indolinobenzodiazepines (IBDs),
tetrahydroisoquinolinobenzodiazepines (TBDs), and dimers thereof, their compounds and
conjugates comprising a cleavable linker; and uses thereof. Representative compounds and
conjugates disclosed herein comprise an active agent (e.g., a compound of Formula (I)) having a
desired function or activity, a functional group that undergoes a chemical reaction (e.g., a
physicochemical reaction and/or a biological reaction) under predetermined conditions to release
a nucleophilic heteroatom, and an SOz functional group positioned proximal to the nucleophilic
heteroatom so that it can react with the nucleophilic heteroatom in an intramolecular cyclization
reaction to release the active agent. In some embodiments, the compounds and conjugates
disclosed herein further comprise a targeting moiety (e.g., oligopeptide, polypeptide, antibody,
etc.) having binding specificity for a desired target receptor or other molecule associated with a

target cell.

Definitions

Unless otherwise defined herein, scientific and technical terms used in this application
shall have the meanings that are commonly understood by those of ordinary skill in the art.
Generally, nomenclature used in connection with, and techniques of, chemistry, cell and tissue
culture, molecular biology, cell and cancer biology, neurobiology, neurochemistry, virology,
immunology, microbiology, pharmacology, genetics and protein and nucleic acid chemistry,
described herein, are those well known and commonly used in the art.

The methods and techniques of the present disclosure are generally performed, unless
otherwise indicated, according to conventional methods well known in the art and as described in
various general and more specific references that are cited and discussed throughout this
specification. See, e.g., “Principles of Neural Science”, McGraw-Hill Medical, New York, N.Y.
(2000); Motulsky, “Intuitive Biostatistics”, Oxford University Press, Inc. (1995); Lodish et al.,
“Molecular Cell Biology, 4th ed.”, W. H. Freeman & Co., New York (2000); Griffiths et al.,
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“Introduction to Genetic Analysis, 7th ed.”, W. H. Freeman & Co., N.Y. (1999); and Gilbert et
al., “Developmental Biology, 6th ed.”, Sinauer Associates, Inc., Sunderland, MA (2000).

Chemistry terms used herein, unless otherwise defined herein, are used according to
conventional usage in the art, as exemplified by “The McGraw-Hill Dictionary of Chemical
Terms”, Parker S., Ed., McGraw-Hill, San Francisco, C.A. (1985).

All of the above, and any other publications, patents and published patent applications
referred to in this application are specifically incorporated by reference herein. In case of
conflict, the present specification, including its specific definitions, will control.

The term “agent” is used herein to denote a chemical compound (such as an organic or
inorganic compound, a mixture of chemical compounds), a biological macromolecule (such as a
nucleic acid, an antibody, including parts thereof as well as humanized, chimeric and human
antibodies and monoclonal antibodies, a protein or portion thereof, e.g., a peptide, a lipid, a
carbohydrate), or an extract made from biological materials such as bacteria, plants, fungi, or
animal (particularly mammalian) cells or tissues. Agents include, for example, agents whose
structure is known, and those whose structure is not known.

2 <

A “patient,” “subject,” or “individual” are used interchangeably and refer to either a
human or a non-human animal. These terms include mammals, such as humans, primates,
livestock animals (including bovines, porcines, efc.), companion animals (e.g., canines, felines,
etc.) and rodents (e.g., mice and rats).

“Treating” a condition or patient refers to taking steps to obtain beneficial or desired
results, including clinical results. As used herein, and as well understood in the art, “treatment”
is an approach for obtaining beneficial or desired results, including clinical results. Beneficial or
desired clinical results can include, but are not limited to, alleviation or amelioration of one or
more symptoms or conditions, diminishment of extent of disease, stabilized (i.e. not worsening)
state of disease, preventing spread of disease, delay or slowing of disease progression,
amelioration or palliation of the disease state, and remission (whether partial or total), whether
detectable or undetectable. “Treatment” can also mean prolonging survival as compared to
expected survival if not receiving treatment.

The term “preventing” is art-recognized, and when used in relation to a condition, such as
a local recurrence (e.g., pain), a disease such as cancer, a syndrome complex such as heart failure

or any other medical condition, is well understood in the art, and includes administration of a
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composition which reduces the frequency of, or delays the onset of, symptoms of a medical
condition in a subject relative to a subject which does not receive the composition. Thus,
prevention of cancer includes, for example, reducing the number of detectable cancerous growths
in a population of patients receiving a prophylactic treatment relative to an untreated control
population, and/or delaying the appearance of detectable cancerous growths in a treated
population versus an untreated control population, e.g., by a statistically and/or clinically
significant amount.

“Administering” or “administration of” a substance, a compound or an agent to a subject
can be carried out using one of a variety of methods known to those skilled in the art. For
example, a compound or an agent can be administered, intravenously, arterially, intradermally,
intramuscularly, intraperitoneally, subcutaneously, ocularly, sublingually, orally (by ingestion),
intranasally (by inhalation), intraspinally, intracerebrally, and transdermally (by absorption, e.g.,
through a skin duct). A compound or agent can also appropriately be introduced by rechargeable
or biodegradable polymeric devices or other devices, e.g., patches and pumps, or formulations,
which provide for the extended, slow or controlled release of the compound or agent.
Administering can also be performed, for example, once, a plurality of times, and/or over one or
more extended periods.

Appropriate methods of administering a substance, a compound or an agent to a subject
will also depend, for example, on the age and/or the physical condition of the subject and the
chemical and biological properties of the compound or agent (e.g., solubility, digestibility,
bioavailability, stability and toxicity). In some embodiments, a compound or an agent is
administered orally, e.g., to a subject by ingestion. In some embodiments, the orally
administered compound or agent is in an extended release or slow release formulation, or
administered using a device for such slow or extended release.

As used herein, the phrase “conjoint administration” refers to any form of administration
of two or more different therapeutic agents such that the second agent is administered while the
previously administered therapeutic agent is still effective in the body (e.g., the two agents are
simultaneously effective in the patient, which may include synergistic effects of the two agents).
For example, the different therapeutic compounds can be administered either in the same

formulation or in separate formulations, either concomitantly or sequentially. Thus, an
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individual who receives such treatment can benefit from a combined effect of different
therapeutic agents.

A “therapeutically effective amount” or a “therapeutically effective dose” of a drug or
agent 1s an amount of a drug or an agent that, when administered to a subject will have the
intended therapeutic effect. The full therapeutic effect does not necessarily occur by
administration of one dose, and may occur only after administration of a series of doses. Thus, a
therapeutically effective amount may be administered in one or more administrations. The
precise effective amount needed for a subject will depend upon, for example, the subject’s size,
health and age, and the nature and extent of the condition being treated, such as cancer or MDS.
The skilled worker can readily determine the effective amount for a given situation by routine
experimentation.

The term “alkenyl”, as used herein, refers to an aliphatic group containing at least one
double bond and is intended to include both “unsubstituted alkenyls” and “substituted alkenyls”,
the latter of which refers to alkenyl moieties having substituents replacing a hydrogen on one or
more carbons of the alkenyl group. Such substituents may occur on one or more carbons that are
included or not included in one or more double bonds. Moreover, such substituents include all
those contemplated for alkyl groups, as discussed below, except where stability 1s prohibitive.
For example, substitution of alkenyl groups by one or more alkyl, carbocyclyl, aryl, heterocyclyl,
or heteroaryl groups is contemplated.

The term “alkyldenyl”, as used herem, refers to g =C{R¥YRY™), wherein R™ and B*™ are
each independently hydrogen or an alkyvl Exaroples are methyhdenyl (==CHz), ethviideny]
{==HCHa}, t-propylidenyl (=CHCHRCH), 2-propyhdenyl {(=C{CHay), -butyhdenyt
{=CHOHCH2CHs)Y, 2-methyi-T-propyhideny] (== HCH{CH 3, 2-botylidenyl
(== {{TH ) CHOH Y, Tepentyiidenyl (=CHUHRCHUHRCHS), Z-pentyhidenyt
{=C{ CHAYOHCHOHSY, 3e-penty Bidenyl (=C(CHCHa ), 3-methyi-2-pentvhideny]

(=C{CH )CH{CH s 1), 3-methy b L-butviidenyl (=CHCHCH{CHaR), Z-methyi-T-butyhidenyi
{=CHOH{CHOCHCHEY, Thexyhdenyl {(s=CHCHCHRCHCHRCH)Y, Z-hexviidenyt

(e {{TH CHOHCHCHSY, 3-hexyhdenyt (oo{T{THLRCH W OHRCH U H ), 3-methy b2+
pentyhideny! =C{CHOCH{CHCHCHR)Y, 4-methyi-2-pentyvhideny! (=U{CHDCHH(CH ),
Zemethy-3-pentyideny! (=C{CHCHOCH{CH: ), and 3, 3-dimethy-2-butviidenyi

{==C{CHA (U H: . An alkvhidenyl can optionally be substituted with one or more alkyl, alkenyl,
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alkoxy, halo, halealkyi, hvdroxy, hydroxyaikvl, arvl, heteroarvi, heterocyele, cycloalkyl,
alkanovl, alkoxyearbonvl, anuno, iming, alkylamine, acvlanuno, nitro, triffucromethyl,
trittuoromethoxy, carboxy, carboxyalkyl, keto, thioxo, alkyithic, alkyisulfinyl, alkvisulfonvi,
cyano, MNR:Ryand/or COORy, wherein each Rrand Ry are independently H, albyl, alkenyl arvl,
heteroarvi, heterocycle, cycloalkyl or hydroxyi

An “alkyl” group or “alkane” is a straight chained or branched non-aromatic hydrocarbon
which is completely saturated. Typically, a straight chained or branched alkyl group has from 1
to about 20 carbon atoms, preferably from 1 to about 10 unless otherwise defined. Examples of
straight chained and branched alkyl groups include methyl, ethyl, n-propyl, iso-propyl, n-butyl,
sec-butyl, tert-butyl, pentyl, hexyl, pentyl and octyl. A Ci1-Cs straight chained or branched alkyl
group s also referred to as a “lower alkyl” group.

Moreover, the term “alkyl” (or “lower alkyl”) as used throughout the specification,
examples, and claims is intended to include both “unsubstituted alkyls” and “substituted alkyls”,
the latter of which refers to alkyl moieties having substituents replacing a hydrogen on one or
more carbons of the hydrocarbon backbone. Such substituents, if not otherwise specified, can
include, for example, a halogen (e.g., fluoro), a hydroxyl, a carbonyl (such as a carboxyl, an
alkoxycarbonyl, a formyl, or an acyl), a thiocarbonyl (such as a thioester, a thioacetate, or a
thioformate), an alkoxy, a phosphoryl, a phosphate, a phosphonate, a phosphinate, an amino, an
amido, an amidine, an imine, a cyano, a nitro, an azido, a sulfhydryl, an alkylthio, a sulfate, a
sulfonate, a sulfamoyl, a sulfonamido, a sulfonyl, a heterocyclyl, an aralkyl, or an aromatic or
heteroaromatic moiety. In preferred embodiments, the substituents on substituted alkyls are
selected from Ci-6 alkyl, Cs-s cycloalkyl, halogen, carbonyl, cyano, or hydroxyl. In more
preferred embodiments, the substituents on substituted alkyls are selected from fluoro, carbonyl,
cyano, or hydroxyl. It will be understood by those skilled in the art that the moieties substituted
on the hydrocarbon chain can themselves be substituted, if appropriate. For instance, the
substituents of a substituted alkyl may include substituted and unsubstituted forms of amino,
azido, imino, amido, phosphoryl (including phosphonate and phosphinate), sulfonyl (including
sulfate, sulfonamido, sulfamoyl and sulfonate), and silyl groups, as well as ethers, alkylthios,
carbonyls (including ketones, aldehydes, carboxylates, and esters), -CF3, -CN and the like.
Exemplary substituted alkyls are described below. Cycloalkyls can be further substituted with
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alkyls, alkenyls, alkoxys, alkylthios, aminoalkyls, carbonyl-substituted alkyls, -CF3, -CN, and the
like.
The term “Cx-y” when used in conjunction with a chemical moiety, such as, acyl,
acyloxy, alkyl, alkenyl, alkynyl, or alkoxy is meant to include groups that contain from x to y
carbons in the chain. For example, the term “Cxy alkyl” refers to substituted or unsubstituted
saturated hydrocarbon groups, including straight-chain alkyl and branched-chain alkyl groups
that contain from x to y carbons in the chain, including haloalkyl groups. Preferred haloalkyl
groups include trifluoromethyl, difluoromethyl, 2,2 2-trifluoroethyl, and pentafluoroethyl. Co
alkyl indicates a hydrogen where the group is in a terminal position, a bond if internal. The
terms “Ca-y alkenyl” and “Ca-y alkynyl” refer to substituted or unsubstituted unsaturated aliphatic
groups analogous in length and possible substitution to the alkyls described above, but that
contain at least one double or triple bond respectively.
The term “amide”, as used herein, refers to a group
T A
‘—?-,J\N:RA
R
wherein each R* independently represent a hydrogen or hydrocarbyl group, or two R* are taken
together with the N atom to which they are attached complete a heterocycle having from 4 to 8
atoms in the ring structure.

The terms “amine” and “amino” are art-recognized and refer to both unsubstituted and

substituted amines and salts thereof, e.g., a moiety that can be represented by

A RA
R /
g_N\ or g_N+_RA
RA RA

wherein each R* independently represents a hydrogen or a hydrocarbyl group, or two R* are
taken together with the N atom to which they are attached complete a heterocycle having from 4
to 8 atoms in the ring structure.

The term “aryl” as used herein include substituted or unsubstituted single-ring aromatic
groups in which each atom of the ring is carbon. Preferably the ring is a 6- or 10-membered
ring, more preferably a 6-membered ring. The term “aryl” also includes polycyclic ring systems

having two or more cyclic rings in which two or more carbons are common to two adjoining



10

15

20

25

30

WO 2020/089687 PCT/IB2019/001175
12

rings wherein at least one of the rings is aromatic, e.g., the other cyclic rings can be cycloalkyls,
cycloalkenyls, cycloalkynyls, aryls, heteroaryls, and/or heterocyclyls. Aryl groups include
benzene, naphthalene, phenanthrene, phenol, aniline, and the like.

A “cycloalkyl” group is a cyclic hydrocarbon which is completely saturated.
“Cycloalkyl” includes monocyclic and bicyclic rings. Typically, a monocyclic cycloalkyl group
has from 3 to about 10 carbon atoms, more typically 3 to 8 carbon atoms unless otherwise
defined. The second ring of a bicyclic cycloalkyl may be selected from saturated, unsaturated
and aromatic rings. Cycloalkyl includes bicyclic molecules in which one, two or three or more
atoms are shared between the two rings. The term “fused cycloalkyl” refers to a bicyclic
cycloalkyl in which each of the rings shares two adjacent atoms with the other ring. The second
ring of a fused bicyclic cycloalkyl may be selected from saturated, unsaturated and aromatic
rings. A “cycloalkenyl” group is a cyclic hydrocarbon containing one or more double bonds.

The terms “halo” and “halogen” as used herein means halogen and includes chloro,
fluoro, bromo, and iodo.

The terms “heteroaryl” and “hetaryl” include substituted or unsubstituted aromatic single
ring structures, preferably 5- to 7-membered rings, more preferably 5- to 6-membered rings,
whose ring structures include at least one heteroatom, preferably one to four heteroatoms, more
preferably one or two heteroatoms. The terms “heteroaryl” and “hetaryl” also include polycyclic
ring systems having two or more cyclic rings in which two or more carbons are common to two
adjoining rings wherein at least one of the rings is heteroaromatic, e.g., the other cyclic rings can
be cycloalkyls, cycloalkenyls, cycloalkynyls, aryls, heteroaryls, and/or heterocyclyls. Heteroaryl
groups include, for example, pyrrole, furan, thiophene, imidazole, oxazole, thiazole, pyrazole,
pyridine, pyrazine, pyridazine, and pyrimidine, and the like.

The term “heteroatom” as used herein means an atom of any element other than carbon or
hydrogen. Preferred heteroatoms are nitrogen, oxygen, and sulfur.

The terms “heterocyclyl”, “heterocycle”, and “heterocyclic” refer to substituted or
unsubstituted non-aromatic ring structures, preferably 3- to 10-membered rings, more preferably
3- to 7-membered rings, whose ring structures include at least one heteroatom, preferably one to
four heteroatoms, more preferably one or two heteroatoms. The terms “heterocyclyl” and
“heterocyclic” also include polycyclic ring systems having two or more cyclic rings in which two

or more carbons are common to two adjoining rings wherein at least one of the rings is
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heterocyclic, e.g., the other cyclic rings can be cycloalkyls, cycloalkenyls, cycloalkynyls, aryls,
heteroaryls, and/or heterocyclyls. Heterocyclyl groups include, for example, piperidine,
piperazine, pyrrolidine, tetrahydropyran, tetrahydrofuran, morpholine, lactones, lactams, and the
like.

The term “lower” when used in conjunction with a chemical moiety, such as, acyl,
acyloxy, alkyl, alkenyl, alkynyl, or alkoxy is meant to include groups where there are ten or
fewer non-hydrogen atoms in the substituent, preferably six or fewer. A “lower alkyl”, for
example, refers to an alkyl group that contains ten or fewer carbon atoms, preferably six or
fewer. In certain embodiments, acyl, acyloxy, alkyl, alkenyl, alkynyl, or alkoxy substituents
defined herein are respectively lower acyl, lower acyloxy, lower alkyl, lower alkenyl, lower
alkynyl, or lower alkoxy, whether they appear alone or in combination with other substituents,
such as in the recitations hydroxyalkyl and aralkyl (in which case, for example, the atoms within
the aryl group are not counted when counting the carbon atoms in the alkyl substituent).

The term “substituted” refers to moieties having substituents replacing a hydrogen on one
or more carbons of the backbone. It will be understood that “substitution” or “substituted with”
includes the implicit proviso that such substitution is in accordance with permitted valence of the
substituted atom and the substituent, and that the substitution results in a stable compound, e.g.,
which does not spontaneously undergo transformation such as by rearrangement, cyclization,
elimination, efc. As used herein, the term “substituted” is contemplated to include all
permissible substituents of organic compounds. In a broad aspect, the permissible substituents
include acyclic and cyclic, branched and unbranched, carbocyclic and heterocyclic, aromatic and
non-aromatic substituents of organic compounds. The permissible substituents can be one or
more and the same or different for appropriate organic compounds. For purposes of this
invention, the heteroatoms such as nitrogen may have hydrogen substituents and/or any
permissible substituents of organic compounds described herein which satisfy the valences of the
heteroatoms. Substituents can include any substituents described herein, for example, a halogen,
a hydroxyl, a carbonyl (such as a carboxyl, an alkoxycarbonyl, a formyl, or an acyl), a
thiocarbonyl (such as a thioester, a thioacetate, or a thioformate), an alkoxy, a phosphoryl, a
phosphate, a phosphonate, a phosphinate, an amino, an amido, an amidine, an imine, a cyano, a
nitro, an azido, a sulfhydryl, an alkylthio, a sulfate, a sulfonate, a sulfamoyl, a sulfonamido, a

sulfonyl, a heterocyclyl, an aralkyl, or an aromatic or heteroaromatic moiety. In preferred
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embodiments, the substituents on substituted alkyls are selected from Ci alkyl, Cs-¢ cycloalkyl,
halogen, carbonyl, cyano, or hydroxyl. In more preferred embodiments, the substituents on
substituted alkyls are selected from fluoro, carbonyl, cyano, or hydroxyl. It will be understood
by those skilled in the art that substituents can themselves be substituted, if appropriate. Unless
specifically stated as “unsubstituted,” references to chemical moieties herein are understood to
include substituted variants. For example, reference to an “aryl” group or moiety implicitly
includes both substituted and unsubstituted variants.

“Protecting group” refers to a group of atoms that, when attached to a reactive functional
group in a molecule, mask, reduce or prevent the reactivity of the functional group. Typically, a
protecting group may be selectively removed as desired during the course of a synthesis.
Examples of protecting groups can be found in Greene and Wuts, Protective Groups in Organic
Chemistry, 3 Ed., 1999, John Wiley & Sons, NY and Harrison et al., Compendium of Synthetic
Organic Methods, Vols. 1-8, 1971-1996, John Wiley & Sons, NY. Representative nitrogen
protecting groups include, but are not limited to, formyl, acetyl, trifluoroacetyl, benzyl,
benzyloxycarbonyl (“CBZ”), tert-butoxycarbonyl (“Boc”), trimethylsilyl (“TMS”), 2-
trimethylsilyl-ethanesulfonyl (“TES”), trityl and substituted trityl groups, allyloxycarbonyl, 9-
fluorenylmethyloxycarbonyl (“FMOC”), nitro-veratryloxycarbonyl (“NVOC”) and the like.
Representative hydroxyl protecting groups include, but are not limited to, those where the
hydroxyl group is either acylated (esterified) or alkylated such as benzyl and trityl ethers, as well
as alkyl ethers, tetrahydropyranyl ethers, trialkylsilyl ethers (e.g., TMS or TIPS groups), glycol
ethers, such as ethylene glycol and propylene glycol derivatives and allyl ethers.

The term “modulate” as used herein includes the inhibition or suppression of a function
or activity (such as cell proliferation) as well as the enhancement of a function or activity.

The phrase “pharmaceutically acceptable” is art-recognized. In certain embodiments, the
term includes compositions, excipients, adjuvants, polymers and other materials and/or dosage
forms which are, within the scope of sound medical judgment, suitable for use in contact with the
tissues of human beings and animals without excessive toxicity, irritation, allergic response, or
other problem or complication, commensurate with a reasonable benefit/risk ratio.

“Pharmaceutically acceptable salt” or “salt” 1s used herein to refer to an acid addition salt

or a basic addition salt which is suitable for or compatible with the treatment of patients.
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The term “pharmaceutically acceptable acid addition salt” as used herein means any non-
toxic organic or inorganic salt of any base compounds represented by Formula I. Illustrative
inorganic acids which form suitable salts include hydrochloric, hydrobromic, sulfuric and
phosphoric acids, as well as metal salts such as sodium monohydrogen orthophosphate and
potassium hydrogen sulfate. Illustrative organic acids that form suitable salts include mono-, di-,
and tricarboxylic acids such as glycolic, lactic, pyruvic, malonic, succinic, glutaric, fumaric,
malic, tartaric, citric, ascorbic, maleic, benzoic, phenylacetic, cinnamic and salicylic acids, as
well as sulfonic acids such as p-toluene sulfonic and methanesulfonic acids. Either the mono or
di-acid salts can be formed, and such salts may exist in either a hydrated, solvated or
substantially anhydrous form. In general, the acid addition salts of compounds of Formula I are
more soluble in water and various hydrophilic organic solvents, and generally demonstrate
higher melting points in comparison to their free base forms. The selection of the appropriate
salt will be known to one skilled in the art. Other non-pharmaceutically acceptable salts, e.g.,
oxalates, may be used, for example, in the isolation of compounds of Formula I for laboratory
use, or for subsequent conversion to a pharmaceutically acceptable acid addition salt.

The term “pharmaceutically acceptable basic addition salt” as used herein means any
non-toxic organic or inorganic base addition salt of any acid compounds represented by Formula
I or any of their intermediates. Illustrative inorganic bases which form suitable salts include
lithtum, sodium, potassium, calcium, magnesium, or barium hydroxide. Illustrative organic
bases which form suitable salts include aliphatic, alicyclic, or aromatic organic amines such as
methylamine, trimethylamine and picoline or ammonia. The selection of the appropriate salt will
be known to a person skilled in the art.

Many of the compounds useful in the methods and compositions of this disclosure have
at least one stereogenic center in their structure. This stereogenic center may be present in a R or
a S configuration, said R and S notation is used in correspondence with the rules described in
Pure Appl. Chem. (1976), 45, 11-30. The disclosure contemplates all stereoisomeric forms such
as enantiomeric and diastereoisomeric forms of the compounds, salts, prodrugs or mixtures
thereof (including all possible mixtures of stereoisomers). See, e.g., WO 01/062726.

Furthermore, certain compounds which contain alkenyl groups may exist as 7.
(zusammen) or E (entgegen) isomers. In each instance, the disclosure includes both mixtures

and separate individual isomers.
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Some of the compounds may also exist in tautomeric forms. Such forms, although not
explicitly indicated in the formulae described herein, are intended to be included within the
scope of the present disclosure.

“Prodrug” or “pharmaceutically acceptable prodrug” refers to a compound that is
metabolized, for example hydrolyzed or oxidized, in the host after administration to form the
compound of the present disclosure (e.g., compounds of formula I). Typical examples of
prodrugs include compounds that have biologically labile or cleavable (protecting) groups on a
functional moiety of the active compound. Prodrugs include compounds that can be oxidized,
reduced, aminated, deaminated, hydroxylated, dehydroxylated, hydrolyzed, dehydrolyzed,
alkylated, dealkylated, acylated, deacylated, phosphorylated, or dephosphorylated to produce the
active compound. Examples of prodrugs using ester or phosphoramidate as biologically labile or
cleavable (protecting) groups are disclosed in U.S. Patents 6,875,751, 7,585,851, and 7,964,580,
the disclosures of which are incorporated herein by reference. The prodrugs of this disclosure
are metabolized to produce a compound of Formula I. The present disclosure includes within its
scope, prodrugs of the compounds described herein. Conventional procedures for the selection
and preparation of suitable prodrugs are described, for example, in “Design of Prodrugs” Ed. H.
Bundgaard, Elsevier, 1985.

The phrase “pharmaceutically acceptable carrier” as used herein means a
pharmaceutically acceptable material, composition or vehicle, such as a liquid or solid filter,
diluent, excipient, solvent or encapsulating material useful for formulating a drug for medicinal
or therapeutic use.

The terms “abnormal cell growth” and “proliferative disorder” are used interchangeably
in this application. “Abnormal cell growth,” as used herein, unless otherwise indicated, refers to
cell growth that is independent of normal regulatory mechanisms (e.g., loss of contact
inhibition). This includes, for example, the abnormal growth of: (1) tumor cells (tumors) that
proliferate by expressing a mutated tyrosine kinase or over-expression of a receptor tyrosine
kinase; (2) benign and malignant cells of other proliferative diseases in which aberrant tyrosine
kinase activation occurs; (3) any tumors that proliferate by receptor tyrosine kinases; (4) any
tumors that proliferate by aberrant serine/threonine kinase activation; and (5) benign and
malignant cells of other proliferative diseases in which aberrant serine/threonine kinase

activation occurs.
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The terms “cancer” and “cancerous” refer to or describe the physiological condition in
mammals that is typically characterized by unregulated cell growth. A “tumor” comprises one or
more cancerous cells. Examples of cancer include, but are not limited to, carcinoma, lymphoma,
blastoma, sarcoma, and leukemia or lymphoid malignancies. More particular examples of such
cancers include squamous cell cancer (e.g., epithelial squamous cell cancer), lung cancer
including small-cell lung cancer, non-small cell lung cancer (“NSCLC”), adenocarcinoma of the
lung and squamous carcinoma of the lung, cancer of the peritoneum, hepatocellular cancer,
gastric or stomach cancer including gastrointestinal cancer, pancreatic cancer, glioblastoma,
cervical cancer, ovarian cancer, liver cancer, bladder cancer, hepatoma, breast cancer, colon
cancer, rectal cancer, colorectal cancer, endometrial or uterine carcinoma, salivary gland
carcinoma, kidney or renal cancer, prostate cancer, vulval cancer, thyroid cancer, hepatic
carcinoma, anal carcinoma, penile carcinoma, acute leukemia, as well as head/brain and neck

cancer.

Compounds and Conjugates of the Invention

Compounds of Formula (I)

The present disclosure provides compounds having the structure of Formula (I):

Oy LZ'y LO N~ H
M

n n

OR' R20

W)
or a pharmaceutically acceptable salt thereof,
wherein:
Ring A is a heterocyclic, aryl, or heteroaryl ring;
Ring B is a heterocyclic ring, preferably a five- or six-membered ring, optionally fused to or
substituted with one or more aryl or heteroaryl rings;
R! and R? are each independently an alkyl group;
Z! is methylene or a linking group, which may be further conjugated to targeting agent;
n® is an integer having a value of 1 or 2; and

n' and n? are each, independently an integer having a value of 1 to 5.
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In some embodiments, at least one of Ring A or Ring B is a heteroaryl ring.

Al
I .

For example, in some embodiments, Ring A is Azsgs , wherein:
Al, A% and A? are each independently NR?!, CR?, O, N, or S;
R?! is H, alkyl, halogen, cycloalkyl, heterocycloalkyl, aryl, or heteroaryl; and
5 R¥isH, or alkyl, preferably lower alkyl.
In some embodiments, Ring B is a five- or six-membered heterocyclic ring, and is

optionally substituted with one or more R® groups selected from alkyl, alkylidenyl, aryl, or

heteroaryl.
H H
A ) RC A ) RC
\k\/) B 7
~7 /T
In some such embodiments, Ring B is o or o ,
10  wherein:
the dotted lines indicate the optional presence of a double bond; and
RC is H, OH, alkyl, alkylidenyl, halogen, amino, cyano, or aryl.
H
\«Nb_@R13
In some such embodiments, Ring B is o , wherein

R!?is H, OH, SH, alkylthiol, -CH2N(CH3)», alkyl, alkyloxy, alkylidenyl, halogen, amino, cyano,
15 or aryl.
In some embodiments, Ring B is a five- or six-membered heterocyclic ring, and is fused
to a Ring C’ selected from an aryl or heteroaryl rings, preferably a five- or six-membered aryl or

heteroaryl ring. In some such embodiments, Rings B and C together form the following

Yoc-ays= AR‘“

20 Ring C’ is optionally substituted by R!¢;

structures: wherein:
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up to three carbon atoms in Ring C’ may be replaced by nitrogen;

R!¢ is OH, SH, alkylthiol, -CH2N(CH3)2, alkyl, alkyloxy, alkyl, halogen, amino, or cyano;

and
n® is an integer having a value of 1 or 2.
Ra1
\NL\
5 In some embodiments, Ring A and Ring C’ are independently selected from =N ,
Ra1
\N \

In certain preferred embodiments, Ring A is selected from =N . In certain

embodiments, R* is Ci1—Cs-alkyl, preferably methyl.

Bl
EED
T

10 In certain embodiments, Ring C’ 1s BB , wherein:
B!, B2, and B? are each independently NR*', CR®, O, N, or S;
RY! is H, alkyl, halogen, cycloalkyl, heterocycloalkyl, aryl, or heteroaryl; and

%2 is absent, H, or alkyl.

In some such embodiments, Ring C’ is selected from N , R RP!
S
15 = , s , Br ,and X . In certain preferred embodiments, Ring C’ is
Rb1

selected from N . In certain embodiments, R®! is C1—Cs-alkyl, preferably methyl.
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A9
AB §

In some embodiments, Ring A is AT AS , wherein:
A® A7 A% and A’ are each independently CR* or N; and
R® is H, alkyl, halogen, nitro, hydroxy, nitrile, cyano, alkoxy, amino, cycloalkyl,
heterocycloalkyl, aryl, or heteroaryl,
5  provided that no more than two A®, A7, A% and A° are N.

BS
B3 )y—%

In certain embodiments, Ring C is B7B° , wherein:
B¢, B’, B%, and B’, are each independently CR® or N; and
RY* is H, alkyl, halogen, nitro, hydroxy, nitrile, cyano, alkoxy, amino, cycloalkyl,
heterocycloalkyl, aryl, or heteroaryl,
10  provided that no more than two B®, B”, B®, and B’ are N.
In some embodiments, both of Ring A and Ring B are each independently selected from a
ring as defined in the above embodiments.

In particular embodiments, one of Ring A or Ring C is

, and the other of Ring A or Ring C is selected from a heteroaryl ring as defined in any
15  one of the above embodiments.

In certain embodiments, the compound of Formula (I) has a structure of Formula (Ia),

(Ib-1), (Ib-2), (Ib-3), (Ic-1), (Ic-2), or (Ic-3):

(Ta)
S S o