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BACKGROUND OF THE INVENTION
[0001] A great deal of interest has surrounded the use of monoclonal antibodies
(mAbs) in the form of an Antibody Drug Conjugate (ADC) for the targeted delivery of
cytotoxic drugs to cancer cells. The design of ADCs by conjugation of a cytotoxic drug to
an antibody, typically via a linker, involves consideration of a variety of factors. Those
factors include the identity and location of the chemical group for conjugation of the
cytotoxic drug, the mechanism of drug release, the structural element(s) (if any) providing
release of the cytotoxic drug, and structural modification (if any) of the released free drug.
In addition, if the cytotoxic drug is to be released after internalization of an ADC
compound, the structural elements and mechanism of drug release must be consonant with
the intracellular trafficking of the Conjugate compound.
[0002] Ligand-Drug Conjugates (LDCs), which includes ADCs, incorporating a [3-
glucuronide-based linker, which contains a Glucuronide Unit as defined herein, have been
used successfully to achieve targeted delivery of therapeutic agents, such as anti-cancer
drugs (see e.g., International Publication No WO 2007/011968). The glucuronide-based

linker connects a Drug Unit to a Ligand Unit in which its Glucuronide Unit comprises a
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glycosidase recognition site that in some aspects is cleavable by an enzyme having [3-
glucuronidase activity thereby releasing free drug. Glucuronide-based linkers improve the
solubility of LDCs and exhibit sufficient serum stability to provide targeted delivery of a
conjugated drug to a targeted cell.

[0003] Literature-reported syntheses of the B-glucuronide-based linkers (Jeffrey, S,C,
et al., “Development and properties of B-glucuronide linkers for monoclonal antibody drug
conjugates” Bioconj. Chem. 17(3): 831-840) involve generation of a series of
intermediates that incorporate a protected B-glucuronide carbohydrate moiety. Global
deprotection of that carbohydrate moiety by conventional base hydrolysis methods can
generate of up to 20-25% of an impurity that has been identified as a product of -
elimination within the carbohydrate moiety of the Glucuronide Unit. That in turn results in
loss of material during, and the impurities generated from that loss can be difficult to
remove without further reduction in yield. Therefore, there is a need for improved
methods for preparing B-glucuronide-based Drug Linker compounds with higher yields

and reduced amounts of contaminating impurities.
BRIEF SUMMARY OF THE INVENTION

[0004] The invention provides inter alia, improved processes in producing Drug

Linker compounds containing a Glucuronide Unit, as well as intermediates thereof.

DESCRIPTION OF THE INVENTION
General
[0005] The present invention is based, in part, on the surprising discovery that the
method of deprotection of a Glucuronide Unit in the synthesis of certain Drug Linker
compounds can have a profound effect on the purity and yield of the desired product.
Specifically, the present inventors have discovered that using an alkoxymagnesium halide
in a solvent comprising an alcohol for removal of acyl protecting groups in the
carbohydrate moeity of the Glucuronide Unit, instead of conventionally used reagents
such as LiOH, leads to significant reduction of in an undesirable B-eliminated impurity (to
below about 5% from about 20%). In some aspects, the alkoxymagnesium halide reagent
is prepared in situ by contacting a Gringard reagent with the alcohol-containing solvent.
Thus, the present invention provides improved processes for preparing certain Drug
Linkers comprising a Glucuronide Unit.

Definitions
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[0006] As used herein and unless otherwise stated or implied by context, terms that
are used herein have the meanings defined below. Unless otherwise contraindicated or
implied, e.g., by including mutually exclusive elements or options, in those definitions and
throughout this specification, the terms "a" and "an" mean one or more and the term "or"
means and/or where permitted by context. Thus, as used in the specification and the

"o

appended claims, the singular forms "a," "an," and "the" include plural referents unless the
context clearly dictates otherwise.

[0007] At various locations in the present disclosure, e.g., in any disclosed
embodiments or in the claims, reference is made to compounds, compositions, or methods
that “comprise” one or more specified components, elements or steps. Invention
embodiments also specifically include those compounds, compositions, or methods that
are, or that consist of, or that consist essentially of those specified components, elements
or steps. The term “comprised of” is used interchangeably with the term “comprising” and
are stated as equivalent terms. Disclosed compositions, devices, articles of manufacture or
methods that "comprise” a component or step are open and they include or read on those
compositions or methods plus an additional component(s) or step(s). However, those
terms do not encompass unrecited elements that would destroy the functionality of the
disclosed compositions, devices, articles of manufacture or methods for its intended
purpose. Similarly, disclosed compositions, devices, articles of manufacture or methods
that "consist of" a component or step are closed and they would not include or read on
those compositions or methods having appreciable amounts of an additional component(s)
or an additional step(s). Furthermore, the term “consisting essentially of”” admits for the
inclusion of unrecited elements that have no or inconsequential material effect on the
functionality of the disclosed compositions, devices, articles of manufacture or methods
for its intended purpose as further defined herein. The section headings used herein are for
organizational purposes only and are not to be construed as limiting the subject matter
described. Unless otherwise indicated, conventional methods of mass spectroscopy, NMR,
HPLC, protein chemistry, biochemistry, recombinant DNA techniques, and pharmacology
are employed.

[0008] “About” as used herein when used in connection with a numeric value or
range of values provided to describe a particular property of a compound or composition
indicate that the value or range of values may deviate to an extent deemed reasonable to
one of ordinary skill in the art while still describing the particular property. Reasonable

deviations include those that are within th~ ~~~uracy or precision of the instrument(s) used



WO 2018/175994 PCT/US2018/024191

in measuring, determining or deriving the particular property. Specifically, the term
"about" when used in this context, indicate that the numeric value or range of values can
vary by 10%, 9%, 8%, 7%, 6%, 5%, 4%, 3%, 2%, 1%, 0.9%, 0.8%, 0.7%, 0.6%, 0.5%,
0.4%, 0.3%, 0.2%, 0.1%, or 0.01% of the recited value or range of values, typically by
10% to 0.5 %, more typically by 5% to 1%, while still describing the particular property.
[0009] “Essentially retains”, “essentially retaining” and like terms as used herein
refers to a property, characteristic, function or activity of a compound or composition or
moiety thereof that has not detectably changed or is within experimental error of
determination of that same activity, characteristic or property of a compound or
composition or moiety of related structure.

[0010] “Substantially retains”, “substantially retaining” and like terms as used herein
refers to a measured value of a physical property or characteristic of a compound or
composition or moiety thereof that may be statistically different from the determination of
that same physical property of another compound or composition or moiety of related
structure, but which such difference does not translate to a statistically significant or
meaningful difference in biological activity or pharmacological property in a suitable
biological test system for evaluating that activity or property. Thus the phrase
“substantially retains” is made in reference to the effect that a physical property or
characteristic of a compound or composition has on a physiochemical or pharmacological
property or biological activity that is explicitly associated with that physical property or
characteristic.

[0011] “Negligibly” or “negligible” as used herein is an amount of an impurity below
the level of quantification by standard HPLC analysis and if present represents from about
0.5% to about 0.1 w/w% of the composition that it contaminates or is below the limit of
quantification. Depending on context, those terms may alternatively mean that no
statistically significant difference is observed between measured values or outcomes or are
within experimental error of the instrumentation used to obtain those values. Negligible
differences in values of a parameter determined experimentally do not imply that an
impurity characterized by that parameter is present in negligible amount.

[0012] “Predominately containing”, “predominately having” and like terms as used
herein refers to the major component of a mixture. When the mixture is of two
components, then the major component represents more than 50% by weight of the

mixture. With a mixture of three or more components the predominant component is the
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one present in greatest amount in the mixture and may or may not represent a majority of
the mass of the mixture.

[0013] “Electron-withdrawing group” as the term is used herein refers to a functional
group or electronegative atom that draws electron density away from an atom to which it
is bonded either inductively and/or through resonance, whichever is more dominant (i.e., a
functional group or atom may be electron-donating through resonance but may overall be
electron withdrawing inductively), and tends to stabilize anions or electron-rich moieties.
The electron-withdrawing effect is typically transmitted inductively, albeit in attenuated
form, to other atoms attached to the bonded atom that has been made electron-deficient by
the electron-withdrawing group (EWG), thus affecting the reactivity of a more remote
reactive center.

[0014] An electron-withdrawing group (EWG) is typically selected from the group
consisting of -C(=0), -CN, -NO, -CXj, -X, -C(=0)OR’, -C(=O)NHz, -C(=O)N(R’)R®P, -
C(=0)R’, -C(=0)X, -S(=0)2R?, -S(=0)20R’, -SO3Hz, -S(=0)2NH3, -S(=0)>2N(R’)RP, -
PO3H», -P(=0)(OR’)(OR®)>, -NO, -NHa, -N(R’)}(R°P), -N(R)3*, and salts thereof,
wherein X is -F, -Br, -Cl, or -1, and R is, at each occurrence, independently selected from
a grouping described herein for optional substituents and in some aspects is independently
selected from the group consisting of C1-Csalkyl and phenyl, and wherein R’ is hydrogen
and R? is selected from a grouping as described elsewhere for optional substituents and in
some aspects is a C1-C1z alkyl, C1-Cs alkyl, C1-Cs alkyl or C1-Csalkyl. An EWG can also
be a substituted aryl (e.g., substituted phenyl) or heteroaryl depending on its substituents
and certain electron deficient heteroaryl groups (e.g., pyridine). Thus, in some aspects, an
“electron-withdrawing group” further encompasses electron-deficient Cs-Ca4 heteroaryls
and Cs-Co4 aryls that are further substituted with electron-withdrawing substituents. More
typically, an electron-withdrawing group is selected from the group consisting of -C(=0),
-CN, -NO3, -CX;3, and —X, wherein X is halogen, independently selected typically from the
group consisting of —F and -CI. Depending on its substituents, a substituted alkyl moiety
may also be an electron-withdrawing group and thus in such cases aspects would be
encompassed by that term.

[0015] “Electron-donating group” as the term is used herein refers to a functional
group or electropositive atom that increases electron density of an atom to which it is
bonded either inductively and/or through resonance, whichever is more dominant (i.e., a
functional group or atom may be electron-withdrawing inductively but may overall be

electron-donating through resonance), anc *>=s to stabilize cations or electron poor
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systems. The electron-donating effect is typically transmitted through resonance to other
atoms attached to the bonded atom that has been made electron rich by the electron-
donating group (EDG) thus affecting the reactivity of a more remote reactive center.
Typically, an electron-donating group is selected from the group consisting of —OH, -OR’,
-NH;, -NHR’, and N(R’)>, wherein each R’ is an independently selected from C;-C1» alkyl,
typically C;1-Cs alkyl. Depending on their substituents, a C¢-Ca4 aryl, Cs-Co4 heteroaryl, or
unsaturated C;-C2 alkyl moiety may also be an electron-donating group and in some
aspects such moieties are encompassed by the term for an electron-donating group.

[0016] "Moiety" as used herein means a specified segment, fragment, or functional
group of a molecule or compound. Chemical moieties are sometimes indicated as chemical
entities that are embedded in or appended to (i.e., a substituent or variable group) a
molecule, compound or chemical Formula.

[0017] Unless indicated otherwise, for any substituent group or moiety described
herein by a given range of carbon atoms, the designated range means that any individual
number of carbon atoms is described. Thus, reference to, e.g., “optionally substituted Ci-
C4 alkyl” or “optionally substituted C>-C¢ alkenyl” specifically means thata 1, 2, 3, or 4
carbon alkyl moiety, optionally substituted, as defined herein, is present, or a 2, 3, 4, 5, or
6 carbon alkenyl moiety, optionally substituted, as defined herein, is present, respectively.
All such numerical designations are expressly intended to disclose all of the individual
carbon atom groups; and thus “optionally substituted C;-Cs alkyl” includes, methyl, ethyl,
3-carbon alkyls, and 4-carbon alkyls, including all of their positional isomers, whether
substituted or unsubstituted. Thus, when an alkyl moiety is substituted, the numerical
designations refer to an unsubstituted base moiety and are not intended to include carbon
atoms that may be present in the substituents to that base moiety. For esters, carbonates,
carbamates, and ureas as defined herein that are identified by a given range of carbon
atoms, the designated range includes the carbonyl carbon of the respective functional
group. Thus, a C; ester refers to a formate ester and a Cz ester refers to an acetate ester.
[0018] The organic substituents, moieties, and groups described herein, and for other
any other moieties described herein, usually will exclude unstable moieties except where
such unstable moieties are transient species that one can use to make a compound with
sufficient chemical stability for the one or more of the uses described herein. Substituents,
moieties or groups by operation of the definitions provided herein that results in those

having a pentavalent carbon are specifically excluded.
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[0019] “Alkyl” as used herein, by itself or as part of another term, unless otherwise
stated or implied by context, refers to methyl or a collection of contiguous carbon atoms,
one of which is monovalent, wherein one or more of the carbon atoms are saturated (i.e., is
comprised of one or more sp* carbons) and are covalently linked together in normal,
secondary, tertiary or cyclic arrangements, i.e., in a linear, branched, cyclic arrangement or
some combination thereof. When the contiguous saturated carbon atoms are in a cyclic
arrangement such alkyl moieties are, in some aspects, are referred to as carbocyclyls as
defined herein.

[0020] When referring to an alkyl moiety or group as an alkyl substituent, that alkyl
substituent to a Markush structure or another organic moiety with which it is associated is
methyl or a chain of contiguous carbon atoms that is covalently attached to the structure or
moiety through a sp? carbon of the alkyl substituent. An alkyl substituent, as used herein,
therefore contains at least one saturated moiety and may also contain one or more
unsaturated moieties or groups. Thus, an alkyl substituent may additionally contain one,
two, three or more independently selected double and/or triple bonds to define an
unsaturated alkyl substituent, and may be substituted (i.e., optionally substituted) by other
moieties that include optional substituents as described herein. A saturated, unsubstituted
alkyl substituent contains saturated carbon atoms (i.e., sp> carbons) and no sp? or sp
carbon atoms. An unsaturated alkyl substituent contains at least one saturated carbon atom
that is monovalent for its site of attachment to the Markush structure or other organic
moiety with which it is associated and at least two sp? or sp carbon atoms that are in
conjugation with each other.

[0021] Unless otherwise indicated or implied by context, the term "alkyl" will
indicate a saturated, non-cyclic hydrocarbon radical, wherein the hydrocarbon radical is
methyl or has the indicated number of covalently linked saturated carbon atoms, e.g., “Ci-
Ce alkyl” or “C1-C6 alkyl” means a saturated alkyl moiety or group containing 1 saturated
carbon atom (i.e., is methyl) or 2, 3, 4, 5 or 6 contiguous, non-cyclic saturated carbon
atoms and “C;-Cg alkyl” refers to a saturated alkyl moiety or group having 1 saturated
carbon atom or 2, 3, 4, 5, 6, 7 or 8 contiguous saturated, non-cyclic carbon atoms. The
number of saturated carbon atoms in an alkyl moiety or group can vary and typically is 1
to 50, 1 to 30 or 1 to 20, or 1 to 12, and more typicallyis 1 to 8, 1 to 6 or 1 to 4. In some
aspects, alkyl refers to a saturated C;-C12 or a C1-Cs alkyl moiety and more typically is a
saturated C;-Cs or C1-C4 alkyl moiety with the latter sometimes referred to as lower alkyl.

When the number of carbon atoms is not i=*~ated, an alkyl moiety, group or substituent
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has from 1 to 8 saturated carbon atoms. In some aspects an alkyl moeity, group or
substituent is unsubstituted. When an alkyl substituent is unsaturated such moieties
typically are unsaturated C3-Ci2 alkyl or C3-Cs moieties, more typically unsaturated Cs-Ce
alkyl moieties. Unless indicated or otherwise require by context terms such as “C;-Ciz
alkyl”, “C1-Cg alkyl” or “C1-Cg alkyl” includes saturated C1-Ci2 alkyl, C1-Cg alkyl or Ci-
Cs alkyl and unsaturated Cs-C12 alkyl, C3-Cs alkyl or C3-Cs alkyl.

[0022] In some aspects when an alkyl substituent, moiety or group is specified,
species are those derived from removing a hydrogen atom from a parent alkane (i.e., is
monovalent) and are exemplified by methyl, ethyl, 1-propyl (n-propyl), 2-propyl (iso-
propyl, -CH(CHa)2), 1-butyl (n-butyl), 2-methyl-1-propyl (iso-butyl, -CH2CH(CHz3)2), 2-
butyl (sec-butyl, -CH(CH3)CH>CH3), 2-methyl-2-propyl (z-butyl, -C(CH3)3), amy],
isoamyl, and sec-amyl and in other aspects an alkyl substituent, moiety or group are or are
additionally exemplified by other linear and branch chain alkyl moieties.

[0023] "Alkylene,” as used herein, by itself of as part of another term, unless
otherwise stated or implied by context, refers to a saturated, branched or straight chain
hydrocarbon diradical, substituted or unsubstituted, wherein one or more of the carbon
atoms is saturated (i.e., is comprised of one or more sp3 carbons), of the stated number of
carbon atoms, typically 1 to 10 carbon atoms, and having two radical centers (i.e., is
divalent) derived by the removal of two hydrogen atoms from the same or two different
saturated (i.e., sp®) carbon atoms of a parent alkane. An alkylene moiety in some aspects
is an alkyl radical as described herein in which a hydrogen atom has been removed from
another of its saturated carbons or from the radical carbon of an alkyl radical to form a
diradical. In other aspects, an alkylene moiety is or is further encompassed by a divalent
moiety derived from removing a hydrogen atom from a saturated carbon atom of a parent
alkyl moiety and are exemplified without limitation by methylene (-CH>-), 1,2-ethylene (-
CH2CH>»-), 1,3-propylene (-CH>CH>CH>-), 1,4-butylene (-CH>CH>CH>CH>-), and like
diradicals. Typically, an alkylene is a branched or straight chain hydrocarbon containing
only sp? carbons (i.e., is fully saturated notwithstanding the radical carbon atoms) and in
some aspects is unsubstituted.

[0024] “Carbocyclyl” as used herein, by itself of as part of another term, unless
otherwise stated or implied by context, refers to a radical of a monocyclic, bicyclic, or
tricyclic ring system, wherein each of the atoms forming the ring system (i.e., skeletal
atoms) is a carbon atom and wherein one or more of these carbon atoms in each ring of the

cyclic ring system is saturated (i.e., is com~--=d of one or more sp’ carbons). Thus, a
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carbocyclyl is a cyclic arrangement of saturated carbons but may also contain unsaturated
carbon atom(s) and therefore its carbocyclic ring may be saturated or partially unsaturated
but not fully unsaturated and in some aspects is fused with an aromatic ring system,
wherein the points of fusion to the carbocyclic and aromatic ring systems are to adjacent
carbons of each of these ring systems.

[0025] When carbocyclyl is used as a Markush group (i.e., a substituent) the
carbocyclyl is attached to a Markush formula or another organic moiety with which it is
associated through a carbon atom that is involved in the carbocyclic ring system of the
carbocyclyl moiety provided that carbon atom is not aromatic. When an unsaturated
carbon of an alkene moiety comprising the carbocyclyl substituent is present and is
attached to a Markush formula with which it is associated that carbocyclyl is sometimes
referred to as a cycloalkenyl substituent. The number of carbon atoms in a carbocyclyl
moeity group or substituent is defined by the total number of skeletal atoms of its
carbocyclic ring system. That number can vary and typically ranges from 3 to 50, 3 to 30,
3 to 20 or 3 to 12, and more typically from 3 to 8 or 3 to 6 skeletal carbon atoms unless
otherwise specified, e.g., C3-Cg carbocyclyl means an carbocyclyl substituent, moiety or
group containing 3, 4, 5, 6, 7, or 8 carbocyclic carbon atoms and Csz-Cg carbocyclyl means
a carbocyclyl substituent, moiety or group containing 3, 4, 5, or 6 carbocyclic carbon
atoms. A carbocyclyl in some aspects is unsubstituted and in other aspects is derived by
the removal of one hydrogen atom from a skeletal ring atom of a parent cycloalkane or
cycloalkene. Representative C3-Cg carbocyclyls are cyclopropyl, cyclobutyl, cyclopentyl,
cyclohexyl, cyclohexenyl, cycloheptyl and cyclooctyl.

[0026] Therefore, carbocyclyl substituents, moieties or groups typically have 3, 4, 5,
6, 7, 8 carbon atoms in its carbocyclic ring system and may contain exo or endo-cyclic
double bonds or endo-cyclic triple bonds or a combination of both wherein the endo-cyclic
double or triple bonds, or the combination of both, do not form a cyclic conjugated system
of 4n + 2 electrons. A bicyclic ring system may share one (i.e., is a spiro ring system) or
two carbon atoms and a tricyclic ring system may share a total of 2, 3, or 4 carbon atoms,
typically 2 or 3. Thus, otherwise specified, a carbocyclyl is typically a C3-Cs carbocyclyl
that may be substituted (i.e. optionally substituted) with moieties described herein for
alkyl, alkenyl, alkynyl, aryl, arylalkyl, and alkylaryl and in some aspects is unsubstituted.
In other aspects, a C3-Cs cycloalkyl moiety, group or substituent is selected from the group
consisting of cyclopropyl, cyclopentyl and cyclohexyl, or is encompassed or further

encompassed by other cyclic moieties thaf »~*2 no more than 8 carbon atoms in their
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cyclic ring systems. When the number of carbon atoms is not indicated, a carbocyclyl
moiety, group or substituent has from 3 to 8 carbon atoms in its carboxcylic ring system.
[0027] “Carbocyclo,” by itself or as part of another term, unless otherwise stated or
implied by context, refers to an optionally substituted carbocyclyl as defined above
wherein another hydrogen atom of its cycloalkyl ring system has been removed (i.e., it is
divalent) and typically is a C3-Cao or C3-Ci2 carbocyclo, more typically a Cs-Cs or C3-Cs
carbocyclo and in some aspects is unsubstituted. When the number of carbon atoms is not
indicated, a carbocyclo moiety, group or substituent has from 3 to 8 carbon atoms in its
carboxcylic ring system. An carbocyclo moiety in some aspects is a carbocyclyl radical as
described herein in which a hydrogen atom has been removed from another of its skeletal
carbons or from the same radical sp? carbon atom of its skeletal radical, which provides a
spiro ring system, to form a diradical. In other aspects, an carbocyclo is or is further
encompassed by a divalent moiety derived from removing two hydrogen atoms from a
parent cycloalkane and are exemplified without limitation by C3-Cg carbocyclos
cyclopentadienyl 1,3-cyclohexadienyl, 1,4-cyclohexadienyl, cycloheptyl, 1,3-
cycloheptadienyl, 1,3,5-cycloheptatrienyl and cyclooctadienyl or from a parent
cycloalkene.

[0028] “Alkenyl” as the terms are used herein, by itself or as part of another term,
unless otherwise stated or implied by context, refers to an organic moiety, substituent or
group that comprises one or more double bond functional groups (e.g., a -CH=CH-
moiety) or 1, 2, 3, 4, 5, or 6 or more, typically 1, 2, or 3 of such functional groups, more
typically one such functional group, and in some aspects may be substituted (i.e., is
optionally substituted) with an aryl moiety or group such as phenyl, or linked normal,
secondary, tertiary or cyclic carbon atoms, i.e., linear, branched, cyclic or any combination
thereof unless the alkenyl substituent, moiety or group is a vinyl moiety (e.g., a -CH=CH>»
moiety). An alkenyl moiety, group or substituent having multiple double bonds may have
the double bonds arranged contiguously (i.e., a 1,3-butadienyl moiety) or non-
contiguously with one or more intervening saturated carbon atoms or a combination
thereof, provided that a cyclic, contiguous arrangement of double bonds do not form a
cyclic conjugated system of 4n + 2 electrons (i.e., is not aromatic).

[0029] An alkenyl moiety, group or substituent contains at least one sp? carbon atom
in which that carbon atom is doubly, or contains at least two sp? carbon atoms in
conjugation to each other in which one of the sp> carbon atoms is singly bonded, to a

Markush structure or another organic moe‘* *» which it is associated. Typically, when
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alkenyl is used in a Markush grouping (i.e., is a substituent) the alkenyl is singly bonded
to a Markush formula or another organic moiety with which it is associated through a
double-bonded carbon (i.e., a sp® carbon) of one of its alkene functional groups. In some
aspects when an alkenyl moiety, group or substituent is specified, species encompassed
are any of the optionally substituted alkyl or carbocyclyl, groups moieties or substituents
described herein that has one or more endo double bonds and monovalent moieties derived
from removal of a hydrogen atom from a sp? carbon of a parent alkene compound. Such
monovalent moieties are exemplified without limitation by vinyl (-CH=CH>), allyl, 1-
methylvinyl, butenyl, iso-butenyl, 3-methyl-2-butenyl, 1-pentenyl, cyclopentenyl, 1-
methyl-cyclopentenyl, 1-hexenyl, 3-hexenyl, and cyclohexenyl. In some aspects the term
alkenyl encompasses those and/or other linear, cyclic and branched chained, all carbon-
containing moieties containing at least one double bond functional group. The number of
carbon atoms in an alkenyl substituent is defined by the number of sp? carbon atoms of the
alkene functional group that defines it as an alkeny] substituent and the total number of
contiguous non-aromatic carbon atoms appended to each of these sp? carbons not
including any carbon atom of the other moiety or Markush structure for which the alkenyl
moiety is a variable group. That number can vary ranging from 1 to 50, e.g., typically 1 to
30, 1 to 20, or 1 to 12, more typically, 1 to 8, 1 to 6, or 1 to 4 carbon atoms when the
double bond functional group is doubly bonded to a Markush structure (e.g. =CH>), or can
vary ranging from 2 to 50, typically 2 to 30, 2 to 20, or 2 to 12, more typically 2 to 8, 2 to
6, or 2 to 4 carbon atoms, when the double bond functional group is singly bonded to the
Markush structure (e.g., -CH=CH>). For example, C>-Cs alkenyl or C2-C8 alkenyl means
an alkenyl moiety containing 2, 3, 4, 5, 6, 7, or 8 carbon atoms in which at least two are
sp? carbon atoms in conjugation with each other with one of these carbon atoms being
monovalent, and C2-Cs alkenyl or C2-C6 alkenyl means an alkenyl moiety containing 2, 3,
4, 5, or 6 carbon atoms in which at least two are sp> carbons that are in conjugation with
each other with one of these carbon atoms being monovalent. In some aspects, an alkenyl
substituent or group is a C2-Cg or C2-Cy alkenyl moiety having two sp? carbons that are in
conjugation with each other with one of these carbon atoms being monovalent, and in
other aspects that alkenyl moeity is unsubstituted. When the number of carbon atoms is
not indicated, an alkenyl moiety, group or substituent has from 2 to 8 carbon atoms.
[0030] “Alkenylene” as used herein, by itself of as part of another term, unless
otherwise stated or implied by context, refers to an organic moiety, substituent or group

that comprises one or more double bond m~i=*ies, as previously described for alkenyl, of
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the stated number of carbon atoms and has two radical centers derived by the removal of
two hydrogen atoms from the same or two different sp? carbon atoms of an alkene
functional group in a parent alkene. In some aspects an alkenylene moeity is that of an
alkenyl radical as described herein in which a hydrogen atom has been removed from the
same or different sp? carbon atom of a double bond functional group of the alkenyl radical,
or from a sp? carbon from a different double bonded moiety to provide a diradical.
Typically, alkenylene moieties encompass diradicals containing the structure of -C=C- or
—C=C-X!-C=C- wherein X' is absent or is an optionally substituted saturated alkylene as
defined herein, which is typically a C;-C¢ alkylene, which is more typically unsubstituted.
The number of carbon atoms in an alkenylene moiety is defined by the number of sp>
carbon atoms of its alkene functional group(s) that defines it as an alkenylene moiety and
the total number of contiguous non-aromatic carbon atoms appended to each of its sp?
carbons not including any carbon atoms of the other moiety or Markush structure in which
the alkenyl moiety is a present as a variable group. That number can vary and unless
otherwise specified ranges from 2 to 50, typically 2 to 30, 2 to 20, or 2 to 12, more
typically 2 to 8, 2 to 6, or 2 to 4. For example, C>-Cg alkenylene or C2-C8 alkenylene
means an alkenylene moiety containing 2, 3, 4, 5, 6, 7, or 8 carbon atoms in which at least
two are sp” carbons in conjugation with each other and C»-Cs alkenylene or C2-C6
alkenylene means an alkenyl moiety containing 2, 3, 4, 5, or 6 carbon atoms in which at
least two are sp> carbons that are in conjugation with each other. Typically, an alkenylene
substituent is a C»>-Cs or C2-C4 alkenylene having two sp? carbons that are in conjugation
with each other, which in some aspects is unsubstituted. When the number of carbon
atoms is not indicated, an alkenylene moiety, group or substituent has from 2 to 8 carbon
atoms.

[0031] “Alkynyl” as the terms are used herein, by itself or as part of another term,
unless otherwise stated or implied by context, refers to an organic moiety, substituent or
group that comprises one or more triple bond functional groups (e.g., a -C=C- moiety) or
1,2, 3, 4,5, or 6 ormore, typically 1, 2, or 3 of such functional groups, more typically one
such functional group, and in some aspects may be substituted (i.e., is optionally
substituted) with an aryl moiety such as phenyl, or by an alkenyl moeity or linked normal,
secondary, tertiary or cyclic carbon atoms, i.e., linear, branched, cyclic or any combination
thereof unless the alkynyl substituent, moiety or group is -C=CH). An alkynyl moiety,
group or substituent having multiple triple bonds may have the triple bonds arranged

contiguously or non-contiguously with on= ~ ore intervening saturated or unsaturated
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carbon atoms or a combination thereof, provided that a cyclic, contiguous arrangement of
triple bonds do not form a cyclic conjugated system of 4n + 2 electrons (i.e., is not
aromatic).

[0032] An alkynyl moiety, group or substituent contains at least two sp carbon atom
in which the carbon atoms are in conjugation with each other and in which one of the sp
carbon atoms is singly bonded to another organic moeity or Markush structure to which it
is associated. When alkynyl is used in a Markush grouping (i.e., is a substituent) the
alkynyl is singly bonded to a Markush formula or another organic moiety with which it is
associated through a triple-bonded carbon (i.e., a sp carbon) of one of its alkyne functional
groups. In some aspects when an alkynyl moiety, group or substituent is specified, species
encompasses are any one of the optionally substituted alkyl moieties or substituents
described herein having a terminal alkyne functional group, or any one of the carbocyclyl
moieties or substituents described herein that has one or more endo triple bonds and
monovalent moieties, derived from removal of a hydrogen atom from a sp carbon of a
parent alkyne compound. Such optionally substituted monovalent moieties are
exemplified without limitation by -C=CH, -C=C-CH3, -C=C-Ph and -C=C-Cl.

[0033] The number of carbon atoms in an alkynyl substituent is defined by the
number of sp carbon atoms of the alkyne functional group that defines it as an alkynyl
substituent and the total number of contiguous non-aromatic carbon atoms appended to
each of these sp carbons atoms not including any carbon atom of the other moiety or
Markush structure for which the alkenyl moiety is a variable group. That number can vary
ranging from 2 to 50, typically 2 to 30, 2 to 20, or 2 to 12, more typically 2 to 8, 2 to 6, or
2 to 4 carbon atoms, when the triple bond functional group is singly bonded to the
Markush structure (e.g., -CH=CH). For example, C>-Cs alkynyl or C2-C8 alkynyl means
an alkynyl moiety containing 2, 3, 4, 5, 6, 7, or 8 carbon atoms in which at least two are sp
carbon atoms in conjugation with each other with one of these carbon atoms being
monovalent, and C»-Cs alkynyl or C2-C6 alkynyl means an alkynyl moiety containing 2,
3,4, 5, or 6 carbon atoms in which at least two are sp carbon atoms that are in conjugation
with each other with one of these carbon atoms being monovalent. In some aspects, an
alkynyl substituent or group is a C2-Cs or C2-Cs alkynyl moiety having two sp carbons that
are in conjugation with each other with one of these carbon atoms being monovalent, and
in other aspects that alkynyl moeity is unsubstituted. When the number of carbon atoms is

not indicated, an alkynyl moiety, group or substituent has from 2 to 8 carbon atoms.
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[0034] “Aryl” as the terms are used herein, by itself or as part of another term, unless
otherwise stated or implied by context, refers to an organic moiety, substituent or group
having an aromatic or fused aromatic ring system with no ring heteroatoms comprising 1,
2,3, or 4 to 6 aromatic rings, typically 1 to 3 aromatic rings, more typically 1 or 2
aromatic rings, wherein the rings are composed of only carbon atoms that participate in a
cyclically conjugated system of 4n + 2 electrons (Hiickel rule), typically 6, 10, or 14
electrons, some of which may additionally participate in exocyclic conjugation with a
heteroatom (cross-conjugated, e.g., quinone). Aryl substituents, moieties or groups are
typically formed by six, eight, ten, or more aromatic carbon atoms up to 24 carbon atoms
to include C¢-Co4 aryl. Aryl substituents, moieties or groups are optionally substituted and
in some aspects are unsubstituted or are substituted with 1 or 2 independently selected
substituents as defined herein for optional substituents. Exemplary aryls are Cs-Cio aryls
such as phenyl and naphthalenyl and phenanthryl. As aromaticity in a neutral aryl moiety
requires an even number or electrons, it will be understood that a given range for that
moiety will not encompass species with an odd number of aromatic carbons. When aryl is
used as a Markush group (i.e., a substituent) the aryl is attached to a Markush formula or
another organic moiety with which it is associated through an aromatic carbon of the aryl
group.

[0035] “Arylene” as used herein, by itself or as part of another term, unless otherwise
stated or implied by context, is an aromatic diradical moiety in which all skeletal atoms
are aromatic carbon atoms that forms two covalent bonds (i.e., it is divalent) within
another moiety, which can be in the ortho, meta, or para configuration. Arylenes include
divalent species by removal of a hydrogen atom from skeletal aromatic carbon atom of a
parent aryl moiety, group or substituent as defined herein. Exemplary arylenes are, but not

limited to, phenyl-1,2-ene, phenyl-1,3-ene, and phenyl-1,4-ene as shown in the following

structures:

[0036] “Arylalkyl” or “heteroarylalkyl” as the terms are used herein, by itself or as
part of another term, refers to an aryl or heteroaryl moiety bonded to an alkyl moiety, i.e.,
(aryl)-alkyl-, where alkyl and aryl groups are as described above. Typically an arylalkyl is
a (Cs-Coy aryl)-C1-C12 alkyl moeity, group or substituent, and heteroarylalkyl is a (Cs-Ca4
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heteroaryl)-C1-C12 alkyl moeity, group or substituent. When (hetero)arylalkyl is used as a
Markush group (i.e., a substituent) the alkyl moiety of the (hetero)arylalkyl is attached to a
Markush formula with which it is associated through a sp* carbon of its alkyl moiety. In
some aspects an arylalkyl is a (Cs-Cio aryl)-C1-Ci2 alkyl, more typically a (Cs-Cio aryl)-
Ci1-Ce exemplified without limitation, by C¢Hs-CHbz-, CsHs-CH(CH3)CH?»- and Cs¢Hs-CHo-
CH(CH2CH2CH3)-.

[0037] “Alkylaryl” or “alkylheteroaryl,” as the terms are used herein, by itself or as
part of another term, unless otherwise stated or implied by context, refers to an alkyl
moiety bonded to an aryl or heteroaryl moiety, i.e., -(hetero)aryl-alkyl, where (hetero)aryl
and alkyl groups are as described above. Typically, an alkylaryl is a (C1-C12 alkyl)-Ce-Coa
aryl- moeity, group or substituent, and alkylheteroaryl is a (C;-Ci» alkyl)-Cs-Co4
heteroaryl- moeity, group or substituent. When alkyl(hetero)aryl is used as a Markush
group (i.e., a substituent) the (hetero)aryl moiety of the alkyl(hetero)aryl is attached to a
Markush formula with which it is associated through an aromatic carbon atom or
heteroatom of its aryl or heteroaryl moiety. In some aspects, an alkylaryl is a (C1-C12
alkyl)-Ces-Cio aryl- or a (C1-Ce alkyl)-Cs-Cio aryl- exemplified without limitation, for
example, by -CsH4-CHj3 or -CsHs-CH>CH(CHs)s.

[0038] “Heterocyclyl,” as the term is used herein, by itself or as part of another term,
unless otherwise stated or implied by context, refers to a carbocyclyl in which one or
more, but not all of the skeletal carbon atoms with their attached hydrogen atoms within
the carbocyclic ring system are replaced by independently selected heteroatoms, optionally
substituted where permitted, including without limitation N/NH, O, S, Se, B, Si, and P,
wherein two or more heteroatoms may be adjacent to each other or separated by one or
more carbon atoms within the same ring system, typically by 1 to 3 atoms. Those
heteroatoms typically are N/NH, O, and S. A heterocyclyl typically contains a total of one
to ten heteroatoms in the heterocyclic ring system provided that not all of the skeletal
atoms of any one ring in the heterocyclic ring system are heteroatoms, wherein each
heteroatom in the ring(s), optionally substituted where permitted, is independently selected
from the group consisting of N/NH, O, and S, with the proviso that any one ring does not
contain two adjacent O or S atoms. Exemplary heterocyclyls and heteroaryls are
collectively referred to as heterocycles, are provided by Paquette, Leo A.; "Principles of
Modern Heterocyclic Chemistry” (W. A. Benjamin, New York, 1968), particularly
Chapters 1, 3, 4, 6, 7, and 9; "The Chemistry of Heterocyclic Compounds, A series of
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Monographs" (John Wiley & Sons, New York, 1950 to present), in particular Volumes 13,
14, 16, 19, and 28; and J. Am. Chem. Soc. 1960, 82:5545-5473 particularly 5566-5573).
[0039] When heterocyclyl is used as a Markush group (i.e., a substituent), a saturated
or partially unsaturated heterocyclic ring of the heterocyclyl is attached to a Markush
structure or other moiety with which it is associated through a carbon atom or a
heteroatom of that heterocyclic ring, where such attachment does not result in an unstable
or disallowed formal oxidation state of that carbon atom or heteroatom. A heterocyclyl in
that context is a monovalent moiety in which a heterocyclic ring of the heterocyclic ring
system defining it as a heterocyclyl is non-aromatic, but may be fused with a carbocyclic,
aryl or heteroaryl ring and includes phenyl- (i.e., benzo) fused heterocyclic moieties.
[0040] Typically, a heterocyclyl is a C3-Cao carbocyclyl wherein 1, 2 or 3 carbons of
its cycloalkyl ring system is replaced along with its attached hydrogens with a heteroatom
selected from the group consisting of optionally substituted N/NH, O, and S and thus is a
C3-Cyo heterocyclyl, more typically a C3-Ciz heterocyclyl, or a Cs-Ciz, C3-Cs, or Cs-Cs
heterocyclyl in which the subscript indicates the total number of skeletal atoms (inclusive
of its carbon atoms and heteroatoms) of the heterocyclic ring system of the heterocyclyl.
In some aspects a heterocyclyl contains O to 2 N atoms, 0 to 2 O atoms, or O to 1 S atoms
or some combination thereof provided at least one of said heteroatoms is present in the
cyclic ring system, which may be substituted at a carbon atom with an oxo (=0) moiety, as
in pyrrolidin-2-one, or at a heteroatom with one or two oxo moieties so as to contain an
oxidized heteroatom as exemplified, but not limited to, —-N(=0), —S(=0)-, or —=S(=0)>-.
More typically, heterocyclyl is selected from the group consisting of pyrrolidinyl,
piperidinyl, morpholinyl and piperazinyl.

[0041] “Heteroaryl” as the term is used herein, by itself or as part of another term,
unless otherwise stated or implied by context, refers to an aryl moiety, group or substituent
as defined herein in which one or more but not all of the aromatic carbons of an aromatic
ring system of the aryl is replaced by a heteroatom. A heteroaryl typically contains a total
one to four heteroatoms in the ring(s) of the heteroaryl ring system, provided that not all of
the skeletal atoms of any one ring system in the heteroaryl are heteroatoms, optionally
substituted where permitted, and have 0 to 3 N atoms, 1 to 3 N atoms, or 0 to 3 N atoms,
typically O to 1 O atoms and/or Oto 1 S atoms, provided that at least one heteroatom is
present. A heteroaryl may be monocyclic, bicyclic or polycyclic. A monocyclic heteroaryl
typically is a Cs-Ca4 heteroaryl, more typically a Cs-Ci2 or Cs-Cg heteroaryl, in which the

subscript indicates the total number of ske'~*~' atoms (inclusive of its carbon atoms and
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heteroatoms) of the aromatic ring system(s) of the heteroaryl. In some aspects a heteroaryl
is an aryl moiety wherein one 1, 2, or 3 of the carbon atoms of the aromatic ring(s) and
their attached hydrogen atoms of a parent aryl moiety are replaced by a heteroatom,
optionally substituted where permitted, including N/NH, O and S, provided that not all of
the skeletal atoms of any one aromatic ring system in the aryl moiety are replaced by
heteroatoms and more typically are replaced by oxygen (-O-), sulfur (-S-) nitrogen (=N-)
or -NR-, so that the aromatic nitrogen heteroatom is optionally substituted, wherein R is -
H, a nitrogen protecting group or optionally substituted C;-C2 alkyl or is an optionally
substituted Cs-Ca4 aryl or Cs-Co4 heteroaryl to form a biaryl. In other aspects one 1, 2, or
3 of the carbon atoms of the aromatic ring(s) and their attached hydrogen atoms of a
parent aryl moiety are replaced by nitrogen substituted with another organic moiety in a
manner which retains the cyclic conjugated system. In some aspects, the nitrogen, sulfur
or oxygen heteroatom participates in the conjugated system either through pi-bonding with
an adjacent atom in the ring system or through a lone pair of electrons on the heteroatom.
In still other aspects, a heteroaryl has the structure of a heterocyclyl as defined herein in
which its ring system has been aromatized.

[0042] Typically, a heteroaryl is monocyclic, which in some aspects has a 5-
membered or 6-membered heteroaromatic ring system. A 5-membered heteroaryl is a
monocyclic Cs-heteroaryl containing 1 to 4 aromatic carbon atoms and the requisite
number of aromatic heteroatoms within its heteroaromatic ring system. A 6-membered
heteroaryl is a monocyclic Cs heteroaryl containing 1 to 5 aromatic carbon atoms and the
requisite number of aromatic heteroatoms within its heteroaromatic ring system.
Heteroaryls that are 5-membered have four, three, two, or one aromatic heteroatom(s), and
heteroaryls that are 6-membered include heteroaryls having five, four, three, two, or one
aromatic heteroatom(s). Cs-heteroaryls are monovalent moieties derived from removing a
hydrogen atom from a skeletal aromatic carbon atom or an electron or a hydrogen atom
from a skeletal aromatic heteroatom, where permitted, from a parent aromatic heterocycle
compound, which is some aspects is selected from the group consisting of pyrrole, furan,
thiophene, oxazole, isoxazole, thiazole, isothiazole, imidazole, pyrazole, triazole and
tetrazole. Cg heteroaryls, which are 6-membered, are monovalent moieties derived from
removing a hydrogen atom from an aromatic carbon atom or an electron or hydrogen atom
from an aromatic heteroatom, where permitted, from a parent aromatic heterocycle
compound, which is some aspects is selected from the group consisting of pyridine,

pyridazine, pyrimidine, and triazine.
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[0043] A “5-membered nitrogen-containing heteroaryl” as the terms is used herein,
by itself or as part of another term, unless otherwise stated or implied by context, refers to
a heteroaryl containing an optionally substituted 5-membered heteroaromatic ring that is
monovalent and contains a skeletal aromatic nitrogen atom. In some aspects a 5-
membered nitrogen-containing heteroaryl is a monocyclic heteroaryl and in other aspects
contains one or more other independently selected heteroatoms selected from the group
consisting of N/NH, O, and S, optionally substituted where permitted. Exemplary 5-
membered nitrogen-containing heteroaryls that are monocyclic without limitation are
thiazole, pyrrole, imidazole, oxazole, and triazole.

[0044] In some aspects a monovalent 5-membered nitrogen-containing
heteroaromatic ring system is fused to an aryl ring system, or to a 6-membered
heteroaromatic ring system that contains one or more independently selected heteroatoms
selected from the group consisting of N/NH, O, and S, optionally substituted where
permitted, to form a 6,5-fused ring system in which the monovalent 5-membered
heteroaromatic ring is part of the 5-membered nitrogen-containing heteroaryl.

[0045] A “6-membered nitrogen-containing heteroaryl” as the term is used herein, by
itself or as part of another term, unless otherwise stated or implied by context, refers to a
heteroaryl containing an optionally substituted 6-membered heteroaromatic ring that is
monovalent and contains a skeletal aromatic nitrogen atom. In some aspects a 6-
membered nitrogen-containing heteroaryl is a monocyclic heteroaryl and in other aspects
contains one or more other independently selected heteroatoms selected from the group
consisting of N/NH, O, and S, optionally substituted where permitted. Exemplary 6-
membered nitrogen-containing heteroaryls without limitation are pyridine, pyrimidine and
pyrazine.

[0046] In some aspects a monovalent 6-membered nitrogen-containing
heteroaromatic ring system is fused to an aryl ring system, or to a 5- or 6-membered
heteroaromatic ring system that contains one or more independently selected heteroatoms
selected from the group consisting of N/NH, O, and S, optionally substituted where
permitted, to form a 6,5- or 6,6-fused ring system in which the monovalent 6-membered
heteroaromatic ring system is part of the 6-membered nitrogen-containing heteroaryl.
[0047] “Heterocyclo”, as the term is used herein, by itself or as part of another term,
unless otherwise stated or implied by context, refers to a heterocyclyl moiety, group or

substituent as defined above wherein a hydrogen atom or an electron, where permitted,
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from a different carbon atom or an electron or hydrogen atom from a skeletal nitrogen
atom, if present, is removed to provide a divalent moeity.

[0048] “Heteroarylene™, as the term is used herein, by itself or as part of another term,
unless otherwise stated or implied by context refers a heteroaromatic diradical moiety that
forms two covalent bonds (i.e., it is divalent) within another moiety, which can be in the
ortho, meta, or para configurations. Heteroarylenes include divalent species by removal of
a hydrogen atom from a skeletal aromatic carbon atom or a hydrogen atom or an electron
from a skeletal heteroatom, where permitted, from a parent heteroaryl moiety, group or
substituent as defined herein. Heteroarylene further include those in which heteroatom(s)
replaces one or more but not all of the aromatic carbon atoms of a parent arylene as
defined above and in which a hydrogen atom from a different aromatic carbon atom or an
hydrogen atom or electron from a different skeletal aromatic nitrogen atom if present is
removed to provide a divalent moeity. A “S-membered nitrogen-containing heteroarylene
is a heteroarylene containing a heteroaromatic ring system having at least one aromatic
nitrogen atom and is divalent and is similarly related in structure to a 5-membered
nitrogen-containing heteroaryl as described above. Likewise, a “6-membered nitrogen-
containing heteroarylene is divalent and is similarly related in structure to a 6-membered
nitrogen heteroaryl as described above.

[0049] "Heteroalkyl," as used herein by itself or in combination with another term,
unless otherwise stated or implied by context, refers to an optionally substituted straight
or branched chain hydrocarbon, fully saturated or containing from 1 to 3 degrees of
unsaturation and consisting of 1 to 12 carbon atom and 1 to 6 heteroatoms, typically 1 to 5
heteroatoms, more typically one or two heteroatoms, selected from the group consisting of
0O, N, Si and S, optionally substituted where permitted, which includes oxo (=0), so that
each nitrogen and sulfur atom is independently optionally oxidized to an N-oxide, a
sulfoxide or sulfone, and wherein one of the nitrogen atoms if present is optionally
quaternized. The heteroatom(s) O, N, S, and/or Si may be placed at any interior position
of the heteroalkyl group or at a terminal position of the optionally substituted alkyl group
of the heteroalkyl. In some aspects, the heteroalkyl is fully saturated or contains 1 degree
of unsaturation and consists of 1 to 6 carbon atoms and 1 to 2 heteroatoms, and in other
aspects that heteroalkyl is unsubstituted. Non-limiting examples are —CH>-CH»-O-CHj, -
CH»-CH>-NH-CH3, -CH>-CH»>-N(CH3)-CH3, -CH»-S-CH»-CH3, -CH»>-CH»-S(0)-CH3, -
NH-CH»-CH»-NH-C(0O)-CHz-CH3, -CH>-CH»-S(0)2-CH3s, -CH=CH-O-CH3s, -Si(CH3)3, -
CH>-CH=N-0-CH3s, and -CH=CH-N(CH:-* “Hs. Up to two heteroatoms may be
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consecutive, as exemplified by -CH>-NH-OCH3 and —CH»>-O-Si(CH3)3. A heteroalkyl is
typically denoted by the number of its contiguous heteroatom(s) and non-aromatic carbon
atoms of its alkyl moeity unless indicated otherwise or by context. Thus, -CH2-CH»>-O-
CH3 and -CH2-CH2-S(O)-CHj3 are both Cs-heteroalkyls and -CH>-CH=N-O-CH3, and —
CH=CH-N(CH3)-CHj3 are both Cs heteroalkyls.

[0050] "Heteroalkylene" as used herein by itself or in combination with another term,
unless otherwise stated or implied by context, means a divalent group derived from
heteroalkyl (as discussed above), by removal of a hydrogen atom or an heteroatom
electron form a parent heteroalkyl to provide a divalent moeity exemplified by, but not
limited to —CH2-CH>-S-CH>-CHz- and —-CH»-S-CH>-CH>-NH-CH»-. For a heteroalkylene,
heteroatom(s) thereof may be interior to or may occupy either or both termini of its
optionally substituted alkylene chain.

[0051] “Aminoalkyl” as used herein by itself or in combination with another term,
unless otherwise stated or implied by context, refers to a moiety, group or substituent
having a basic nitrogen bonded to a radical terminus of an alkylene moiety as defined
above to provide a primary amine in which the basic nitrogen is not further substituted, or
to provide a secondary or tertiary amine in which the basic amine is further substituted by
one or two independent selected optional substituted C;-C12 alkyl moieties, respectively,
as described above. In some aspects the optionally substituted “alkyl” moiety of an
aminoalkyl is a C1-Cs alkylene or C;1-Ce alkylene and in other aspects that alkylene is
otherwise unsubstituted. In still other aspects, the basic nitrogen together with its
substituents defines a C3-Cg heterocyclyl containing the basic nitrogen as a skeletal atom,
typically in the form of a nitrogen-containing C3-C¢ or Cs-Cg heterocyclyl. When
aminoalkyl is used as a variable group to a Markush structure, the “alkyl” moiety of the
aminoalkyl is attached to a Markush formula with which it is associated through the sp?
carbon of a radical terminus of the aforementioned alkylene, which may be the same or a
different carbon atom to which the basic nitrogen atom is attached. An aminoalkyl is
typically denoted by the number of contiguous carbon atoms of its alkylene moiety. Thus,
a C1 aminoalkyl is exemplified without limitation by —-CH2NH>, -CH2NHCH3 and —
CH>N(CH3)2 and a Cz amino alkyl is exemplified without limitation by -CH>CH2NH2, —
CH>CH>NHCHj3; and -CH>CH>N(CHs)s.

[0052] “Optionally substituted alkyl”, “optionally substituted alkenyl", “optionally
substituted alkynyl", “optionally substituted alkylaryl”, “optionally substituted arylalkyl”,
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“optionally substituted heterocycle”, “opti~~~'ly substituted aryl”, “optionally substituted
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heteroaryl®, “optionally substituted alkylheteroaryl”, “optionally substituted
heteroarylalkyl” and like terms refer to an alkyl, alkenyl, alkynyl, alkylaryl, arylalkyl
heterocycle, aryl, heteroaryl, alkylheteroaryl, heteroarylalkyl, or other substituent, moiety
or group as defined or disclosed herein wherein hydrogen atom(s) of that substituent,
moiety or group has been optionally replaced with different moiety(ies) or group(s), or
wherein an alicyclic carbon chain that comprise one of those substituents, moiety or group
is interrupted by replacing carbon atom(s) of that chain with different moiety(ies) or
group(s). In some aspects an alkene functional group replaces two contiguous sp> carbon
atoms of an alkyl substituent, provided that the radical carbon of the alkyl moiety is not
replaced, so that the optionally substituted alkyl becomes an unsaturated alkyl substituent.
[0053] Optional substituent replacing hydrogen(s) in any one of the foregoing
substituents, moieties, or groups is independently selected from the group consisting of
Cs-Ca4 aryl, Cs-Co4 heteroaryl, hydroxyl, C1-Cao alkoxy, Cs-Co4 aryloxy, cyano, halogen,
nitro, C;-Cag fluoroalkoxy, and amino, which encompasses -NH» and mono-, di-, and tri-
substituted amino groups, and the protected derivatives thereof, or is selected from the
group consisting of -X, -OR’, -SR’, -NHb, -N(R*)(R), -N(R%)3, =NR’, -CX3, -CN, -NO»,
-NR’C(=0)H, -NR’C(=0)R, -NR'C(=0)R, -C(=O)R’, -C(=0)NH>, -C(=0)N(R")R°?, -
S(=0)2R?, -S(=0)2NHz, -S(=0)2N(R’)R%®, -S(=0)2NHz, -S(=0)2N(R")R?®,  -5(=0)20R’, -
S(=0)R, -OP(=0)(OR’)(OR?®), -OP(OH)3, -P(=0)(OR’)(OR?), -PO3H;, -C(=O)R’, -
C(=S)R, -CO2R’, -C(=S)OR®, -C(=0)SR’, -C(=S)SR’, -C(=S)NHa, -C(=S)N(R’)(RP), -
C(=NR")NHa, -C(=NR)N(R’)R, and salts thereof, wherein each X is independently
selected from the group consisting of halogens: -F, -Cl, -Br, and -I; and wherein each R
is independently selected from the group consisting of C1-Cao alkyl, C2-Cso alkenyl, C2-Cao
alkynyl, Cs-Ca4 aryl, C3-Ca4 heterocyclyl, Cs-Coq heteroaryl, a protecting group, and a
prodrug moiety or two of R together with the heteroatom to which they are attached
defines a C3-Ca4 heterocyclyl; and R’ is hydrogen or R°P, wherein R is selected from the
group consisting of C1-Cao alkyl, Cs-Cas aryl, C3-Ca4 heterocyclyl, Cs-Ca4 heteroaryl, and a
protecting group.

[0054] Typically, optional substituents that are present are selected from the group
consisting of -X, -OH, -OR®, -SH, -SR, -NH>, -NH(R), -NR’(R%)>, -N(R)3, =NH,
=NR®, -CX3, -CN, -NO3, -NR’C(=0)H, NR’C(=0O)R?, —-COzH, -C(=0O)H, -C(=O)R*?, -
C(=0)NHz, -C(=0)NR’R-S(=0)2R?, -S(=0)2NHz, -S(=0)2N(R’)RP, -S(=0)2NH>, -
S(=0)N(R*)(R®), -S(=0)20R’, -S(=0)R?, -C(=S)RP, -C(=S)NH>, -C(=S)N(R’)RP, -
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group consisting of —F and -CI, R is typically selected from the group consisting of Ci-
Cs alkyl, Cs-C1o aryl, C3-Cio heterocyclyl, Cs-Cio heteroaryl, and a protecting group; and
R’ is independently selected from the group typically consisting of hydrogen, C1-Cs alkyl,
Cs-Cio aryl, C3-Cio heterocyclyl, Cs-Cio heteroaryl, and a protecting group, independently
selected from R°P.

[0055] More typically, optional substituents that are present are selected from the
group consisting of -X, -R%, -OH, -OR%, -NH>, -NH(R®?), -N(R%),, -N(R°P)3, -CX3, -NO»,
-NHC(=0O)H, -NHC(=O)R*, -C(=0)NHz, -C(=O)NHR®, -C(=0)N(R?),, -CO-H, -
CO2R?, -C(=O)H, -C(=0O)R®?, -C(=0O)NHa, -C(=O)NH(R?), -C(=O)N(R);, -
C(=NR’)NH,, -C(=NR’)NH(R?), -C(=NR’)N(RP),, a protecting group and salts thereof,
wherein each X is —F; R is independently selected from the group consisting of C1-Ce
alkyl, Cs-Cio aryl, Cs-Cio heteroaryl and a protecting group; and R’ is selected from the
group consisting of hydrogen, C;1-Cg alkyl and a protecting group, independently selected
from R°P.

[0056] In some aspects, an optional alkyl substituent that is present is selected from
the group consisting -NHaz, -NH(RP), -N(R),, -N(R)3, -C(=NR")NH>, -
C(=NR)NH(R®?), and -C(=NR)N(R),, wherein R’ and R* is as defined for any one of
the R’ or R groups above. In some of those aspects, the R’ and/or R°P substituents
together with the nitrogen atom to which they are attached provide for the basic functional
group of a Basic Unit (BU), as when R is independently selected from the group
consisting of hydrogen and C;-Ce alkyl. Alkylene, carbocyclyl, carbocyclo, aryl, arylene,
heteroalkyl, heteroalkylene, heterocyclyl, heterocyclo, heteroaryl, and heteroarylene
groups as described above are similarly substituted or are unsubstituted, with exceptions,
if any, described in the definitions of these moieties.

[0057] “Optionally substituted heteroatom™ as used herein, unless otherwise stated or
implied by context, refers to a heteroatom within a functional group or other organic
moiety in which the heteroatom is not further substituted or modified or is substituted by
any one of the aforementioned moieties having a monovalent carbon atom including, but
not limited to alkyl, cycloalkyl, alkenyl, aryl, heterocyclyl, heteroaryl, heteroalkyl and
(hetero)arylalkyl- or is oxidized by substitution with one or two oxo (=0O) substituents or
refers to an —-NH- moiety within a functional group or other organic moiety in which its
hydrogen atom is optionally replaced by any one of the aforementioned moieties having a

monovalent carbon atom including, but not limited to alkyl, cycloalkyl, alkenyl, aryl,
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heterocyclyl, heteroaryl, heteroalkyl and (hetero)arylalkyl- or is replaced by a =O moeity
to form an N-oxide.

[0058] Therefore, in some aspects, an optional substituent of a nitrogen atom that is
present is selected from the group consisting of optionally substituted C1-Cap alkyl, C2-C2o
alkenyl, C>-Cy alkynyl, Cs-Ca4 aryl, Cs-Coy heteroaryl, (Cs-Coq aryl)-C1-Cao alkyl-, and
(Cs5-Cx heteroaryl)-C1-Cao alkyl-, as those terms are defined herein. In other aspects
optional substituents of a nitrogen atom that is present is selected from the group
consisting of optionally substituted C;-Ci2 alkyl, C2-Ci2 alkenyl, Co-Ci2 alkynyl, Cs-Co4
aryl, Cs-Coq heteroaryl, (Cs-Ca4 aryl)-Ci-Ci2 alkyl-, and (Cs-Ca4 heteroaryl)-Ci-Ci2 alkyl-,
from the group consisting of C1-Cs alkyl, C2-Cs alkenyl, C2-Cs alkynyl, Cs-C1p aryl, Cs-
Cio heteroaryl, (Cs-C o aryl)-C;-Csg alkyl-, and (Cs-Cip heteroaryl)-C;-Cg alkyl, or from the
group consisting of C1-Cs alkyl, C2-Cs alkenyl, C2-Cs alkynyl, Cs-Cio aryl, Cs-Cio
heteroaryl, (Cs-Cio aryl)-C1-Cg alkyl-, and (Cs-Cio heteroaryl)-C:-Cs alkyl-.

[0059] In some aspects, an optional substituent that is present replaces a carbon atom
in the acyclic carbon chain of an alkyl or alkylene moeity, group or substituent to provide
for a C3-C2 heteroalkyl or C3-Ci2 heteroalkylene and for that purpose is typically selected
from the group consisting of -O-, -C(=0)-, -C(=0)0O-, -S-, -S(=0)-, -S(=0),-, -NH-, -
NHC(=0)-, -C(=0)NH-, S(=0):NH-, -NHS(=0)2-, -OC(=0)NH-, and -NHC(=0)O, in
which —NH- is an optionally substituted heteroatom by replacement of its hydrogen atom
by an independently selected substituent from a group previously described for an -NH-
optional substituent.

[0060] “O-linked moiety”, “O-linked substituent” and like terms as used herein,
unless otherwise stated or implied by context, refers to a moeity, group or substituent that
is attached to a Markush structure or other organic moiety with which it is associated
directly through an oxygen atom of the O-linked moeity or substituent. A monovalent O-
linked moeity or substituent in some aspects is —OH or an ester such as -OC(=0)R"
(acyloxy), wherein RY is -H, optionally substituted C;-Czp alkyl, optionally substituted Cs-
Cao cycloalkyl, optionally substituted C3-Cao alkenyl, optionally substituted Cz-Cao
alkynyl, optionally substituted Ce-C24 aryl, optionally substituted Cs-Ca4 heteroaryl or
optionally substituted C3-Cas heterocyclyl, or RP is optionally substituted C1-Ci2 alkyl,
optionally substituted C3-Ci2 cycloalkyl, optionally substituted C3-Ci» alkenyl or
optionally substituted C>-Ci2 alkynyl, and in other aspects a monovalent O-linked moeity
is or further encompasses ether groups as defined herein. In other aspects, a monovalent

O-linked moeity, group or substituent is se'>~*=d from the group consisting of optionally
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substituted phenoxy, optionally substituted ether, such as C1-Cs alkyloxy, and optionally
substituted ester, such as -OC(=0)RP, wherein RP is optionally substituted C;-Cs alkyl,
which is typically saturated or is an unsaturated C3-Cs alkyl.

[0061] In other aspects, a O-linked substituent is a monovalent moiety selected from
the group consisting of —OH, saturated C;-Cg alky] ether, unsaturated C3-Cg alkyl ether,
phenoxy and -OC(=0)RP®, wherein RP is typically C1-Cs saturated alkyl, C3-Cs unsaturated
alkyl, C3-Cs cycloalkyl, C2-Ce alkenyl, or phenyl, optionally substituted, or is selected
from that group excluding —OH and/or wherein saturated C:-Cs alkyl ether and phenoxy
are unsubstituted and RP is saturated C;-Cs alkyl or unsaturated C3-Ce alkyl.

[0062] Other exemplary O-linked substituents are provided by definitions for
carbamate, ester, ether and carbonate as disclosed herein in which the monovalent oxygen
atom of the carbamate, ester, ether or carbonate functional group is bonded to the Markush
structure or other organic moiety with which it is associated.

[0063] In other aspects, an O-linked moeity to carbon is divalent and encompasses
=0 and -X-(CH2)s-Y-, wherein X and Y independently are S and O and subscript n is 2 or
3, to form a spiro ring system with the carbon to which X and Y are both attached.

[0064] “Halogen” as used herein, unless otherwise stated or implied by contexct,
refers to fluorine, chlorine, bromine, or iodine and is typically —F or -CI.

[0065] “Protecting group” as used herein, unless otherwise stated or implied by
context, refers to a moiety that prevents or substantially reduces the ability of the atom or
functional group to which it is linked from participating in unwanted reactions. Typical
protecting groups for atoms or functional groups are given in Greene (1999), “Protective
groups in organic synthesis, 3" ed.”, Wiley Interscience. Protecting groups for
heteroatoms such as oxygen, sulfur and nitrogen are sometime used to minimize or avoid
their unwanted reactions with electrophilic compounds. Other times the protecting group
is used to reduce or eliminate the nucleophilicity and/or basicity of the unprotected
heteroatom. Non-limiting examples of protected oxygen are given by -ORPR, wherein RPR
is a protecting group for hydroxyl, wherein hydroxyl is typically protected as an ester
(e.g., acetate, propionate or benzoate). Other protecting groups for hydroxyl avoid its
interference with the nucleophilicity of organometallic reagents or other highly basic
reagents, for which purpose hydroxyl is typically protected as an ether, including without
limitation alkyl or heterocyclyl ethers, (e.g., methyl or tetrahydropyranyl ethers),
alkoxymethy] ethers (e.g., methoxymethyl or ethoxymethyl ethers), optionally substituted
aryl ethers ,and silyl ethers (e.g., trimethy'~"="' (TMS), triethylsilyl (TES), tert-
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butyldiphenylsilyl (TBDPS), tert-butyldimethylsilyl (TBS/TBDMS), triisopropylsilyl
(TIPS) and [2-(trimethylsilyl)ethoxy]-methylsilyl (SEM)). Nitrogen protecting groups
include those for primary or secondary amines as in -NHRFR or -N(RPR),, wherein least
one of RPR is a nitrogen atom protecting group or both R™® together define a nitrogen atom
protecting group.

[0066] A protecting group is a suitable for protecting when it is capable of preventing
or substantially avoiding unwanted side-reactions and/or premature loss of the protecting
group under reaction conditions required to effect desired chemical transformation(s)
elsewhere in the molecule and during purification of the newly formed molecule when
desired, and can be removed under conditions that do not adversely affect the structure or
stereochemical integrity of that newly formed molecule. In some aspects, suitable
protecting groups are those previously described for protecting functional groups. In other
aspects, a suitable protecting group is a protecting group used in peptide coupling
reactions. For example, a suitable protecting group for the basic nitrogen atom of an
acyclic or cyclic basic group is an acid-labile carbamate protecting group such as t-
butyloxycarbonyl (BOC).

[0067] “Ester” as used herein, unless otherwise stated or implied by context, refers to
a substituent, moiety or group having the structure of -C(=0)-O- so as to define an ester
functional group in which the carbonyl carbon atom of that structure is not directly
connected to another heteroatom but is directly connected to hydrogen or another carbon
atom of an organic moiety with which it is associated, and wherein the monovalent oxygen
atom is either attached to the same organic moiety at a different carbon atom to provide a
lactone or to some other organic moiety. Typically, esters in addition to the ester
functional group comprise or consist of an organic moiety containing 1 to 50 carbon
atoms, typically 1 to 20 carbon atoms or more typically 1 to 8, 1 to 6 or 1 to 4 carbon
atoms and O to 10 independently selected heteroatoms (e.g., O, S, N, P, Si, but usually O,
S and N), typically O to 2 heteroatoms where the organic moieties are bonded through the -
C(=0)-O- structure (i.e., through the ester functional group).

[0068] When an ester is a substituent or variable group of a Markush structure or
other organic moeity with which it is associated, that substituent is bonded to the structure
or other organic moeity through the monovalent oxygen atom of the ester functional group
so that it is a monovalent O-linked substituent, which sometimes referred to as an acyloxy.
In such instances, the organic moiety attached to the carbonyl carbon of the ester

functional group typically is a C1-Cap alky' 7--Cag alkenyl, C>-Cao alkynyl, Cs-Co4 aryl,
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Cs-Caq heteroaryl or C3-Cx heterocyclyl or is a substituted derivative of any one of these,
e.g., having 1, 2, 3 or 4 substituents, more typically is a C;-Ci2 alkyl, C>-C» alkenyl, C»-
Ci2 alkynyl, Cs-Cio aryl, Cs-Cio heteroaryl or C3-Cio heterocyclyl or a substituted
derivative of one any of these, e.g., having 1, 2, or 3 substituents or is a C1-Cs alkyl, C2-Cs
alkenyl, C»-Cg alkynyl, or phenyl or a substituted derivative of any one of these, e.g.,
having 1 or 2 substituents, wherein each independently selected substituent is as defined
herein for optional alkyl substituents, or is unsubstituted C;-Cs alkyl or unsubstituted Cz-
Ce alkenyl.

[0069] Exemplary esters, by way of example and not limitation, are acetate,
propionate, isopropionate, isobutyrate, butyrate, valerate, isovalerate, caproate,
isocaproate, hexanoate, heptanoate, octanoate, phenylacetate esters and benzoate esters or
have the structure of -OC(=0)RP in which R® is as defined for acyloxy O-linked
substituents and is typically selected from the group consisting of methyl, ethyl, propyl,
iso-propyl, 2-methyl-prop-1-yl, 2,2-dimethyl-prop-1-yl, prop-2-ene-1-yl, and vinyl.
[0070] “Ether” as used herein, unless otherwise stated or implied by context, refers to
an organic moiety, group or substituent that comprises 1, 2, 3, 4 or more -O- (i.e., oxy)
moieties that are not bonded to carbonyl moiety(ies) , typically 1 or 2, wherein no two -O-
moieties are immediately adjacent (i.e., directly attached) to each other. Typically, an ether
contains the formula of —O-organic moiety wherein organic moiety is as described for an
organic moiety bonded to an ester functional group or is as described herein for an
optionally substituted alkyl group. When ether is recited as a substituent or variable group
of a Markush structure or other organic moeity with which it is associated, the oxygen of
the ether functional group is attached to a Markush formula with which it is associated and
is sometimes designated as an "alkoxy" group, which is an exemplary O-linked
substituent. In some aspects an ether O-linked substituent is a C;-Cao alkoxy or a C1-Ci2
alkoxy, optionally substituted with 1, 2, 3 or 4 substituents, typically 1, 2 or 3, wherein the
“alkyl” moiety is saturated or is a C3-Ci2 alkyloxy in which the “alkyl” moiety is
unsaturated, and in other aspects is a C1-Cs alkoxy or Ci-C¢ alkoxy, optionally substituted
with 1 or 2 substituents, wherein the “alkyl” moiety is saturated or is a C3-Cs alkyloxy in
which the “alkyl” moiety is unsaturated, and wherein each independently selected
substituent is as defined herein for optional alkyl substituents. Unless otherwise indicated
or required by context term such as “C;-Ci2 alkyloxy”, “C1-Cs alkyloxy” and “C;-Ce
alkyloxy” refers to O-linked aliphatic ethers having either type of “alkyl” moiety. In still

other aspects an ether O-linked substituen* ‘~ ~n unsubstituted, saturated C1-C4 alkoxy or
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unsaturated C»2-Cy4 alkoxy such as, by way of example and not limitation, methoxy, ethoxy,
Propoxy, iso-propoxy, butoxy and allyloxy (i.e., -OCH>CH=CH>).

[0071] "Amide" as used herein, unless otherwise stated or implied by context, refers
to a moiety having an optionally substituted functional group having the structure of R-
C(=0)N(R®)- or -C(=0)N(R®)> to which no other heteroatom is directly attached to the
carbonyl carbon and wherein each R¢ is independently hydrogen, a protecting group or an
organic moiety and R is hydrogen or an organic moeity wherein organic moiety,
independently selected, is as described herein for an organic moiety bonded to an ester
functional group or is as described herein for an optionally substituted alkyl group. When
an amide is recited as a substituent or variable group of a Markush structure or other
organic moeity with which it is associated, the amide nitrogen atom or carbonyl carbon
atom of the amide functional group is bonded to that structure or other organic moeity.
Amides are typically prepared by condensing an acid halide, such an acid chloride ,with a
molecule containing a primary or secondary amine. Alternatively, amide coupling
reactions well-known in the art of peptide synthesis, which oftentimes proceed through an
activated ester of a carboxylic acid-containing molecule, are used. Exemplary preparations
of amide bonds through peptide coupling methods are provided in Benoiton (2006)
“Chemistry of peptide synthesis”, CRC Press; Bodansky (1988) “Peptide synthesis: A
practical textbook™ Springer-Verlag; Frinkin, M. et al. “Peptide Synthesis™ Ann. Rev.
Biochem. (1974) 43: 419-443. Reagents used in the preparation of activated carboxylic
acids is provided in Han, et al. “Recent development of peptide coupling agents in organic
synthesis” Tet. (2004) 60: 2447-2476.

[0072] “Carbonate” as used here means a substituent, moiety or group that contains a
functional group having the structure -O-C(=0)-O- which defines a carbonate functional
group. Typically, carbonate groups as used herein are comprised of an organic moiety
bonded to the -O-C(=0)-O- structure, wherein the organic moiety is as described herein
for an organic moiety bonded to an ester functional group, e.g., organic moiety-O-C(=0)-
O-. When carbonate is recited as a substituent or variable group of a Markush structure or
other organic moeity with which it is associated, one of the monovalent oxygen atoms of
the carbonate functional group is attached to that structure or organic moeity and the other
is bonded to a carbon atom of another organic moiety as previously described for an
organic moiety bonded to an ester functional group or is as described herein for an
optionally substituted alkyl group. In such instances, carbonate is an exemplary O-linked

substituent.
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[0073] “Carbamate” as used here means a substituent, moiety or group that contains a
optionally substituted carbamate functional group structure represented by -O-
C(=0)N(R®)- or -O-C(=0)N(R)2, or -O-C(=0)NH(optionally substituted alkyl) or -O-
C(=0O)N(optionally substituted alkyl): in which the optionally substituted alkyl(s) are
exemplary carbamate functional group substituents, wherein R and optionally substituted
alkyl are independently selected, wherein independently selected R® is hydrogen, a
protecting group or an organic moiety, wherein the organic moiety is as described herein
for an organic moiety bonded to an ester functional group or is as described herein for an
optionally substituted alkyl group. Typically, carbamate groups are additionally
comprised of an organic moiety, independently selected from R¢, wherein the organic
moiety is as described herein for an organic moiety bonded to an ester functional group,
bonded through the -O-C(=0)-N(R)- structure, wherein the resulting structure has the
formula of organic moiety-O-C(=0)-N(R®)- or -O-C(=0)-N(R¢)-organic moiety. When
carbamate is recited as a substituent or variable group of a Markush structure or other
organic moeity with which it is associated, the monovalent oxygen (O-linked) or nitrogen
(N-linked) of the carbamate functional group is attached to a Markush formula with which
itis associated. The linkage of the carbamate substituent is either explicitly stated (N- or
O-linked) or implicit in the context to which this substituent is referred. O-linked
carbamates described herein are exemplary monovalent O-linked substituents.

[0074] “Salt thereof” as the phrase is used herein, unless otherwise stated or implied
by context, refers to a salt form of a compound (e.g., a Drug, a Drug Linker compound or
a HMW LDC compound ). A salt form of a compound is of one or more internal salt
forms and/or involves the inclusion of another molecule such as an acetate ion, a succinate
ion or other counterion. The counterion in a salt form of a compound is typically an
organic or inorganic moiety that stabilizes the charge on the parent compound. A salt form
of a compound has one or more than one charged atoms in its structure. In instances where
multiple charged atoms are part of the salt form, multiple counter ions and/or multiple
charged counter ions are present. Hence, a salt form of a compound typically has one or
more charged atoms corresponding to those of the non-salt form of the compound and one
or more counterions. In some aspects, the non-salt form of a compound contains at least
one amino group or other basic moeity, and accordingly in the presence of an acid, an acid
addition salt with the basic moiety is obtained. In other aspects, the non-salt form of a
compound contains at least one carboxylic acid group or other acidic moiety, and

accordingly in the presence of a base, a ca*»~vylate or other anionic moiety is obtained.
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[0075] Exemplary counteranion and countercations in compound salt forms include,
but are not limited to, sulfate, trifluoroacetate, citrate, acetate, oxalate, chloride, bromide,
iodide, nitrate, bisulfate, phosphate, acid phosphate, isonicotinate, lactate, salicylate, acid
citrate, tartrate, oleate, tannate, pantothenate, bitartrate, ascorbate, succinate, maleate,
gentisinate, fumarate, gluconate, glucuronate, saccharate, formate, benzoate, glutamate,
methanesulfonate, ethanesulfonate, benzenesulfonate, p toluenesulfonate, and pamoate
(i.e., 1,1’ methylene bis-(2-hydroxy-3-naphthoate)) salts.

[0076] Selection of a salt form of a compound is dependent on properties the drug
product must exhibit, including adequate aqueous solubility at various pH values,
depending upon the intended route(s) of administration, crystallinity with flow
characteristics and low hygroscopicity (i.e., water absorption versus relative humidity)
suitable for handling and required shelf life by determining chemical and solid-state
stability under accelerated conditions (i.e., for determining degradation or solid-state
changes when stored at 40 °C and 75% relative humidity).

[0077] A “pharmaceutically acceptable salt” is a salt form of a compound that is
suitable for administration to a subject as described herein and in some aspects includes
countercations or counteranions as described by P. H. Stahl and C. G. Wermuth, editors,
Handbook of Pharmaceutical Salts: Properties, Selection and Use,

Weinheim/Ziirich: Wiley-VCH/VHCA, 2002.

[0078] “PEG Unit” as used herein is an organic moiety comprised of one or multiple
polyethylene glycol chains, each of which is comprised of one or more ethyleneoxy
subunits, covalently attached to each other.

[0079] The polyethylene glycol chains can be linked together, for example, in a
linear, branched or star shaped configuration. PEGs include polydisperse PEGs,
monodisperse PEGs and discrete PEGs. Polydisperse PEGs are a heterogeneous mixture
of sizes and molecular weights. whereas monodisperse PEGs are typically purified from
heterogeneous mixtures and are therefore provide a single chain length and molecular
weight.

[0080] In some aspects, a PEG Unit is derived from a discrete PEG compound
synthesized in step-wise fashion and not via a polymerization process. PEG Units derived
in that manner have a defined and specified chain length and are exemplified by the

structures of:
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[0081] wherein RC is hydrogen or a PEG Capping Unit (RPFY), and n is an integer
ranging from 8 to 12, 8 to 24, or 12 to 38.

[0082] A preferred PEG Unit has a single polyethylene glycol chain with 8 to 24 —
CH>CH>O- subunits covalently attached in series and terminated at one end with a PEG
Capping Unit.

[0083] “PEG Capping Unit” as used herein is an organic moeity or functional group
that terminates the free and untethered end of a PEG Unit, and in some aspects provides
for a terminal methoxy, ethoxy, or other C;-Cs ether, or is -CH»-CO2H, -CH>CH>-CO-H or
other suitable moeity. The ether, -CH2-CO2H, CH2CH2-CO2H, or other suitable
functional group thus acts as a cap for the terminal PEG subunit of the PEG Unit. A PEG
Capping Unit is preferably —-CH3 or -CH>CH>CO:H,

[0084] “Antibody” as used herein, unless otherwise stated or implied by context,
refers to is used in the broadest sense and specifically covers intact monoclonal antibodies,
polyclonal antibodies, monospecific antibodies, multispecific antibodies (e.g., bispecific
antibodies), and antibody fragments that exhibit the desired biological activity provided
that the antibody fragment has the requisite number of sites for covalent attachment to the
requisite number of drug-linker moieties. The native form of an antibody is a tetramer and
consists of two identical pairs of immunoglobulin chains, each pair having one light chain
and one heavy chain. In each pair, the light and heavy chain variable regions (VL and
VH) are together primarily responsible for binding to an antigen. The light chain and
heavy chain variable domains consist of a framework region interrupted by three
hypervariable regions, also called “complementarity determining regions” or “CDRs.”
The constant regions may be recognized by and interact with the immune system (see,
e.g., Janeway et al., (2001), “Immunol. Biology, 5th ed.”, Garland Publishing, New York).
An antibody can be of any type (e.g., IgG, IgE, IgM, IgD, and IgA), class (e.g., IgG1,
IgGo, IgGs3, IgG4, IgA1 and IgA») or subclass. The antibody can be derived from any
suitable species. In some embodiments, the antibody is of human or murine origin. An
antibody can be, for example, human, humanized or chimeric. An antibody or antibody

fragment thereof, is an exemplary targeting agent that is incorporated as a Ligand Unit into
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an LDC of the present invention and in these instances is sometimes referred to as an
antibody Ligand Unit.

[0085] In some aspects an antibody selectively and specifically binds to an epitope on
hyper-proliferating or hyper-stimulated mammalian cells (i.e., abnormal cells), wherein
the epitope is preferentially displayed by or is more characteristic the abnormal cells in
contrast to normal cells, or is preferentially displayed within and is peculiar to the vicinity
of the abnormal cells or is more characteristic of normal cells in the vicinity of abnormal
cells in contrast to normal cells not localized to the abnormal cells. In those aspects the
mammalian cells are typically human cells.

[0086] “Monoclonal antibody” as used herein, unless otherwise stated or implied by
context, refers to an antibody obtained from a population of substantially homogeneous
antibodies, i.e., the individual antibodies comprising the population are identical except for
possible naturally-occurring mutations that may be present in minor amounts or
differences in glycosylation patterns. A monoclonal antibody (mAb) is highly specific,
being directed against a single antigenic site. The modifier “monoclonal” indicates the
character of the antibody as being obtained from a substantially homogeneous population
of antibodies, and is not to be construed as requiring production of the antibody by any
particular method.

[0087] “Antibody fragment” as used herein, unless otherwise stated or implied by
context, refers to a portion of an intact antibody that is comprised of the antigen-binding
site or variable region of the intact antibody and remains capable of binding to the cognate
antigen of the intact antibody. Examples of antibody fragments include Fab, Fab’, F(ab’),,
and Fv fragments, diabodies, triabodies, tetrabodies, linear antibodies, single-chain
antibody molecules, scFv, scFv-Fc, multispecific antibody fragments formed from
antibody fragment(s), a fragment(s) produced by a Fab expression library, or an epitope-
binding fragments of any of the above which immunospecifically binds to a target antigen
(e.g., a cancer cell antigen, an immune cell antigen, a viral antigen or a microbial antigen).
[0088] “Cytotoxic activity” as used herein, unless otherwise stated or implied by
context, refers to a cell-killing effect or anti-survival effect of a cytotoxic compound or
derivative thereof, or refers to a Ligand-Drug Conjugate, or an intracellular metabolite of a
Ligand Drug Conjugate, having a cytotoxic Drug Unit. Cytotoxic activity may be
expressed as an ICso value, which is the concentration (molar or mass) per unit volume at

which half the cells survive after incubation of the cells for a defined time period in the
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presence of the cytotoxic compound or its derivative or in the presence of a Ligand-Drug
Conjugate having a cytotoxic Drug Unit.

[0089] “Cytostatic activity” as used herein, unless otherwise stated or implied by
context, refers to an anti-proliferative effect of a cytotoxic compound, a Ligand-Drug
Conjugate, or an intracellular metabolite of a Ligand-Drug Conjugate having a cytotoxic
Drug Unit whose biological effectiveness is not dependent on cell killing but whose effect
is due to inhibition of cell division of hyper-proliferating cells, hyper-stimulated immune
cells or other abnormal or unwanted cells.

[0090] “Specific binding” and “specifically binds” as the terms are used herein,
unless otherwise stated or implied by context, refers to an antibody, a fragment thereof, or
antibody Ligand Unit as the targeting moiety in an Ligand Drug Conjugate that is capable
of binding in a immunologically selective manner with its corresponding targeted antigen
and not with a multitude of other antigens. Typically, the antibody or fragment thereof
binds its targeted antigen with an affinity of at least about 1 x 107 M, and preferably about
1x108Mto 1x10°M, 1 x 10 M, or 1 x 10""! M and binds to that predetermined
antigen with an affinity that is at least two-fold greater than its affinity for binding to a
non-specific antigen (e.g., BSA, casein) other than for a closely-related antigen, wherein
said affinities are substantially retained when incorporated into a Ligand Drug Conjugate
as an antibody Ligand Unit.

[0091] “Drug Linker Compound,” as used herein, unless otherwise stated or implied
by context, is a compound containing a Drug Unit (-D) and a Linker Unit, which typically
has functional group capable of reacting with a targeting agent to provide a Ligand Drug
Conjugate. Drug-Linker compounds are therefore useful as discrete entities, or can be
conjugated to a targeting agent, which results in a covalent bond between a Ligand Unit
(L), which in some aspects is an antibody, and Linker Unit. Thus, a Linker Unit in a Drug
Linker compound may in some instance be considered a Linker Unit precursor (LU’) for a
Linker Unit in a Ligand Drug Conjugate. In those aspects the Linker Unit (LU) operates to
provide suitable targeted release of free drug from the Drug Unit(s) attached thereto.
When LU/LU’ is comprised of a Glucuronide unit, such moieties are referred to as a
glucuronide-based Linker Unit.

[0092] Generally, as used herein, a Linker Unit is comprised of a Stretcher Unit
precursor (Z') capable of forming a covalent bond to a targeting agent that provides for a

Ligand Unit, a Glucuronide Unit comprising a B-glucuronidase-activateable self-
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immolative moiety covalently linked to a B-glucuronic acid moiety, wherein a -
glucuronidase cleavage of a B-glucuronic acid moiety from the self-immolative moiety in
either the Drug-Linker compound or Conjugate compound derived therefrom results in
release of its Drug Unit as free drug by self-immolation.

[0093] Generally, a Drug Linker Compound has the formula:

2—B-{A—W—D )t
[0094] wherein:
[0095] B is an optional Branching Unit and is present when subscript t is greater than
1 and is absent when subscripts tis 1;
[0096] A is an optional Connector Unit;
[0097] W is a Glucuronide Unit,
[0098] Z! is a Stretcher Unit precursor to a Stretcher Unit (Z) and is comprised of a
functional group that provides for covalent attachment of a Ligand Unit to Z,;
[0099] D is a Drug Unit incorporating a therapeutic agent, which includes DNA
minor groove binders, DNA damaging agents and DNA replication inhibitors, wherein the
therapeutic agent has a functional group, which in some aspects is a hydroxyl, thiol or
amine functional group capable of providing covalent attachment with the Glucuronide
Unit; and
[0100] subscript tis 0, 1, 2, 3, or 4.
[0101] The Glucuronidase Cleavable Unit (W) includes a site that can be cleaved by a
glucuronidase, which in some aspects is a mammalian -glucuronidase enzyme.
Generally, the Glucuronide Unit comprises a carbohydrate moiety (Su) linked via a
glycosidic bonded oxygen atom (-O’-) to a Self-Immolative Spacer Unit (S*), wherein S*
is comprised of a self-immolative group of the formula:

-[Su-O’-S*]-.

[0102] In some aspects, the therapeutic agent is incorporated as a prodrug into a Drug
Unit, wherein the prodrug moiety thereof provides the functional group for providing
covalent attachment with the Glucuronide Unit. The glycosidic bonded oxygen atom (-O’-
) typically provides a -glucuronidase-cleavage site, such that the glycosidic bond is
cleavable by a glycosidase, which in some aspects is a human, lysosomal -glucuronidase.
[0103] In the context of a Glucuronide Unit, the term “self-immolative group” refers
to a di- or tri-functional chemical moiety that is capable of covalently linking together two

or three spaced chemical moieties (i.e., the =**~ar moiety (via a glycosidic bond), a Drug
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Unit (directly or indirectly via a self-immolative Spacer Unit), and, in some embodiments,
a Ligand Unit (directly or indirectly via a Stretcher Unit) into a stable molecule. The self-
immolative group will spontaneously separate from the first chemical moiety (e.g., the
Drug Unit) if the glycosidic bond to the Sugar moiety is cleaved.

[0104] Typically, the carbohydrate moiety (Su) is a residue of a cyclic hexose, such
as a pyranose, or a cyclic pentose, such as a furanose, usually in the 3-D conformation, of
related structure to glucuronic acid. Preferably, the pyranose residue is a f-D-glucuronide
moiety (i.e., B-D-glucuronic acid moiety linked to the self-immolative group —S*- via a
glycosidic bond that is cleavable by B-glucuronidase). The carbohydrate moiety may be
unsubstituted (e.g., a naturally occurring cyclic hexose or cyclic pentose residue), or may
be a substituted 3-D-glucuronide (e.g., a glucuronic acid residue in which a hydroxyl
group is replaced with another O-linked group or a halogen).

[0105] Non-limiting examples of the self-immolative group S* are a p-aminobenzyl
alcohol (PAB) residue and an o-aminobenzyl alcohol residue. Other suitable self
immolative groups are known in the art can be used, such as those described by WO
2003/026577 and WO 2005/082023, the structures of which are specifically incorporated
by reference herein.

[0106] As used herein, Stretcher Unit (Z), Stretcher Unit precursor (Z’), Connector
Unit (A), and Branching Unit (B) are as defined, along with exemplary structures, in
International Publication No. WO 2015/095755, which are specifically incorporated herein
by reference for such disclosure.

[0107] “Drug Unit” (D) as used herein, unless otherwise stated or implied by context,
is a therapeutic agent, such as a cytotoxic, cytostatic, or immunomodulatory drug in
conjugated form in which an atom of the therapeutic agent participates in a covalent bond
to the Self-Immolating Unit. In some aspects, a nitrogen atom from the therapeutic agent
participates in the bond to the Self-Immolating Unit, typically through a carbamate
functional group. As used herein, the terms “Drug Unit” and “Drug moiety” are
synonymous and used interchangeably. Although a therapeutic agent is incorporated into a
Drug Linker compound or Ligand Drug Conjugate as a Drug Unit, the manner in which
that is accomplished varies. For example, the entire therapeutic agent may be used for
conjugation or an intermediate thereof is used, which is further elaborated to complete the
structure of the Drug Unit.

[0108] Useful classes of cytotoxic or immunomodulatory agents include, for example,

DNA minor groove binders, DNA replicat~ ‘nhibitors and DNA damaging agents,
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including topoisomerase inhibitors, such as camptothecin and irinotecan, anthracyclins,
such as doxorubicin, idarubicin, daunorubicin, doxorubicin propyloxazoline (DPO) and
cyanomorpholino-doxorubicin and cyclopropyl-benzimidazole compounds, such as
duocarmycin and CC-1065 and pyrrolobenzodiazepine dimer compound (PBD) such as
those described in U.S. Patent No. 9,242,013, the structures of which are specifically
incorporated by reference herein.

Embodiments

[0109] A number of embodiments of the invention are described below followed by a
more detailed discussion of the components, e.g., groups, reagents, and steps, that are
useful in the processes of the present invention. Any of the selected embodiments for the
components of the processes can apply to each and every aspect of the invention as
described herein or they may relate to a single aspect. The selected embodiments may be
combined together in any combination appropriate for preparing a Drug Linker compound
or Intermediate thereof.

[0110] In one group of embodiments, provided herein are methods for preparing a

Drug Linker intermediate compound of Formula VID:

¢ (VID)
[0111] or a salt thereof, wherein
[0112] Q is an optionally protected functional group, preferably, hydroxyl, thiol,
amide or amine functional group;
[0113] A is a an optional Connector Unit;
[0114] B is a an optional Branching Unit and is present when subscript t is greater
than 1 and is absent when subscript tis 1;
[0115] S* is a Self-Immolating Unit, preferably having the structure of Formula XV
or Formula XVI:

oy
[0116]  # (XV)
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0] R1R2 D
J"j@/\OJ\l\I‘XT,/
o117]  # R (XVI),
[0118] wherein the wavy line indicates the point of attachment to A, and # indicates

the point of attachment to the glycosidic oxygen atom of the glucuronic acid moiety;
[0119] D is a Drug Unit incorporating a DNA minor groove binder, DNA damaging
agent or DNA replication inhibitor;

[0120] R’ is C;-Cs alkyl or optionally substituted phenyl so that —OR” provides for an
ester functional group that is a suitable carboxylic acid protecting group; and

[0121] Subscript tis 0, 1, 2, 3, or 4;

[0122] the method comprising the step of:

[0123] (c) contacting a compound of Formula VIC with either a Grignard reagent or
an alkoxy magnesium halide in a suitable alcohol-containing solvent, wherein the Formula

VIC compound has the structure of:

t (VIC)
[0124] or a salt thereof, wherein
[0125] each of R is independently C;-Cs alkyl or optionally substituted phenyl so
that RSC(=0)- provides for an ester functional group that is a suitable hydroxyl protecting
group; and the remaining variable groups are as previously defined,
[0126] wherein said Grignard reagent or alkoxy magnesium halide contacting
selectively removes the hydroxyl protecting groups whereby the Formula VID compound
or its salt is obtained.
[0127] In another group of embodiments, provided herein are methods for preparing a

Drug Linker intermediate compound of Formula VIIE:
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B—NH,

t (VIIE)
[0128] or a salt thereof, wherein
[0129] S*, D, A, and B are as previously defined for Formula VID, and
[0130] the method comprising the steps of:
[0131] (c) contacting a compound of Formula VIIC with either a Grignard reagent
or an alkoxy magnesium halide in a suitable an alcohol-containing solvent, wherein the

Formula VIIC compound has the structure of:

o)
REG
O D
O’g)Rﬁdé o—s
o A
RSO B—Q
t (VIIC)

[0132] or a salt thereof, wherein

[0133] S*, D, A, and B are as defined for Formula VIIE;

[0134] Q’ is a suitably protected amino group;

[0135] each of R® and R” is independently C;-Cs alkyl or optionally substituted
phenyl so that R°C(=0)- provides for an ester functional group that is a suitable hydroxyl
protecting group and —OR” provides for an ester functional group that is a suitable
carboxylic acid protecting group; and the remaining variable groups are as previously
defined,

[0136] wherein said Grignard reagent or alkoxy magnesium halide contacting
selectively removes the hydroxyl protecting groups to provide a compound of Formula

VIID:
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B—Q'

t (VIID)
[0137] or a salt thereof, wherein the variable groups are as previously defined; and
[0138] (d) contacting the Formula VIID compound with a deprotecting agent,
[0139] wherein said deprotecting agent contacting removes the amine and carboxylic
acid protecting groups whereby the Formula VIIE compound or its salt is obtained.
[0140] In another group of embodiments, provided herein are methods for preparing a

Drug Linker intermediate compound of Formula ID:

(ID)

[0141] or a salt thereof, wherein

[0142] S’ is absent or—NRN-C(R")(R?)-, wherein RN, R! and R? independently are
hydrogen, optionally substituted C;-Cs alkyl, optionally substituted Cs-Ci14 aryl, or
optionally substituted C-linked Cs-Cs heteroaryl, or RN and R! together with the nitrogen
and carbon atoms to which they are attached comprise an azetidinyl, pyrrolodinyl,
piperidinyl or homopiperidinyl moiety, and R? is hydrogen;

[0143] D is a Drug Unit incorporating a DNA minor groove binder, DNA damaging
agent or DNA replication inhibitor having a functional group, in particular, hydroxyl, thiol
or amine functional group, that forms a covalent bond with S’;

[0144] T* is a heteroatom from said functional group, preferably, oxygen, sulfur, or
optionally substituted nitrogen;

[0145] 7! is a first suitable amine protecting group; and
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[0146] R7 is C1-Cs alkyl or optionally substituted phenyl so that -OR” provides for an
ester functional group that is a suitable carboxylic acid protecting group; and the
remaining variable groups are as defined for Formula VID,

[0147] the method comprising the step of:

[0148] (c) contacting a compound of Formula IC with either a Grignard reagent or an
alkoxy magnesium halide in a suitable alcohol-containing solvent, wherein the Formula

IC compound has the structure of:

O« _OR7 o
OYO”’"' OJ\S'—T*—D
R8O
O O _NH
R6O” O Y
0
RGO>= B/A
NHZ'! (IC)

[0149] or a salt thereof, wherein

[0150] each of R is independently C;-Cs alkyl or optionally substituted phenyl so
that R°C(=0)- provides for an ester functional group that is a suitable hydroxyl protecting
group; and the remaining variable groups are as previously defined,

[0151] wherein said Grignard reagent or alkoxy magnesium halide contacting
selectively removes the hydroxyl protecting groups whereby the Formula ID compound or
its salt is obtained.

[0152] In another group of embodiments, provided herein are methods for preparing a

Drug Linker intermediate compound of Formula IE:

O OH o
o .
HO” > Yo
OH OYNH
?/A
NH, (IE)

[0153] or a salt thereof, wherein
[0154] S’, D, T, B, and A are as previously defined for Formula VID,
[0155] the method comprising the steps of:
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[0156] (c) contacting a compound of Formula IC with either a Grignard reagent or
an alkoxy magnesium halide in a suitable alcohol-containing solvent, wherein the Formula

IC compound has the structure of:

O« _OR7 o
OYO”’"' O)]\S‘—T*-D
R8O
O O _NH
R6O” O Y
0
RGO>= B~ A
NHZ' (IC)

[0157] or a salt thereof, wherein

[0158] Z! is a first suitable amine protecting group; and

[0159] each of R® and R is independently C;-Cs alkyl or optionally substituted
phenyl so that RéC(=0)- provides for an ester functional group that is a suitable hydroxyl
protecting group and —OR” provides for an ester functional group that is a suitable
carboxylic acid protecting group; and the remaining variable groups are as previously
defined,

[0160] wherein said Grignard reagent or alkoxy magnesium halide contacting

selectively removes the hydroxyl protecting groups to provide a compound of Formula ID:

7
O« OR )OI\
HO///
Oo” "§-T-D
HO™ Y 7O
OH OYNH
A
i
NHZ! (ID)
[0161] or a salt thereof, wherein the variable groups are as previously defined; and

[0162] (d) contacting the Formula ID compound with a first deprotecting agent,
[0163] wherein said first deprotecting agent contacting removes the amine and
carboxylic acid protecting groups whereby the Formula IE compound or its salt is
obtained.

[0164] In another group of embodiments, provided herein are methods for preparing a

Drug Linker intermediate compound of Formula IID:
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[0165] or a salt thereof, wherein

[0166] D is a Drug Unit incorporating a DNA minor groove binder, DNA damaging
agent or DNA replication inhibitor having a amine functional group that forms a
carbamate functional group;

[0167] R¢ is hydrogen or a PEG Capping Unit;

[0168] 7! is a first suitable amine protecting group;

[0169] each of L! and L? is independently selected from the group consisting of
optionally substituted Ci-Cyp alkylene, optionally substituted C4-Cao heteroalkylene,
optionally substituted C3-Cs carbocyclo, optionally substituted Cs-Cio arylene, and
optionally substituted C3-Cs heterocyclo;

[0170] R7 is Ci-Cs alkyl or optionally substituted phenyl so that —OR” provides for an
ester functional group that is a suitable carboxylic acid protecting group; and

[0171] subscript n is an integer ranging from 2 to 24,

[0172] the method comprising the steps of:

[0173] (a) contacting a compound of Formula ITA with a second deprotecting agent,

wherein the Formula IIA compound has the structure of:

O§_ ‘R 0
o, N
o8 "o 0">p
0 (o}
o] O O _NH
:(Rs ‘
]
RG /L
O _NH
1 I NHZz?
Zi AN
H IIA)
[0174] or a salt thereof, wherein

[0175] 72 is a second suitable amino protecting group;
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[0176] each of RS is independently Ci-Cs alkyl or optionally substituted phenyl so
that R%C(=0)- provides for an ester functional group that is a suitable hydroxyl protecting
group; and the remaining variable groups are as defined for Formula IID.

[0177] wherein said second deprotecting agent contacting selectively removes the 72

amino protecting group to provide a compound of Formula IIB:

H (11IB)
[0178] or a salt thereof, wherein the variable groups are as previously defined by
Formula ITA;

[0179] (b) contacting the Formula IIB compound in a suitable solvent with a

R8\</\ >,R°
O
: (iv),

[0180] wherein R® is an activated ester, R¢ is hydrogen or a PEG Capping Unit, and

compound of Formula iv:

[0181] subscript n is a integer ranging from 2 to 24, or

[0182] (b*) contacting the Formula IIB compound in a suitable solvent with a
Formula iv compound in which R3 is -COOH in the presence of a first activating agent;
and

[0183] subscript n is an integer ranging from 2 to 24,

[0184] wherein said contacting of step (b) or (b’) provides a compound of Formula

IIC:
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[0185] or a salt thereof, wherein the variable groups are as previously defined by
Formula ITA; and
[0186] (c) contacting the Formula IIC compound with either a Grignard reagent or an

alkoxy magnesium halide in a suitable alcohol-containing solvent,
[0187] wherein said Grignard reagent or alkoxy magnesium halide contacting

selectively removes the hydroxyl protecting groups to provide the Formula IID compound

or its salt.

[0188] In another group of embodiments is provided herein are methods for preparing

a Drug Linker intermediate compound of Formula IIE:

OH o
o

1

Qi
I
O
Z
u

T
O« _NH
T 9 e

HoN L3—N/L</\O>R
H
n (IIE)

[0189] or a salt thereof, wherein

[0190] D is a Drug Unit incorporating a DNA minor groove binder, DNA damaging
agent or DNA replication inhibitor having a amine functional group that forms a
carbamate functional group;

[0191] R¢is a PEG Capping Unit;

[0192] each of L! and L? is independently selected from the group consisting of
optionally substituted C1-Cao alkylene, optionally substituted C4-Cao heteroalkylene,
optionally substituted C3-Cs carbocyclo, optionally substituted Cs-C1o arylene, and
optionally substituted C3-Cs heterocyclo; and

[0193] subscript n is an integer ranging from 2 to 24;

[0194] the method comprising the steps of:

[0195] (a) contacting a compound of Formula ITA with a second deprotecting agent,

wherein the Formula ITA compound has the structure of:
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0 © O'R7 0
R}_O" o) OJ\D
0 0
o:< O O _NH
RG
(o] L'I
RS /
O« _NH
1 I _NHZ2
AN
N (IIA)

[0196] or a salt thereof, wherein

[0197] each of R%is independently Ci-Cg alkyl or optionally substituted phenyl so
that R°C(=0)- provides for an ester functional group that is a suitable hydroxyl protecting
group;

[0198] each of Z! and Z? is independently a first and second suitable amino protecting
group, respectively; and the remaining variable groups are as previously defined by
Formula IIE,

[0199] wherein said second deprotecting agent contacting selectively removes the Z2

amino protecting group to provide a compound of Formula IIB:

(1IB)
[0200] or a salt thereof, wherein the variable groups are as previously described by
Formula ITA;
[0201] (b) contacting the Formula IIB compound in a suitable solvent with a

compound of Formula iv:

RB\</\ )Rc
O
" (iv),

[0202] wherein R is an activated ester; R® is hydrogen or a PEG Capping Unit; and
subscript n is an integer ranging from 2 t0 24, or

[0203] (b’) contacting the Formula IIB compound with a Formula iv compound in
which R? is ~-COOH and subscript n is an integer ranging from 2 to 24 in the presence of a

first activating agent in a suitable solvent; -~~~
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[0204] wherein said contacting of step (b) or (b’) provides a compound of Formula
IIcC:
ON w7 o
peelona
o} i o
O_ Os NH
R S0 0
5
ONH
z j\/\ 2
N LB—N*<”O>R°
H H
n (I1C)
[0205] or a salt thereof, wherein the variable groups are as previously defined by

Formula ITA and Formula iv;
[0206] (¢) contacting the Formula IIC compound with either a Grignard reagent or an

alkoxy magnesium halide in a suitable alcohol-containing solvent,
[0207] wherein said Grignard reagent or alkoxy magnesium halide contacting

selectively removes the hydroxyl protecting groups to provide a compound of Formula

IID:
Oy OR’ o
HO' 0
OH O>,NH
L1
O NH
O 1
Z\NIL?’” )k</\o>/R
v (IID)
[0208] or a salt thereof, wherein the variable groups are as previously defined by

Formula IIC; and
[0209] (d) contacting the Formula IID compound with a first deprotection agent,

[0210] wherein said first deprotection agent contacting removes the amine and

carboxylic acid protecting groups whereby the Formula ITE compound or its salt is

obtained.
[0211] In another group of embodiments, provided herein are methods for preparing a

Drug Linker compound of Formula II:
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CO,H o
HO,. JU

(@) (O]
HO O

éH Ox NH
>

O

L1
[
O O _NH
J Q RC
NI Nkﬂl\<//“‘C)>’”
\Lz N L3/ n
3 H

ey

[0212] or a salt thereof, wherein

[0213] D is a Drug Unit incorporating a DNA minor groove binder, DNA damaging
agent or DNA replication inhibitor having a amine functional group that forms a
carbamate functional group;

[0214] R°¢ is hydrogen or a PEG Capping Unit;

[0215] each of L', L%, and L3 is independently selected from the group consisting of
optionally substituted Ci-Cyo alkylene, optionally substituted C4-Cao heteroalkylene,
optionally substituted C3-Cs carbocyclo, optionally substituted Cs-C1o arylene, and
optionally substituted C3-Cs heterocyclo; and

[0216] subscript n is an integer ranging from 2 to 24,

[0217] the method comprising the steps of:

[0218] (c) contacting a compound of Formula IIC with either a Grignard reagent or
an alkoxy magnesium halide in a suitable alcohol-containing solvent, wherein the Formula

IIC compound has the structure of:
O Or7 0
peevons
o io o
O_ O NH
RS
had

I
O« _NH
O C
ZQHIL?,_H)k{/\o)R
n 11(0)]

[0219] or a salt thereof, wherein
[0220] Z! is a first suitable amino protecting group; and

[0221] the remaining variable groups are as previously defined by Formula II,
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[0222] wherein said Grignard reagent or alkoxy magnesium halide contacting
selectively removes the hydroxyl protecting groups to provide a compound of Formula

IID:

(o]
*{/\o}w
" (IID)

[0223] or a salt thereof, wherein the variable groups are as previously defined by
Formula II;

[0224] (b) contacting the Formula IID compound with a first deprotecting agent,
[0225] wherein said first deprotecting agent contacting removes the amine and

carboxylic acid protecting groups to provide a compound of Formula IIE:

[0226] or a salt thereof, wherein the variable groups are as previously defined by
Formula II;
[0227] (c) contacting the Formula ITE compound in a suitable solvent with a

compound of Formula v:

o]
2
& I“c;ozH
\
© v,

[0228] or a salt thereof, wherein L? is as previously defined by Formula II, in the
presence of an second activating agent,
[0229] wherein said Formula v contacting provides the Formula II compound.
[0230] In another group of embodiments, provided herein are methods for preparing a

Drug Linker compound of Formula II:
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CO,H 0

HO,,, J

0} 0" ™D
HO Y O

OH O<_NH
>

L1
[
O O _NH 0
o) c
aWt I NHlk(/\O)/R
N\Lz N L3/ n
O H

[0231] or a salt thereof, wherein

Ly

[0232] D is a Drug Unit incorporating a DNA minor groove binder, DNA damaging
agent or DNA replication inhibitor having a amine functional group that forms a
carbamate functional group;

[0233] each of L', L2, and L? is independently selected from the group consisting of
optionally substituted C1-Czo alkylene, optionally substituted Cs-C2o heteroalkylene,
optionally substituted C3-Cs carbocyclo, optionally substituted Cs-C1o arylene, and
optionally substituted C3-Cs heterocyclo; and

[0234] subscript n is an integer ranging from 2 to 24,

[0235] the method comprising the steps of:

[0236] (a) contacting a compound of Formula ITA with a second deprotecting agent,

wherein the Formula ITA compound has the structure of:

OO 7

y_ O
RS o 0 OJ\D
0 (o)
o==< O O _NH
RG
(@] L‘l
R® /
O+ _NH
A% I _.NHZ2
N7 LB
H (ITA),

[0237] or a salt thereof, wherein

[0238] each of R® and R7 is independently C;-Cs alkyl or optionally substituted
phenyl so that RéC(=0)- provides for an ester functional group that is a suitable hydroxyl
protecting group and —OR7 provides for an ester functional group that is a suitable
carboxylic acid protecting group,

[0239] each of Z! and Z? is independently a first and second suitable amino protecting

group, respectively;
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[0240] subscript n is an integer ranging from 2 to 24; and
[0241] the remaining variable groups are as previously defined by Formula II,
[0242] wherein said second deprotecting agent contacting selectively removes the 72

amino protecting group to provide a compound of Formula IIB:

2 i A2

N
H (IIB)

[0243] or a salt thereof, wherein the variable groups are as previously defined by
Formula ITA

[0244] (b) contacting the Formula IIB compound in a suitable solvent with a

R8\</\ >,R°
0
" (iv),

[0245] wherein R® is an activated ester, R¢ is hydrogen or a PEG Capping Unit, and

compound of Formula iv:

subscript n is an integer ranging from 2 to 24, or
[0246] (b’) contacting the Formula IIB compound with a compound of Formula iv in
which R8 is -COOH in the presence of a first activating agent, and subscript n is an integer

ranging from 2 to 24,

[0247] wherein said contacting of step (b) or (b’) provides a compound of Formula
IIcC:
e
“R? 0
Ty ot
o} j)\o o
O, O NH
RS
v
O NH
o]
Z{HIB_H )g</\o>/Rc
n I1C)

[0248] or a salt thereof, wherein the variable groups are as previously defined by

Formula IIA and Formula iv;
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[0249] (c) contacting the Formula IIC compound with either a Grignard reagent or an

alkoxy magnesium halide in a suitable alcohol-containing solvent,
[0250] wherein said Grignard reagent or alkoxy magnesium halide contacting

selectively removes the hydroxyl protecting groups to provide a compound of Formula

IID:
O OR’ o
pevonn
HO” "0
OH O>/NH
L1
O NH
Z{HILS—”)%{/\O}RC
- (IID)
[0251] or a salt thereof, wherein the variable groups are as previously defined by
Formula IIC;
[0252] (d) contacting the Formula IID compound with a first deprotecting agent,
[0253] wherein said first deprotecting agent contacting removes the amine and

carboxylic acid protecting groups to provide a compound of Formula IIE:

0. OH
HO” > o
H O>/NH

8

L1
o) r\'lH
HZNIL?*—NE%/\{D)/Rc
H
n (IIE)

or a salt thereof, wherein the variable groups are as previously defined by

[0254]
Formula IID; and
[0255] (e) contacting the Formula ITE compound with a compound of Formula v:

(o]

2
& L\COZH
\
© ),

[0256] or a salt thereof, wherein L? is as previously defined by Formula II, in the

presence of a second activating agent,
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[0257] wherein said Formula v contacting provides the Formula II compound.
[0258] In another group of embodiments, provided herein are methods for preparing a
Drug Linker compound of Formula II:
CO,H o)
Ho.. A N
HO o)

éH Os NH
>

L1
I
O O _NH 0
(0] c
4 J\ lk</\o>/R
N\L2 N L3/NH n
0 H

ey

[0259] or a salt thereof, wherein

[0260] D is a Drug Unit incorporating a DNA minor groove binder, DNA damaging
agent or DNA replication inhibitor having a amine functional group that forms a
carbamate functional group;

[0261] R¢ is hydrogen or a PEG Capping Unit;

[0262] each of L!, L2, and L3 is independently selected from the group consisting of
optionally substituted Ci-Cyo alkylene, optionally substituted Cs-Coo heteroalkylene,
optionally substituted C3-Cs carbocyclo, optionally substituted Cs-C1o arylene, and
optionally substituted C3-Cs heterocyclo; and

[0263] subscript n is an integer ranging from 2 to 24,

[0264] the method comprising the steps of:

[0265] (b) contacting a compound of Formula IIB in a suitable solvent with a

R8\<AO>VRC
n (iv),

[0266] wherein R® is an activated ester, R¢ is hydrogen or a PEG Capping Unit, and

compound of Formula iv:

subscript n is an integer ranging from 2 to 24, or

[0267] (b’) contacting the Formula IIB compound in a suitable solvent with a
compound of Formula iv in which R® is -COOH in the presence of a first activating agent,
and subscript n is an integer ranging from 2 to 24,

[0268] wherein the Formula IIB compound has the structure of:
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(11B)

[0269] or a salt thereof, wherein

[0270] 7! is a first suitable amino protecting group;

[0271] each of R® and R’ is independently C;-Cg alkyl or optionally substituted
phenyl so that R6C(=0)- provides for an ester functional group that is a suitable hydroxyl
protecting group and —OR” provides for an ester functional group that is a suitable
carboxylic acid protecting group;

[0272] subscript n is an integer ranging from 2 to 24; and

[0273] the remaining variable groups are as previously defined by Formula II,
[0274] wherein said contacting of step (b) or (b’) provides a compound of Formula
IIC:

ONOr7 o
3y
0" > "N
RG&O 0

o) NH
hard

ONH
O C
z{Hj\/\La_Hk(AO)R
n 11(0)]

[0275] or a salt thereof, wherein the variable groups are as previously defined;

[0276] (c) contacting the Formula IIC compound with either a Grignard reagent or an
alkoxy magnesium halide in a suitable alcohol-containing solvent,

[0277] wherein said Grignard reagent or alkoxy magnesium halide contacting
selectively removes the hydroxyl protecting groups to provide a compound of Formula

IID:
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[0278] or a salt thereof, wherein the variable groups are as previously defined by
Formula IIB and Formula iv;

[0279] (d) contacting the Formula IID compound with a first deprotecting agent,
[0280] wherein said first deprotecting agent contacting removes the amine and

carboxylic acid protecting groups to provide a compound of Formula ITE:

Ox OH o
HO,, A%
HO 0
OH Oy NH
L1
O NH
DN TP
HoN LS_H/%AO}R
" (IIE)
[0281] or a salt thereof, wherein the variable groups are as previously defined for
Formula II; and
[0282] (d) contacting the Formula ITE compound with a compound of Formula v:
o}
MRS
N” " ~CO,H
&
© ),
[0283] or a salt thereof, wherein L? is as previously defined by Formula II, in the

presence of a second activating agent, wherein said Formula v contacting provides the

Formula IT compound or its salt.
[0284] In other embodiments, provided herein are methods for preparing a Drug

Linker intermediate compound of Formula ITID:



WO 2018/175994 PCT/US2018/024191
54

R o
HO/;,,,. 0 O)L D
HO” ~"NO

O NH
N N O
H H A

[0285] or a salt thereof, wherein

(I1ID)

[0286] D is a Drug Unit incorporating a DNA minor groove binder, DNA damaging
agent or DNA replication inhibitor having a amine functional group that forms a
carbamate functional group;

[0287] Z! is a suitable amino protecting group;

[0288] R7 is C;1-Cs alkyl or optionally substituted phenyl so that —OR” provides for an
ester functional group that is a suitable carboxylic acid protecting group; and

[0289] subscript n is an integer ranging from 2 to 24,

[0290] the method comprising the step of:

[0291] (c) contacting a compound of Formula ITIC with either a Grignard reagent or
an alkoxy magnesium halide in a suitable alcohol-containing solvent, wherein the Formula

ITIC compound has the structure of:

ON w7 o
© 7 Y07 ;
o O ANH

Ou,
o
R J\O
e
0.

I11C)
[0292] or a salt thereof, wherein
[0293] each of RS is independently C;-Cs alkyl or optionally substituted phenyl so

that R%C(=0)- provides for an ester functional group that is a suitable hydroxyl protecting

group;
[0294] and the remaining variable groups are as previously defined by Formula IIID,
[0295] wherein said Grignard reagent or an alkoxy magnesium halide contacting

provides the Formula IIIC compound or its salt.



WO 2018/175994 PCT/US2018/024191
55

[0296] In other embodiments, provided herein are methods for preparing a Drug

Linker intermediate compound of Formula ITID:

BB
Ho/a,,, 0O O D
HO™ Y~ 7O

OH Oy _NH

OUNH
ZLI/\A g

N N O

H H A

[0297] or a salt thereof, wherein

(IT1ID)

[0298] D is a Drug Unit incorporating a DNA minor groove binder, DNA damaging
agent or DNA replication inhibitor having a amine functional group that forms a
carbamate functional group;

[0299] Z! is a first suitable amino protecting group;

[0300] R’ is C;-Cs alkyl or optionally substituted phenyl so that—-OR” provides for an
ester functional group that is a suitable carboxylic acid protecting group; and

[0301] subscript n is an integer ranging from 2 to 24,

[0302] the method comprising the steps of:

[0303] a) contacting a compound of Formula IITA with a second deprotecting agent,

wherein the Formula ITIA compound has the structure of:

0 OR’
N b
oy,
RE (0] O D
oY "o
o=< O O _NH
R6
RS N
O+ _NH
ZAN I/\/\ e
N N
H H (ITTA),

[0304] or a salt thereof, wherein
[0305] 72 is a second suitable amino protecting group,
[0306] each of R is independently C;-Cs alkyl or optionally substituted phenyl so

that R°C(=0)- provides for an ester functional group that is a suitable hydroxyl protecting

group,
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[0307] wherein said second deprotecting agent contacting selectively removes the Z2

amino protecting group to provide a compound of Formula ITIB:

N NH,
H (I1IB)

[0308] or a salt thereof, wherein the variable groups are as previously defined by
Formula ITTA;

[0309] (b) contacting the compound of Formula ITIB in a suitable solvent with a

)

compound of Formula iv:

(iv),
[0310] wherein R® is an activated ester; and subscript n is an integer ranging from 2 to
24, or
[0311] (b’) contacting the Formula IIIB compound with a compound of Formula iv in

which R? is -COOH and subscript n is an integer ranging from 2 to 24 in the presence of

an activating agent; and

[0312] wherein said contacting of step (b) or (b’) provides a compound of Formula
1IC:
ONOw o]
RO A
R Y N0
Re'ko 0 8 NH

e

O _NH
. I/\A 2
n (II1O);
[0313] or a salt thereof, wherein the variable groups are as previously defined by
Formula IITA and Formula iv;
[0314] (c) contacting the Formula IIIC compound with either a Grignard reagent or

an alkoxy magnesium halide in a suitable alcohol-containing solvent,
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[0315] wherein said Grignard reagent or an alkoxy magnesium halide contacting
provides the Formula ITID compound or its salt.
[0316] In other embodiments, provided herein are methods for preparing a Drug

Linker intermediate compound of Formula IIID:

O Onre7 o
HO” > Yo
OH Oy NH

O, NH

VAN I/\/\ i
N N O
H H A

[0317] or a salt thereof, wherein

(I1ID)

[0318] D is a Drug Unit incorporating a DNA minor groove binder, DNA damaging
agent or DNA replication inhibitor having an amine functional group that forms a
carbamate functional group;

[0319] 7! is a first suitable amino protecting group;

[0320] R7 is C;-Cs alkyl or optionally substituted phenyl so that—OR” provides for an
ester functional group that is a suitable carboxylic acid protecting group; and

[0321] subscript n is an integer ranging from 2 to 24,

[0322] the method comprising the steps of:

[0323] (b) contacting a compound of Formula IIIB in a suitable solvent with a

compound of Formula iv:

RS
R
" (iv),
[0324] wherein R® is an activated ester; and subscript n is an integer ranging from 2 to
24, or
[0325] (b’) contacting the Formula IIIB compound with a compound of Formula iv in

which R? is -COOH and n is an integer ranging from 2 to 24 in the presence of a first
activating agent,

[0326] wherein the Formula ITIB compound has the structure of:
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NH,

(I11IB)

[0327] or a salt thereof, wherein

[0328] each of Re is independently C;-Cs alkyl or optionally substituted phenyl so
that R°C(=0)- provides for an ester functional group that is a suitable hydroxyl protecting
group; and the remaining variable groups are as previously defined by Formula IIID; and

[0329] wherein said contacting of step (b) or (b’) provides a compound of Formula

IIC:
OO
“RY o]
T
i
O_ Oy NH
R0
O NH
DU ey
AN N
H H
n {I1C);
[0330] or a salt thereof, wherein the variable groups are as previously defined by
Formula ITIB and Formula iv; and
[0331] (b) contacting the Formula IIIC compound with either a Grignard reagent or
an alkoxy magnesium halide in a suitable alcohol-containing solvent,
[0332] wherein said Grignard reagent or an alkoxy magnesium halide contacting
provides the Formula ITID compound or its salt.

[0333] In other embodiments, provided herein are methods for preparing a Drug

Linker intermediate compound of Formula IITE:
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(IIIE)

[0334] or a salt thereof, wherein

[0335] D is a Drug Unit incorporating a DNA minor groove binder, DNA damaging
agent or DNA replication inhibitor having an amine functional group that forms a
carbamate functional group; and

[0336] subscript n is an integer ranging from 2 to 24,

[0337] the method comprising the step of:

[0338] (c) contacting a compound of Formula IIIC with either a Grignard reagent or
an alkoxy magnesium halide in a suitable alcohol-containing solvent; and

[0339] (d) contacting the product of step (c) with a first deprotecting agent wherein
the first deprotecting agent is an aqueous-containing solution of a suitable base,

[0340] wherein the Formula IIIC compound has the structure of:

(o)

[0341] or a salt thereof, wherein

[0342] Z! is a suitable amino protecting group;

[0343] each of R® and R’ is independently C;-Cs alkyl or optionally substituted
phenyl so that RéC(=0)- provides for an ester functional group that is a suitable hydroxyl
protecting group and —OR” provides for an ester functional group that is a suitable
carboxylic acid protecting group; and

[0344] the remaining variable groups are as previously defined by Formula IIIE, and
[0345] wherein said contacting of steps (¢) and (b) provide the Formula IITE

compound or its salt.
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[0346] In other embodiments, provided herein are methods for preparing a Drug

Linker intermediate compound of Formula IITE:

BN

HO,,
° O
HO' Y (6]
O O;/NH
Ox NH
I/\/\ 2
HoN H
n

[0347] or a salt thereof, wherein

D

(ITIE)

[0348] D is a Drug Unit incorporating a DNA minor groove binder, DNA damaging
agent or DNA replication inhibitor having a amine functional group that forms a
carbamate functional group; and

[0349] subscript n is an integer ranging from 2 to 24,

[0350] the method comprising the steps of:

[0351] (b) contacting a compound of Formula IIIB in a suitable solvent with a

compound of Formula iv:

R8
)
: (iv),
[0352] wherein R® is an activated ester; and subscript n is an integer ranging from 2 to
24, or
[0353] (b’) contacting the Formula IIIB compound with a compound of Formula iv in

which R® is -COOH and subscript n is an integer ranging from 2 to 24 in the presence of a
first activating agent,

[0354] wherein the Formula IIIB compound has the structure of:

(IT11B)
[0355] or a salt thereof, wherein

[0356] Z! is a suitable amino protecti=~ ~~oup;



WO 2018/175994 PCT/US2018/024191
61

[0357] each of R® and R’ is independently C1-Cs alkyl or optionally substituted
phenyl so that RéC(=0)- provides for an ester functional group that is a suitable hydroxyl
protecting group and —OR provides for an ester functional group that is a suitable
carboxylic acid protecting group; and the remaining variable group are as previously
defined by Formula IITE

[0358] said contacting of step (b) or (b’) provides a compound of Formula ITIC

ON w7 o]
pre¥oan
Reko &_o\ A

R6
O NH
z I/\/\ 2
n (II1C);
[0359] or a salt thereof, wherein the variable groups are as previously defined by

Formula ITIB and Formula iv;

[0360] (c) contacting the Formula IIIC compound with either a Grignard reagent or
an alkoxy magnesium halide in a suitable alcohol-containing solvent; and

[0361] (c) contacting the product of step (b) with a first deprotecting agent wherein
the first deprotecting agent is an aqueous-containing solution of a suitable base,

[0362] wherein said contacting of steps (b) and (c) provide the Formula ITTE
compound.

[0363] In other embodiments, provided herein are methods for preparing a Drug

Linker compound or intermediate thereof of Formula IIIE:

Oy -OH )o]\
HOL,, o ~b
HO” > Yo

OH Oy NH

(IIIE)

[0364] or a salt thereof, wherein

[0365] D is a Drug Unit incorporating a DNA minor groove binder, DNA damaging
agent or DNA replication inhibitor having an amine functional group that forms a

carbamate functional group; and
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[0366] subscript n is an integer ranging from 2 to 24,
[0367] the method comprising the steps of:
[0368] (a) contacting a compound of Formula ITIA with a second deprotecting agent,

wherein the Formula ITIA compound has the structure of:

(¢] (o}
o) ~R? 0
>—o,, o o
RB
6] v (0]
o=< O O _NH
5}
R ko
RS
(¢] NH
21\ I/\/\ - 2
N N z
H H (ITTA),

[0369] or a salt thereof, wherein

[0370] Z! and 72 are independently a first and second suitable amino protecting
group, respectively;

[0371] each of R% and R7 is independently C;-Cs alkyl or optionally substituted
phenyl so that RC(=0)- provides for an ester functional group that is a suitable hydroxyl
protecting group and —OR” provides for an ester functional group that is a suitable
carboxylic acid protecting group; and

[0372] wherein said first deprotecting agent contacting selectively removes the Z>

amino protecting group to provide a compound of Formula ITIB:

N NH,
H (I1IB)

[0373] or a salt thereof, wherein the variable groups are as previously defined by
Formula IITA;

[0374] (b) contacting the Formula IIIB compound in a suitable solvent with a

o,

compound of Formula iv:

(iv),
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[0375] wherein R is an activated ester; and subscript n is an integer ranging from 2 to
24, or
[0376] (b’) contacting the Formula IIIB compound with a compound of Formula iv in

which R® is -COOH and subscript n is an integer ranging from 2 to 24 in the presence of a

first activating agent; and

[0377] wherein said contacting of step (b) or (b*) provides a compound of Formula
IIC:
0
J\D
PN O AN
O NH
} o}
Z\H HJ\</\O>
n II1C)
[0378] or a salt thereof, wherein the variable groups are as previously defined by
Formula IITA and Formula iv;
[0379] (c) contacting the Formula IIIC compound with either a Grignard reagent or an

alkoxy magnesium halide in a suitable alcohol-containing solvent; and

[0380] (d) contacting the product of step (c) with a first deprotecting agent, wherein
the first deprotecting agent is an aqueous-containing solution of a suitable base,

[0381] wherein said contacting of steps (¢) and (d) provide the Formula IIIE
compound or its salt.

[0382] In other embodiments, provided herein are methods for preparing a Drug

Linker compound or intermediate thereof of Formula IITF:
COH o
HO,,. P

O 0" "D

HO” "0
OH Og_NH

O
/ i OINE\/\ i
N N N)k(/\oaf
4 H H n
"y
73

[0383] or a salt thereof, wherein

(IIIF)
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[0384] D is a Drug Unit incorporating a DNA minor groove binder, DNA damaging
agent or DNA replication inhibitor having an amine functional group that forms a
carbamate functional group;

[0385] 73 is a third suitable amino protecting group that is acid-labile; and

[0386] subscript n is an integer ranging from 2 to 24,

[0387] the method comprising the steps of:

[0388] (c) contacting a compound of Formula ITIC with either a Grignard reagent or
an alkoxy magnesium halide in a suitable alcohol-containing solvent; and

[0389] (d) contacting the product of step (a) with a second deprotecting agent,
wherein the second deprotecting agent is an aqueous-containing solution of a suitable
base,

[0390] wherein the Formula ITIC compound has the structure of:

O, Onpr o

3f%,éOI£;TAme

0. NH
Z{NIMN%\C%
n(IIIC)

[0391] or a salt thereof, wherein

[0392] 7! is a first suitable amino protecting group;

[0393] each of R® and R7 is independently C;-Cs alkyl or optionally substituted
phenyl so that R6C(=0)- provides for an ester functional group that is a suitable hydroxyl
protecting group and —OR” provides for an ester functional group that is a suitable

carboxylic acid protecting group; and

[0394] and the remaining variable groups are as previously defined by Formula IIIF,
[0395] wherein said contacting of steps (c) and (d) provide a compound of Formula
IIIE,

[0396] wherein the Formula IIIE compound has the structure of :
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OxOH o
HOW, g O/lkD
HO” > 0

OH O;/NH
OgNH
I/\/\ R
H,N N
n

[0397] or a salt thereof, wherein the variable groups are as previously defined by

Formula IIIC; and

(IIIE)

[0398] contacting the compound of Formula IIIE in a suitable solvent with a

compound of Formula v:

© ),
[0399] or a salt thereof, in the presence of a second activating agent, wherein said
Formula v contacting provides the Formula IIIF compound or its salt.
[0400] In other embodiments, provided herein are methods for preparing Drug Linker

compound or intermediate thereof of Formula IITF:

CO,H o)
HO, g O)J\D
HO” Y YO
OH O;/NH
0
gf i Oﬂv\ i
N])LN NJ\P\O%
o H H n
i
z? (IITF)

[0401] or a salt thereof, wherein

[0402] D is a Drug Unit incorporating a DNA minor groove binder, DNA damaging
agent or DNA replication inhibitor having an amine functional group that forms a
carbamate functional group;

[0403] 73 is a third suitable amino protecting group that is acid-labile; and

[0404] subscript n is an integer ranging from 2 to 24,



WO 2018/175994 PCT/US2018/024191
66

[0405] the method comprising the steps of:
[0406] (b) contacting a compound of Formula IIIB in a suitable solvent with a

compound of Formula iv:

RS
R
: (iv),
[0407] wherein R® is an activated ester; and n is an integer ranging from 2 to 24, or
[0408] (b’) contacting a compound of Formula IIIB with a compound of Formula iv

in which R® is -COOH and subscript n is an integer ranging from 2 to 24 in the presence of
first activating agent;

[0409] wherein the Formula ITIB compound has the structure of:

(I1IB)

[0410] wherein Z! is a first suitable amino protecting group;

[0411] each of R% and R7 is independently C;-Cg alkyl or optionally substituted
phenyl so that RSC(=0)- provides for an ester functional group that is a suitable hydroxyl
protecting group and —OR” provides for an ester functional group that is a suitable
carboxylic acid protecting group; and the remaining variable group is as previously
defined by Formula IIIF,

[0412] wherein said contacting of step (b) or (b’) provides a compound of Formula

IIIC:

ON R o
rseioas
\(@/ 1 D

e
o] O. NH
RS
&
O NH
r I/\/\ ?‘\</\>
N N O
H H A

[0413] or a salt thereof, wherein the variable groups are as previously defined by

(ITIC)

Formula ITIB and Formula iv;
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[0414] (c) contacting the Formula ITIC compound with either a Grignard reagent or
an alkoxy magnesium halide in a suitable alcohol-containing solvent; and

[0415] (d) contacting the product of step (c) with a second deprotecting agent,
wherein the second deprotecting agent is an aqueous-containing solution of a suitable
base,

[0416] wherein said contacting of steps (c) and (d) provide a compound of Formula
IIE:

[0417] wherein the Formula IIIE compound has the structure of :

(IIIE)
[0418] or a salt thereof, wherein the variable groups are as previously defined by
Formula IITF; and
[0419] (e) contacting the Formula ITIE compound with a compound of Formula v:
—73

o J:N z

&1 CO,H

\

o ),

[0420] or a salt thereof, wherein Z? is as previously defined by Formula IIIF, in the

presence of a second activating agent,

[0421] wherein said Formula v contacting provides the Formula IIIF compound or its
salt.
[0422] In other embodiments, provided herein are methods for preparing compounds

of Formula ITIF:
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CO,H o
Ho., L

(0] O” D
HO®™ Y~ O

OH O;/NH
Ty,

N

(o]
H
z? (ITTF)

[0423] or a salt thereof, wherein
[0424] D is a Drug Unit incorporating a DNA minor groove binder, DNA damaging
agent or DNA replication inhibitor having an amine functional group that forms a
carbamate functional group;
[0425] 73 is a third suitable amino protecting group that is acid-labile; and
[0426] subscript n is an integer ranging from 2 to 24,
[0427] the method comprising the steps of:
[0428] (a) contacting a compound of Formula ITIA with a second deprotecting agent,
wherein the Formula ITIA compound has the structure of:

o} CO,R’ 0

aielonn

RG

o YY" Yo
o:< O Os_NH
R6 \A\

R® ¥
O NH
z\ I/\/\ .z

N N

H H (IITA),
[0429] or a salt thereof, wherein
[0430] Z! is a first suitable amino protecting group;
[0431] 7? is a second suitable amino protecting group;

[0432] each of RS and R7 is independently C;-Cg alkyl or optionally substituted
phenyl so that RC(=0)- provides for an ester functional group that is a suitable hydroxyl
protecting group, and —OR” provides for an ester functional group that is a suitable
carboxylic acid protecting group; and wherein the remaining variable groups are as

previously defined by Formula IIIF,
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[0433] wherein the second deprotecting agent contacting selectively removes the 72
amino protecting group to provide a compound of Formula IIIB:

O Ong7

e}
On. o O’l\D
O
Z{N H,
H (I11B)
[0434] or a salt thereof, wherein the variable groups are as previously defined by

Formula ITTA;

[0435] (b) contacting the Formula IIIB compound in a suitable solvent with a

)

compound of Formula iv:

(iv),
[0436] wherein R® is an activated ester; and subscript n is an integer ranging from 2 to
24, or
[0437] (b’) contacting the Formula IIIB compound with a compound of Formula iv in

which R? is -COOH and subscript n is an integer ranging from 2 to 24 in the presence of a
first activating agent;
[0438] wherein said contacting of step (b) or (b’) provides a compound of Formula

IIC:

0
o_ O

0
oy
o
Z{HI/\/\H)K</\O>

n (II1C)

[0439] or a salt thereof, wherein the variable groups are as previously defined by
Formula IITA and Formula iv;

[0440] (c) contacting the Formula IIIC compound with either a Grignard reagent or

an alkoxy magnesium halide in a suitable alcohol-containing solvent; and
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[0441] (d) contacting the product of step (c) with a first deprotecting agent wherein
the first deprotecting agent is an aqueous-containing solution of a suitable base,
[0442] wherein said contacting of steps (¢) and (d) provide a compound of Formula

IIIE
O OH o
HO” Y~ YO
NH

OH o;/
O, NH
I/\/\ 2
H,N N
n

(IIIE);

[0443] or a salt thereof, wherein the variable groups are as previously defined by
Formula IITF;
[0444] (e) contacting the compound of Formula ITIE with a compound of Formula v:

o J:H—zs

@ CO,H

© W),

[0445] wherein Z3 is as previously defined by Formula IIIF, in the presence of a

second activating agent to form the Formula IIIF compound or its salt.
[0446] In other embodiments, provided herein are methods for preparing a Drug

Linker compound or intermediate thereof of Formula III:

COH fo)
HO., OJ\D
HO” "0

OH O< _NH

HN I
[0447] or a salt thereof, wherein
[0448] D is a Drug Unit incorporating a DNA minor groove binder, DNA damaging
agent or DNA replication inhibitor having an amine functional group that forms a
carbamate functional group; and

[0449] subscript n is an integer ranging from 2 to 24,
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[0450] the method comprising the step of:
[0451] contacting a compound of Formula IIIF, with an acidic aqueous-containing

solvent, wherein the Formula IIIF compound has the structure of:

COH

St

ZB
(e]
ey
S n
o (IITF)

[0452] or a salt thereof, wherein Z3 is a third suitable amino activating agent that is
acid-labile; and the remaining variable group are as previously defined by Formula III;
and

[0453] wherein the Formula IITF compound is prepared according to any one of the
preceding methods providing that compound.

[0454] In some embodiments of the methods of preparing a compound of Formula

IIIF, the compound of Formula v has the following chemical structure:

H
N-2Z,

&/[COZH

(0]

E}

[0455] and the compound of Formula IIIF has the following chemical structure:

CO,H )OI\
HO” Y YO
OH Os_NH

Zs Os_NH
HN 0
NN N o
\ lo) n
o ,

[0456] wherein D is a Drug Unit incorporating a DNA minor groove binder, DNA
damaging agent or DNA replication inhibitor having an amine functional group that forms
a carbamate functional group

[0457] subscript n is an integer ranging from 2 to 34; and
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[0458] 73 is a third suitable amino protecting group that is acid-labile.
[0459] In some embodiments of the methods of preparing a compound of Formula

IIIF, the compound of Formula v has the following chemical structure:

H
o NG
N"CO,H
\
0 ;

[0460] and the compound of Formula IIIF has the following chemical structure

CO,H j\
HO.. "o 07D
HO” Y YO
OH Oy_NH
z
2 Os_NH
LN j’ o}
N/:\"HN ""/\/\H)L</\O7
\ o n
O 9

[0461] wherein D is a Drug Unit incorporating a DNA minor groove binder, DNA
damaging agent or DNA replication inhibitor having a amine functional group that forms a
carbamate functional group

[0462] subscript n is an integer ranging from 2 to 34; and

[0463] 73 is a third suitable amino protecting group that is acid-labile.

[0464] In certain embodiments of any one of the preceding methods, R group of
compounds of Formula TA, Formula IB, Formula IC, Formula ID, Formula ITA, Formula
1IB, Formula IIC, Formula IID, Formula IITA, Formula IIIB, Formula IIIC, Formula
IIID, Formula VIC, and/or Formula VIIC is C;-Cs4 alkyl. More preferably, R® is methyl.
[0465] In certain embodiments of any one of the preceding methods, R? group of
Drug Linker intermediate compounds of Formula IA, Formula IB, Formula IC, Formula
ID, Formula ITA, Formula IIB, Formula IIC, Formula IID, Formula IITA, Formula ITIB,
Formula IIIC, Formula IIID, Formula VIC, Formula VIIC, Formula VID, and/or
Formula VIID is Ci-C4 alkyl. More preferably, R7 is methyl.

[0466] In particularly preferred embodiments, each of R® and R of Drug Linker
intermediate compounds of Formula IA, Formula IB, Formula IC, Formula ID, Formula

IIA, Formula IIB, Formula IIC, Formula IID, Formula IITA, Formula ITIB, Formula
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IC, Formula IIID, Formula VIC, and/or Formula VIIC is C1-C4 alkyl. In those
embodiments each of R® and R is methyl is especially preferred.

[0467] In selected embodiments of the methods of the present invention, L! of
compounds of Formula ITA, Formula IIB, Formula IIC, Formula IIE, Formula IID,
and/or Formula II is an optionally substituted C;-C¢ alkylene or optionally substituted Cs-
Cio heteroalkylene, preferably, L! is a C1-Cs alkylene, and more preferably, L! is an
unsubstituted C» alkylene.

[0468] In other selected embodiments of the methods of the present invention, L? of
compounds of Formula IT and/or Formula v is an optionally substituted C;-Cs alkylene or
optionally substituted Cs4-Cio heteroalkylene. Preferably, L? is a substituted C;-Cs
alkylene, and more preferably, L% is a methylene substituted with -CH>NH; or CHoNH-Z2,
wherein Z? is an amino protecting group. In some preferred embodiments, L.? is CH-CH»-
NHBOC.

[0469] In certain embodiments of the methods of the present invention, L? in
compounds of Formula ITA, Formula IIB, Formula IIC, Formula ITE, Formula IID,
and/or Formula II is an optionally substituted C;-C¢ alkylene or optionally substituted Cs-
Cio heteroalkylene. Preferably, L? is a C1-Cs alkylene, and more preferably, L? is
unsubstituted C4 alkylene, and even more preferably, L* is n-butylene.

[0470] In some embodiments of the methods of the present invention, amino
protecting group Z' of Drug Linker intermediate compounds of Formula ITA, Formula
IIB, Formula IIC, Formula IID, Formula ITA, Formula IIB, Formula IIC, and/or Formula
IID is an amino protecting group that can be selectively removed by contacting the
compound with a base. In some preferred embodiments, Z! is an FMOC. Preferably, Z!
can be removed by contacting the compound with an aqueous solution of a base. A variety
of bases can be used for removal of Z!. Preferred bases include NaOH, KOH, NaHCOs,
and LiOH. Most preferably, the base is LiOH.

[0471] In selected embodiments of the methods of the present invention, Z? in
compounds of Formula IIIA is an acid-labile amine protecting group. In certain preferred

embodiments of these methods, Z2 has the formula

ap
0

i
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[0472] wherein Y is a H or OMe. Most preferably, Z? is MMTr.

[0473] Removal of the Z? amino protecting group can be carried out in any suitable
manner. In some embodiments of the presently claimed methods, removal of Z? is
achieved by contacting with an acid. Any suitable acid can be used, preferably having a
pKa of between about 0 and about 3. Preferably, the acid is trichloroacetic acid or
trifluoroacetic acid.

[0474] In certain embodiments of the methods of the present invention, wherein R is
present in the structure, R€ is selected from H and C;-Cjo alkyl. Preferably, R¢is a C1-Cs
alkyl, and more preferably, R® is methyl.

[0475] In selected embodiments of the methods of the present invention, R® of
compound of Formula iv is an activated ester group.

[0476] An activated ester group, as used herein, is an ester group that can
spontaneously react with an amino group to form an amide. In some embodiments, the
activated ester group is selected from p-nitrophenyl, pentafluorophenyl, tetrafluorophenyl,

and succinimido. In more preferred embodiments, the compound of Formula iv has the

structure:
F
0]
o} FO
N\O)‘\<AO) i o&o}
o n Or F n ,
[0477] wherein subscript n ranges from 2 to 24, or is an integer ranging from 2 to 24,

preferably ranging from 8 to 16. In particularly preferred embodiments subscript n is 12.
[0478] In some embodiments of the presently claimed methods, when R® of
compound iv is COOH, contacting of compound iv with compound of Formula IB,
Formula IIB, or Formula ITIB is done in the presence of a first suitable activating agent.
Preferably, such first activating agent is selected from N-(3-Dimethylaminopropyl)-N'-
ethylcarbodiimide hydrochloride (EDC-HCI), 2-ethoxy-1-ethoxycarbonyl-1,2-
dihydroquinoline (EEDQ), (1-Cyano-2-ethoxy-2-oxoethylidenaminooxy)dimethylamino-
morpholino-carbenium hexafluorophosphate (COMU), N-(3-Dimethylaminopropyl)-N’-
ethylcarbodiimide hydrochloride/N-Hydroxysuccinimide, O-(7-Azabenzotriazol-1-yl)-
N,N,N’,N’-tetramethyluronium hexafluorophosphate (HATU), Diphenyl phosphoryl azide
(DPPA), Chloro-N,N,N’,N’-bis(tetramethylene)formamidinium tetrafluoroborate, Fluoro-
N,N,N’,N’-bis(tetramethylene)formamidinium hexafluorophosphate, N,N’-
Dicyclohexylcarbodiimide, N-(3-Dimethylaminopropyl)-N’-ethylcarbodiimide
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hydrochloride, 1,1’-Carbonyldiimidazole, 2-Chloro-1,3-dimethylimidazolidinium
tetrafluoroborate, (Benzotriazol-1-yloxy)tripyrrolidinophosphonium hexafluorophosphate,
O-(7-Azabenzotriazol-1-yl1)-N,N,N’, N’ -tetramethyluronium hexafluorophosphate, 2-
Chloro-1-methylpyridinium iodide, and Propylphosphonic anhydride.

[0479] Any suitable solvent or a mixture of solvents can be used for contacting
compound of Formula iv with a Drug Linker intermediate compound of Formula IB,
Formula IIB, or Formula IIIB. In some embodiments, the solvent is an aprotic solvent,
which includes those selected from the group consisting of acetonitrile, THF, 2-methyl-
THF, dichloromethane, dioxane, DMF, NMP, and mixtures thereof. Preferably, the
solvent comprises dichloromethane.

[0480] In selected embodiments of any of the preceding methods, the Grignard
reagent has the formula of R&8MgX, wherein R# is C;-Cs alkyl or phenyl and X is I, Br, or
CL In preferred embodiments, the Grignard reagent is MeMgl.

[0481] In certain embodiments of any of the preceding methods, the alkoxy
magnesium halide has the formula of R&OMgX, wherein Rg is C1-Cs alkyl or phenyl and
Xis I, Br, or Cl. In preferred embodiments, the alkoxy magnesium halide is MeOMgCL
[0482] In certain embodiments of the preceding methods said Grignard reagent or
alkoxy magnesium halide contacting with a Drug Linker intermediate compound of
Formula IC, Formula IIC, Formula ITIC, Formula VIC, and/or Formula VIIC is done in a
suitable alcohol-containing solvent. Preferably, the alcohol is comprised of a Ci-C4
alcohol, more preferably, methanol or ethanol, and most preferably, methanol. In some
embodiments, the suitable alcohol-containing solvent is a mixture of a C;-C4 alcohol with
one or more other solvents other than an alcohol. Preferably, the other solvent is THF or 2-
methyl-THF.

[0483] In some embodiments, said Grignard reagent or alkoxy magnesium halide
contacting with a Drug Linker intermediate compound of Formula IC, Formula IIC,
Formula ITIC, Formula VIC, and/or Formula VIIC is done in a 1:1 (v/v) mixture of
methanol and 2-methyl-THF. In some embodiments, the Drug Linker intermediate
compound of Formula IC, Formula IIC, Formula ITIIC, Formula VIC, and/or Formula
VIIC is dissolved in a 1:1 (v/v) mixture of methanol and 2-methyl-THF or 1:1 (v/v)
mixture of methanol and THF, and the Formula IC, Formula IIC, Formula IIIC, Formula
VIC, and/or Formula VIIC Drug Linker intermediate compound solution is contacted
with a Grignard reagent or alkoxy magnesium halide. In preferred embodiments, the

alcohol-containing alkoxy magnesium hal‘= ~olution is formed in situ by contacting a
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Grignard reagent in an alcohol-containing solvent, which is then contacted with the
Formula IC, Formula IIC, Formula IIIC, Formula VIC, and/or Formula VIIC Drug
Linker intermediate compound solution.
[0484] In method embodiments reciting step (c), contacting of a Drug Linker
intermediate compound of Formula IC, Formula IIC, Formula ITIIC, Formula VIC, or
Formula VIIC with an alcohol-containing solution of a Grignard reagent or alkoxy
magnesium halide produces a deprotected Drug Linker intermediate product of Formula
ID, Formula IID, Formula IIID, Formula VID, or Formula VIID in which the RC(=0)-
hydroxyl protecting groups are removed by transesterification that produces a deprotected
product that contains less than about wt. 10%, less than about wt. 7%, less than about wt.
6%, less than about wt. 5%, less than about wt. 4 %, less than about wt. 3%, of an
impurity comprising a beta-eliminated glucuronic acid moiety of structure:
CO,R’
Z 70
HO” Y Yoy
OH ,
[0485] wherein the wavy line indicates the site of attachment to the phenyl moeity of
a PAB (p-aminobenzyl) Self-Immolative Unit of a Drug Linker Intermediate compound of
Formula ID, Formula IID, or Formula IIID, or the S* moiety of Compound VID or
Compound VIID, or the S’ moiety of Compound ID.
[0486] In certain embodiments of the preceding methods, the product of contacting of
Drug Linker intermediate compound of Formula IC, Formula IIC, or Formula ITIC with a
Grignard reagent or alkoxy magnesium halide is greater than about 90% pure, greater than
about 93% pure, greater than about 94% pure, greater than about 95% pure, greater than
about 96% pure, greater than about 97% pure as determined by HPLC.
[0487] In some embodiments of the preceding methods, the product of contacting of
compound of Formula IC, Formula IIC, Formula ITIC, Formula VIC, or Formula VIIC
with an alcohol-containing Grignard reagent or alkoxy magnesium halide is contacted with
a first deprotecting agent wherein the first deprotecting agent removes the amine
protecting group Z! and the carboxylic acid protecting group, wherein Z! and R are as
previously defined. Preferably, said second deprotecting agent contacting is done without
isolation of the Drug Linker intermediate product of Formula ID, Formula IID, Formula
IIID, Formula VID, or Formula VIID of said Grignard reagent or alkoxy magnesium

halide contacting. In some preferred embediments, said Grignard reagent or alkoxy
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magnesium halide contacting and said second deprotecting agent contacting are done
sequentially in one pot. In some preferred embodiments, the second deprotecting agent is
an aqueous-containing solution of a base. Preferably, the base is LiOH. In less preferred
embodiments the alkoxy magnesium halide contacting and said second deprotecting agent
contacting are done as separate and distinct steps with isolation of the intermediate product
of Formula ID, Formula IID, Formula IIID, Formula VID, or Formula VIID.

[0488] Without being bound by theory, it is believed that the magnesium (II) species
of the alkoxy magnesium halide, through complexation with the R6-C(=0) acyl protecting
groups, which protects each hydroxyl groups in the form of an ester, preferentially
promotes transesterification with the alcohol solvent or the alkoxy group that is also
coordinated with magnesium (II) species to remove these acyl protecting groups over [3-
elimination of the C4-acyloxy substituent by that alkoxy group acting as a base.
Preferably, the alkoxy component of the alkoxy magnesium halide reagent is derived from
the same alcohol solvent in the acyl deprotection step so that transesterification with the
ester that protects the C5-carboxylic acid functional group does not result in a mixture of
deacylated intermediates differing at that position. According, in more preferred
embodiments, the alcohol solvent used in the selective deprotection of the acyl protecting
groups is the same as the alcohol component of the C5-carboxylic acid ester so that
transesterification at that position does not alter the identity of that ester that would
otherwise result in a mixture of deacylated intermediates. Based upon the same reasoning,
in particularly preferred embodiments, acyl deprotection is conducted in the same alcohol
solvent used to generate the alkoxy magnesium halide reagent and is the same as the
alcohol component of the ester protecting the C5-carboxylic acid functional group.

[0489] In some embodiments of the preceding methods, the Drug Unit may be
suitably protected with one or more protecting groups to prevent decomposition of D
and/or side reactions during one or more steps of the presently claimed methods.

[0490] In some embodiments the Drug Unit in any one of the preceding methods
incorporates a DNA damaging agent or a DNA minor groove binder.

[0491] Preferred DNA damaging agents in any one of Formulae IC, ID, IE, 11, I1A,
IIB, IIC, IID, IIE, I11, ITTA, ITIB, IIIC, ITID, IIIE, ITIIF, VIC, VID, VIIC and VIID are
pyrrolobenzodiazepine (PBD) compounds, which are comprised of the following core

structure:
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[0492]
[0493] Thus, in some embodiments a preferred PBD Drug Unit of any one IC-E, II,

ITA-E, III, IITA-F, VIC, VID, VIIC and VIID that incorporates a Drug PBD dimer that

is a DNA minor groove binder has the general structure of Formula X:

RY RY" |T10" R11"

: R?
[0494] R® X)
[0495] or a salt thereof, wherein: the dotted lines represent a tautomeric double bond;
R? is of formula XI:
1 2
[0496] % (XI)
[0497] wherein the wavy line indicates the site of covalent attachment to the

remainder of the Formula X structure; Ar is an optionally substituted Cs.7 arylene; X?is a
from a reactive or activateable group for conjugation to a Linker Unit, wherein X is
selected from the group comprising: -O-, -S-, -C(0)O-, -C(0)-, -NHC(O)-, and -N(RN)-,
wherein RN is H or C1-Cs alkyl, and (C2H4O)mCH3, where subscript m is 1, 2 or 3; and
either:

[0498] (i) Q! is a single bond; and Q? is a single bond or -Z-(CHa),-, wherein Z is
selected from the group consisting of a single bond, O, S, and NH; and subscript nis 1, 2
or 3, or (ii) Q' is -CH=CH-, and Q? is a single bond; and

[0499] R? is a optionally substituted C;-Cs4 alkyl or a Cs.19 aryl group, optionally
substituted by one or more substituents selected from the group consisting of halo, nitro,
cyano, C1-Cs ether, C1-C7 alkyl, C5.C7 heterocyclyl and bis-oxy-C1.Cs alkylene, in
particular by one such substituent, wherein the dotted lines indicate a single bond to R?, or
R? an optionally substituted Ci-C4 alkenylene, wherein the dotted lines indicate a double
bond to R?; R® and R”” are independently selected from the group consisting of H, R, OH,
OR, SH, SR, NH,, NHR, NRR’, nitro, Me3Sn and halo; R”” is selected from the group
consisting of H, R, OH, OR, SH, SR, NH>, NHR, NRR’, nitro, Me3Sn and halo; and R and
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R’ are independently selected from the group consisting of optionally substituted C1-C12
alkyl, optionally substituted C3.C»o heterocyclyl and optionally substituted Cs.Cao aryl;
either:

[0500] (a) R'is H, and R'"" is OH or ORA, wherein R? is Ci.C4 alkyl, (b) R'”” and
R!"" form a nitrogen-carbon double bond between the nitrogen and carbon atoms to which
they are bound, or (c) R'%"is H and R'"” is SO,M, wherein subscript z is 2 or 3 and M is a
monovalent pharmaceutically acceptable cation, or (d) R1?, R!"" and R!?” are each H and
R is SO,M, or R!” and R!"" are each H and R!®" and R!"” form a nitrogen-carbon double
bond between the nitrogen and carbon atoms to which they are bound, or R!%", R!!” and
R!? are each H and R!" is SO,M, or R'%" and R'!" are each H and R'® and R!!" form a
nitrogen-carbon double bond between the nitrogen and carbon atoms to which they are
bound; wherein subscript z is 2 or 3 and M is a monovalent pharmaceutically acceptable
cation; and

[0501] R" is a C3.12 alkylene group, the carbon chain of which is optionally
interrupted by one or more heteroatoms, in particular by one of O, S or NRN? (where R
is H or C1.C4 alkyl), and/or by aromatic rings, in particular by one of benzene or pyridine;
Y and Y’ are selected from the group consisting of O, S, and NH; R%, R”, R are selected
from the same groups as R®", R”" and R”", respectively, and R'” and R!"" are the same as
R!9" and R!", respectively, wherein if R'"” and R'!" are SO, M, each M is either a
monovalent pharmaceutically acceptable cation or together represent a divalent
pharmaceutically acceptable cation.

[0502] In other embodiments a preferred PBD Drug Unit of any one of Formula IC-
E, II, TTA-E, IIIL, IITA-F, VIC, VID, VIIC and VIID that incorporates a PBD dimer that

is 2 DNA minor groove binder has the general structure of Formula XTI or XII:

[0503]
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O R |
[0504] R"/ \R" (XIII)
[0505] or a salt thereof, wherein: the dotted lines indicate a tautomeric double bond;
Qs of formula XIV:
1 2
[0506] AT (XIV),
[0507] wherein the wavy lines indicate the sites of covalent attachment to Y’ and Y in

either orientation; Ar is a Cs.7 arylene group substituted by X* and is otherwise optionally
substituted, wherein X? is from an activateable group for conjugation to a Linker Unit,
wherein X?is selected from the group comprising: -O-, -S-, -C(0)O-, -C(O)-, -NHC(O)-,
and —N(RN)-, wherein RN is H or C;-C; alkyl, and (C:H40)mCH3, where subscript m is 1, 2
or 3; and either:

[0508] (i) Q! is a single bond; and Q? is a single bond or -(CH2)s-, wherein subscript n
is 1,2 or 3, or (i) Q! is -CH=CH-, and Q? is a single bond or -CH=CH-; and

[0509] R? is a optionally substituted C;-Cs alkyl or a Cs.19 aryl group, optionally
substituted by one or more substituents selected from the group consisting of halo, nitro,
cyano, C1-Cs ether, C1.C5 alkyl, C5.C7 heterocyclyl and bis-oxy-C1.Cs alkylene, in
particular by one such substituent, wherein the dotted lines indicate a single bond to R?, or
R? an optionally substituted C;-C4 alkenylene wherein the dotted lines indicate a double
bond to R?’; and

[0510] R? is an optionally substituted C;-C4 alkyl or a Cs.ip aryl group, optionally
substituted by one or more substituents selected from the group consisting of halo, nitro,
cyano, C;-Cs ether, C1-C7 alkyl, C3.C7 heterocyclyl and bis-oxy-C1.Cs alkylene, in
particular by one such substituent; R® and R”” are independently selected from the group
consisting of H, R, OH, OR, SH, SR, NH», NHR, NRR’, nitro, Me3Sn and halo; R”” is
selected from the group consisting of H, R, OH, OR, SH, SR, NH», NHR, NRR’, nitro,
MesSn and halo; and R and R’ are independently selected from the group consisting of
optionally substituted C;-Ci2 alkyl, optionally substituted C3-Cao heterocyclyl and
optionally substituted Cs.Cyo aryl; and either:
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[0511] (2) R'%"is H, and R'"" is OH or OR#, wherein R# is C1-Cs4 alkyl, or (b) R!?" and
R form a nitrogen-carbon double bond between the nitrogen and carbon atoms to which
they are bound, or (c) R1%"is H and R is SO, M, wherein subscript z is 2 or 3 and M is a
monovalent pharmaceutically acceptable cation, or (d) R'”, R'"" and R'*” are each H and
R is SOM, or R!% and R are each H and R!%" and R!"" form a nitrogen-carbon double
bond between the nitrogen and carbon atoms to which they are bound, or R!%", R'!" and R'”’
are each H and R'" is SO, M, or R'%” and R!'!" are each H and R'” and R!!"" form a nitrogen-
carbon double bond between the nitrogen and carbon atoms to which they are bound;
wherein subscript z is 2 or 3 and M is a monovalent pharmaceutically acceptable cation; and
[0512] Y and Y’ are selected from the group consisting of O, S, and NH; R” represents
one or more optional substituents; and R®, R”, R are selected from the same groups as RY",
R”" and RY’, respectively, and R1?" and R!! are the same as R!9" and R, respectively,
wherein if R!!” and R are SO,M, each M is either a monovalent pharmaceutically
acceptable cation or together represent a divalent pharmaceutically acceptable cation.
[0513] In more preferred embodiments of any one of Formula IC-E, II, ITA-E, I1I,
IITA-F, VIC, VID, VIIC and VIID the PBD dimer has the general structure of Formula X,
Formula XII or Formula XIII in which one, R”" is selected from the group consisting of H,
OH and OR, wherein R is a previously defined for each of the formula, or is a C1.4 alkyloxy
group, in particular R”” is -OCHa. In other more preferred embodiments, Y and Y are O,
R%"is H, or R®" is selected from the group consisting of H and halo.

[0514] In other more preferred embodiments of any one of Formula IC-E, II, ITA-E,
111, IITA-F, VIC, VID, VIIC and VIID the PBD dimer has the general structure of
Formula X in which Ar is phenylene; X* is selected from the group consisting of -O-, -S-
and -NH-; and Q! is a single bond, and in more preferred embodiments of Formula XII Ar
is phenylene, X is selected from the group consisting of -O-, -S-, and -NH-, Q! —CH»- and
Q2 is -CHz-.

[0515] In particularly preferred embodiments of any one of Formula IC-E, 11, ITA-E,
111, IITA-F, VIC, VID, VIIC and VIID, the PBD dimer has the general structure of
Formula X in which X? is NH, and other particularly preferred PBD Drug Units are of
Formula X in which Q! is a single bond and Q? is a single bond.

[0516] In other particularly preferred embodiments of any one of Formula IC-E, II,
ITA-E, IIL, ITTIA-F, VIC, VID, VIIC and VIID, the PBD dimer has the general structure of
Formula X, Formula XII or Formula XIII in which R? is an optionally substituted Cs.7 aryl

group so that the dotted lines indicate a sir~'= bond to R? and the substituents when present
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are independently selected from the group consisting of halo, nitro, cyano, Ci7 alkoxy, Cs-20
aryloxy, Cs20 heterocyclyoxy, Ci7 alkyl, Cs.7 heterocyclyl and bis-oxy-C.3 alkylene
wherein the C1.7 alkoxy group is optionally substituted by an amino group, and if the Cs5
heterocyclyl group is a Ce nitrogen containing heterocyclyl group, it is optionally
substituted by a C14 alkyl group.

[0517] In more particularly preferred embodiments of any one of Formula IC-E, 1I,
ITA-E, III, IITA-F, VIC, VID, VIIC and VIID, the PBD dimer has the general structure of
Formula X, Formula XI or Formula XII in which Ar is an optionally substituted phenyl that
has one to three such substituents when substituted.

[0518] In other more particularly preferred embodiments of any one of Formula IC-E,
11, ITA-E, III, IITA-F, VIC, VID, VIIC and VIID, , the PBD dimer has the general
structure of Formula X, Formula XI or Formula XII in which R!" and R!'" form a nitrogen-
carbon double bond and/or R®, R”, RY", and Y’ are the same as R, R”",R", and Y
respectively.

[0519] In especially preferred embodiments of any one of Formula IC-E, II, TTA-E,
II1, ITA-F, VIC, VID, VIIC and VIID, the PBD Drug Unit has the structure of:

NP N\
OMe MeO
(@]
[0520]
O\/\/\/O
OMe MeO N, P
(o]
MeO E
[0521] B
OMe  MeO N~

[0522] )
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[0523]
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OMe MeO N~
(0]
MeO Nji
[0524] H
[0525] or a salt thereof, wherein the wavy line indicates the point of covalent

attachment to S* in the form of a carbamate functional group.
[0526] In especially preferred embodiments of any one of Formula IC-E, II, ITA-E,
III, IITA-F, VIC, VID, VIIC and VIID, , the PBD Drug Unit has the structure of:

H
o o N— H
OMe MeO N
o]
[0527] ,
[0528] or a salt thereof, wherein the wavy line indicates the point of covalent

attachment to S* in the form of a carbamate functional group.
[0529] In other especially preferred embodiments a Drug Linker compound
intermediate of Formula IE or Formula VIIE in which D is a PBD Drug Unit has the

structure of’

e} (0] N
CoH ~N H
HO Q
4o OMe MeO N __
OH 0
OMe

H,N
[0530] or a salt thereof.
[0531] In some instances during the transesterification step for selectively removing

the glucuronide acyl protecting groups in any one of the methods for preparing a

glucuronide-based Drug Linker compound having PBD Drug Unit, alcohol solvent or the
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alkoxy moiety of an alkoxy magnesium halide reagent used for that purpose adds across
the imine bond of the PBD dimer incorporated therein to form a carbinolamine ether. In
other instances, water may also add across that imine bond during the subsequent removal
of the FMOC and CS5 ester protecting groups to form a carbinolamine and/or water may
displace the alcohol of the carbinolamine ether, if formed during the acyl deprotection,
also forming the carbinolamine. Those reactions, which are reversible, are illustrated
below for a PBD monomer where the solvent is water or an alcohol (R*OH, wherein R2 is

C1.C4 alkyl):

RAOH

[0532] Other preferred DNA damaging agents are anthracyclins, whose cytotoxicity
to some extent may also be due topoisomerase inhibition. Accordingly, other preferred
embodiments of any one of Formula IC-E, 11, IIA-E, I1I, ITTA-F, VIC, VID, VIIC and
VIID have a anthracyclin Drug Unit that incorporates an anthracyclin compound. In some
of those embodiments a preferred anthracyclin has a structure disclosed in Minotti, G., et
al., “Anthracyclins: molecular advances and pharmacologic developments in antitumor
activity and cardiotoxicity” Pharmacol Rev. (2004) 56(2): 185-229. In more preferred
embodiments, an anthracyclin that is incorporated into an anthracyclin Drug Unit for any
one of Formula IC-E, II, ITA-E, III, ITITIA-F, VIC, VID, VIIC and VIID is doxorubicin,
idarubicin, daunorubicin, doxorubicin propyloxazoline (DPO) or cyanomorpholino-
doxorubicin.

[0533] In particularly preferred embodiments a Drug Linker compound intermediate

of Formula IE or Formula VIIE in which D is an anthracyclin Drug Unit has the structure

o oH 0
OH
LU Jor
0

O OH O

N
(o]
HO HN\/\>\ )J\
N™ "0 OH

O
(- Ho, L .oH

07 07 co,H

of:

HZN\/WNH

[0534] 0
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[0535] or a salt thereof.

[0536] Other preferred DNA minor groove binders that are topoisomerase inhibitors
are camptothecin compounds. Accordingly, other preferred embodiments of any one of
Formula IC-E, II, ITA-E, III, ITIA-F, VIC, VID, VIIC and VIID have camptothecin
Drug Unit that incorporates an camptothecin compound. In some of those embodiments a
preferred camptothecin has a structure disclosed in Zunino, F. et al. “Current status and
perspectives in the development of camptothecins™ Curr. Pharm. Des. (2002) 8(27): 2505-
2520 in which there is a primary or secondary amine substituent as the reactive functional
group X* that provides the site of attachment for its incorporation into a camptothecin
Drug Unit.

[0537] In more preferred embodiments, an camptothecin compound that is
incorporated into an camptothecin Drug Unit for any one of Formula IC-E, II, ITA-E, III,
IITA-F, VIC, VID, VIIC and VIID has the general structure of:

R']Z R11

[0538]
[0539] wherein one of R!! is n-butyl and one of R!>-R!* is -NH> and the other are

hydrogen, or R'? is -NH; and R'? and R'* together are -OCH,0-.
[0540] In particularly preferred embodiments a Drug Linker compound intermediate
of Formula IE or Formula VIIE in which D is an camptothecin Drug Unit has the

structure of:

[0541]
[0542] Still other preferred DNA damaging agents are CPI compounds, which have

the core structure of 1,2,8,8a-tetrahydrocyclopropalc]pyrrolo[3,2-e]indoi-4(5H)-one, CBI
compounds, which have the core structure of 1,2,9,9a-tetrahydrocyclopropa-

[c]benz[e]indol-4-one, and seco analogs thereof in which the alkylating cyclopropyl
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moiety of the CPT or CBI pharmacophore is in nascent ring opened form and is
convertible to the DNA damaging species through an intramolecular cyclization as
described by Ghosh, N. et al. “Chemical and biological evaluations of the family of CC-
1065 and the duocarmycin natural products” Curr. Topics in Med. Chem. (2009) 9: 1494-
152. As those compounds are related in structure to the natural product duocarmycin, Drug
Units incorporating such compounds are collectively referred to as duocarmycin Drug
Units. In preferred embodiments of any one of Formula IC-E, II, ITA-E, III, ITIA-F,
VIC, VID, VIIC and VIID a duocarmycin Drug Unit incorporates a CBI compound
having a hydroxyl or amine substituent on its benzoid aromatic ring, which is the reactive
functional group X* that allows for that incorporation.

[0543] In particularly preferred embodiments a Drug Linker compound intermediate
of Formula IE or Formula VIIE in which D is an duocarmycin Drug Unit has the structure
of:

NH,

/ﬁ cl

HN” 0 O N N

HO,C.__O._O Q 774\/@
\gj o) NH ©

HO™ “"OH \ﬂ/

[0544] OH 0
[0545] In certain embodiments of the preceding methods, the Self-Immolating Unit

S* comprises a methylene carbamate as when S’ of Formula IC, Formula ID or Formula
IE has the structure of -NRN-C(R!)(R?)-, wherein RN, R! and R? independently are
hydrogen, optionally substituted C;-Cs alkyl, optionally substituted Cs-C14 aryl, or
optionally substituted C-linked Cs-Cs heteroaryl, or RN and R! together with the nitrogen
and carbon atoms to which they are attached comprise an azetidinyl, pyrrolodinyl,
piperidinyl or homopiperidinyl moiety, and R? is hydrogen. In preferred embodiments S’
has the structure of -NRN-CH»- wherein RN is hydrogen or -CH>CH>-EWG, wherein
EWG is an electron withdrawing group.

[0546] Those and other aspects of the present invention may be more fully understood
by reference to the following detailed, non-limiting examples of specific embodiments.
Particular materials used, protocols and conditions are intended to be further illustrative of
the inventions and should not be construed to limit the reasonable scope thereof.

[0547] Numbered Embodiments
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[0548] The following numbered embodiments further illustrate various aspects of the
invention and are not intended to limit the invention in any way.

[0549] 1. A method for preparing a Drug Linker intermediate compound of
Formula IID:

[0550]
[0551] wherein D is a Drug Unit incorporating a DNA minor groove binder, DNA

(IID), or a salt thereof,

damaging agent or DNA replication inhibitor having an amine functional group capable of
forming a carbamate functional group; each of L! and L? is independently selected from
the group consisting of optionally substituted C1-C2o alkylene, optionally substituted Cs-
Cxo heteroalkylene, optionally substituted C3-Cs carbocyclo, optionally substituted Cs-Cio
arylene, optionally substituted Cs-Cio heteroarylene and optionally substituted C3-Cs
heterocyclo; R7 is optionally substituted C;-Cs alkyl, optionally substituted Cs-C1o arylene
or optionally substituted Cs-Cio heteroarylene such that —OR” provides for an ester
functional group that is a suitable carboxylic acid protecting group; Z! is a first suitable
amino protecting group; R is hydrogen or a PEG Capping Unit; and subscript n ranges
from 2 to 24, the method comprising the step of:

[0552] (c) contacting a compound of Formula IIC with a Grignard reagent or an
alkoxy magnesium halide with either in a suitable alcohol-containing solvent, wherein the

Formula IIC compound has the structure of:

[0553] (IIC) or a salt thereof,
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[0554] wherein each of R is independently optionally substituted Ci-Cs alkyl,
optionally substituted Cs-Cio arylene or optionally substituted Cs-Cio heteroarylene so that
RSC(=0)- provides for an ester functional group that is a suitable hydroxyl protecting
group; and the remaining variable groups are as previously described by Formula IID; and
wherein said Grignard reagent or an alkoxy magnesium halide contacting selectively
removes the hydroxyl protecting groups to provide the Formula IIC compound.

[0555] 2. A method for preparing a Drug Linker intermediate compound of
Formula IIE:

II'I
O« _NH
[0556] n

[0557] wherein D is a Drug Unit incorporating a DNA minor groove binder, DNA

(ITE), or a salt thereof,

damaging agent or DNA replication inhibitor having an amine functional group capable of
forming a carbamate functional group; each of L! and L? is independently selected from
the group consisting of optionally substituted C1-Cxo alkylene, optionally substituted Cs-
Cxo heteroalkylene, optionally substituted C3-Cs carbocyclo, optionally substituted Ce-Cio
arylene, optionally substituted Cs-Cioheteroarylene and optionally substituted C3-Cs
heterocyclo; R7 is optionally substituted C;-Cs alkyl, optionally substituted Cs-Cio arylene
or optionally substituted Cs-Cio heteroarylene such that —OR” provides for ester functional
group that is a suitable carboxylic acid protecting group; R® is hydrogen or a PEG
Capping Unit; and subscript n ranges from 2 to 24, the method comprising the steps of:
[0558] (c) contacting a Drug Linker intermediate compound of Formula IIC with a
Grignard reagent or an alkoxy magnesium halide with either in a suitable alcohol-
containing solvent, wherein the Formula IIC Drug Linker intermediate compound has the

structure of:
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O

PN

o O§=8>/N
R6

|r1
O« _NH
1 I o o3
Z\H L3_H)k</\o>,R
[0559] n (IIC), or a salt thereof,

[0560] wherein each of R® and R7 is independently optionally substituted C;-Cs alkyl,

R H

optionally substituted Cs-Cio arylene or optionally substituted Cs-Cio heteroarylene such
that R°C(=0)- provides for an ester functional group that is a suitable hydroxyl protecting
group and —OR” provides an ester functional group that is a suitable carboxylic acid
protecting group; Z! is a first suitable amino protecting group; and the remaining variable
groups are as previously defined for Formula IIE, wherein said Grignard reagent or
alkoxy magnesium halide contacting selectively removes the hydroxyl protecting groups;
and

[0561] (d) contacting the product of step (a) with a first deprotecting agent, wherein
said first deprotecting agent contacting removes the amine and carboxylic acid protecting
groups to provide the Formula ITE Drug Linker intermediate compound.

[0562] 3. The method of embodiment 1 or 2, wherein each of L! and L3 is
independently C;-Cjalkylene.

[0563] 4. The method of embodiment 1, wherein the Formula IIC and Formula

IID Drug Linker intermediate compounds, optionally in salt form, have the structures of:

O NH
Z‘N N O
H H
[0564] n

[0565] 5. The method of embodiment 2, wherein the Formula IIC and Formula

and

IIE Drug Linker intermediate compounds, optionally in salt form have the structures of:
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OsOH
Oy Og7 0 )Ol\
Riro,,,,,, J\D HOW, b
O 4 N0 HO” Y~ YO
O, Os NH OH Oy _NH
RG&O o)

O _NH O NH
pA I/\/\ Q I/\/\ R
N N H,N H
n n
b

[0566] and
[0567] 6. A method for preparing a Drug Linker compound of Formula II
CO,H o
H0u. o OJ\D
HO O

6H Os_NH
7?/

y 0O o OINH 0 -
q\LZﬂ\N LS/NHL%AO%]
[0568] O H
[0569] wherein D is a Drug Unit incorporating a DNA minor groove binder, DNA

(II), or a salt thereof,

damaging agent or DNA replication inhibitor having an amine functional group capable of
forming a carbamate functional group; each of L!, L?, and L? is independently selected
from the group consisting of optionally substituted C;-Cao alkylene, optionally substituted
C4-Cyo heteroalkylene, optionally substituted Cs;-Cg carbocyclo, optionally substituted Ce-
Cio arylene, optionally substituted Cs-Cio heteroarylene and optionally substituted C3-Cs
heterocyclo; R is hydrogen or a PEG Capping Unit; and subscript n ranges from 2 to 24,
the method comprising the steps of:

[0570] (a) contacting a Drug Linker intermediate compound of Formula ITA with a
second deprotecting agent, wherein the Formula ITA Drug Linker intermediate compound

has the structure of:
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O+__OR’
o\>_ )OJ\
O,
R / 0 0" >p
0 - (0]
o=< o) OyNH
RG SKO L1
R /
OINH
1 .NHZz2
Z\N L3
[0571] H (ITA), or a salt thereof,

[0572] wherein each of R® and R7 is independently optionally substituted C:-Cs alkyl,
optionally substituted Cs-Cip arylene or optionally substituted Cs-Cio heteroarylene such
that R®C(=0)- provides for an ester functional group that is a suitable hydroxyl protecting
group and —OR” provides an ester functional group that is a suitable carboxylic acid
protecting group; Z! and Z? is independently a first and second suitable amino protecting
group, respectively; and the remaining variable groups as previously defined by Formula
II, wherein said second deprotecting agent contacting selectively removes the Z> amino

protecting group to provide a Drug Linker intermediate compound of Formula IIB:

[0573] (IIB) or a salt thereof, wherein the variable
groups are as previously defined;
[0574] (b) contacting the Formula IIB compound in a suitable solvent with a

compound of Formula iv:

C
F{B\(A o>/R
[0575] n

variable groups are as previously defined by Formula II, or (b’) contacting the Formula

(iv), wherein R3 is an activated ester group; and the remaining

IIB Drug Linker intermediate compound in a suitable solvent with a compound of
Formula iv in which R® is <COOH and the remaining variable groups are as previously
defined by Formula II in the presence of a first activating agent, wherein said contacting

of step (b) or (b’) provides a Drug Linker intermediate compound of Formula IIC:
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Ox -NH

I

1
O« __NH
25N L3—NJ\</\O>/R
H H
[0576] o

variable groups are as previously defined by Formula IIB and Formula iv;

(IIC), or a salt thereof, wherein the

[0577] (c) contacting the Formula IIC Drug Linker intermediate compound with
either a Grignard reagent or an alkoxy magnesium halide with either in a suitable alcohol-
containing solvent, wherein said Grignard reagent or an alkoxy magnesium halide
contacting selectively removes the hydroxyl protecting groups to provide a Drug Linker

intermediate compound of Formula IID:

[0578] (IID) or a salt thereof, wherein the
variable groups are as previously defined by Formula IIB and Formula iv;

[0579] (d) contacting the Formula IID Drug Linker intermediate compound with a
first deprotecting agent, wherein said deprotecting agent contacting removes the amine
and carboxylic acid protecting groups to provide a Drug Linker intermediate compound of

Formula IIE:
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CO,H

O/Q/\

SH O _NH
7

NH
HzNIP—N )K<A ),RC
[0580]

groups are as previously defined by Formula IIB and Formula iv; and

Qi

(ITE) or a salt thereof, wherein the variable

[0581] (e) contacting the Formula ITE Drug Linker intermediate compound in a

suitable solvent with a compound of Formula v:

o}
2
N’L\COZH

\
[0582] 0 (v), or a salt thereof, wherein L? is as previously defined by
Formula II, in the presence of a second activating agent; and wherein said Formula v
contacting provides the Formula II Drug Linker compound or salt thereof.
[0583] 7. The method of embodiment 6, wherein each of L! and L? is
independently C1-Csalkylene and L2 is independently optionally substituted C1-Ca

alkylene.
[0584] 8. A method for preparing a Drug Linker compound of Formula III:
CO,H 0
HO:CL/CL g
HO H O/©/\
OH Og_-NH
R eanan
[0585] HoN (III) or a salt thereof,

[0586] wherein D is a Drug Unit incorporating a DNA minor groove binder, DNA
damaging agent or DNA replication inhibitor having an amine functional group capable of
forming a carbamate functional group; and subscript n ranges from 2 to 24, the method

comprising the steps of:
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[0587] (a) contacting a Drug Linker intermediate compound of Formula ITTA with a
second deprotecting agent wherein the Formula IITA Drug Linker intermediate compound

has the structure of:

) OR’
oy_ o
o, PN
R (@] O D
=‘<o ¥ Yo
0 O Os_NH
6
R Rego
OsNH
z I/\/\ e
N N
[0588] H H (ITIA), or a salt thereof,

[0589] wherein each of R® and R7 is independently optionally substituted C;-Cs alkyl,
optionally substituted Cs-Cio arylene or optionally substituted Cs-Cio heteroarylene such
that RC(=0)- provides for an ester functional group that is a suitable hydroxyl protecting
group and —OR” provides an ester functional group that is a suitable carboxylic acid
protecting group; each of Z!' and Z? is independently a first and second suitable amino
protecting group, respectively, wherein said second deprotecting agent contacting provides

a Drug Linker intermediate compound of Formula IIIB:

[0590] (ITIIB), or a salt thereof, wherein the variable
groups are as previously defined;
[0591] (b) contacting the Formula IIIB Drug Linker intermediate compound in a

suitable solvent with a compound of Formula iv:

Ra\<ﬂ )
O
[0592] n

previously defined by Formula III, or (b’) contacting the Formula ITIB Drug Linker

(iv), wherein R?® is an activated ester; and subscript n is as

intermediate compound in a suitable solvent in which R® is -COOH and subscript n is a

previously defined by Formula III in the presence of a first activating agent,

PCT/US2018/024191
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[0593] wherein said contacting of step (b) or (b’) provides a Drug Linker intermediate

compound of Formula ITIC:

[0594]

variable groups are as previously defined by Formula IIIB;

(ITIIC), or a salt thereof, wherein the

[0595] (c) contacting the Formula IIIC Drug Linker intermediate compound with a
Grignard reagent or an alkoxy magnesium halide with either in a suitable alcohol-
containing solvent, wherein said Grignard reagent or an alkoxy magnesium halide
contacting selectively removes the hydroxyl protecting groups to provide a Drug Linker

intermediate compound of Formula IIID:
O Or? o}

HOL, .
HO” > Yo

OH O;/NH

O NH

N N
H H
n

[0596]

groups are as previously defined;

(ITIID) or a salt thereof, wherein the variable

[0597] (d) contacting the Formula IIID Drug Linker intermediate compound with a
first deprotecting agent, wherein said first deprotecting agent contacting removes the
amine and carboxylic acid protecting groups to provide a Drug Linker intermediate

compound of Formula IIIE:
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Oy _OH o
HOL. o O)I\D
HO” YN0

NH

OH o

O NH
I/\/\ 2
H,oN N)k</\0>
H
[0598] n

groups are as previously defined by Formula III;

(ITTE) or a salt thereof, wherein the variable

[0599] (e) contacting the Formula IIIE Drug Linker intermediate compound with a

compound of Formula v:
H_ 3
o J:N z
@ cos
[0600] 8] (v), or a salt thereof, wherein Z? is a third suitable amino
protecting group, in the presence of a third activating agent to form a Drug Linker

intermediate compound of Formula IIIF:

CO,H 0o
HO,

9 A0
HO” N0

OH Oy _NH
. J

i
(0]
@jﬁr”” e
\ o n
[0601] 0

groups are as previously defined by Formula ITI and Formula v; and

(IITIF), or a salt thereof, wherein the variable

[0602] (d) contacting the Formula IITF Drug Linker intermediate compound of with a
third deprotecting agent, wherein said third deprotecting reagent contacting removes the
73 amino protecting group whereby the Formula III Drug Linker compound or salt thereof
is provided.

[0603] 9. The method of embodiment 8, wherein Z? is an acid-labile amino
protecting group, in particular —C(=0)O-t-Bu.

[0604] 10. The method of any one of embodiments 1 to 9, wherein Z' has the

formula:
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O. oj)L 5
[0605] O

[0606] 11. The method of any one of embodiments 1 to 10, wherein Z? has the

formula:
Y
“
[0607] , wherein Y is a H or OMe.
[0608] 12. The method of embodiment 11, wherein Y is OMe.

[0609] 13. The method of any one of embodiments 6 to 12, wherein the Formula

iv compound has the structure of:

=

0 F

o) o}

Pty A
[0610] O " or F "
[0611] 14. The method of any one of embodiments 1 to 13, wherein subscript n
ranges from 8 to 16.
[0612] 15. The method of embodiment 14, wherein subscript n is 12.
[0613] 16. The method of any one of embodiments 6 to 15, wherein Z3 of the
Formula v compound is BOC, which is -C(=0)-O-t-Bu.
[0614] 17. The method of any one of embodiment 6 to 16, wherein the second or
third deprotecting agent for removal of Z? or Z3, respectively, is an aqueous-containing
acid solution having a pKa ranging from about O to about 3.
[0615] 18. The method of embodiments 17, wherein the acid of the aqueous-
containing acid solution is trifluoroacetic acid or trichloroacetic acid.
[0616] 19. The method of any one of embodiments 1 to 18, wherein the Grignard
reagent has the formula of REMgX and the alkoxy magnesium halide has the formula of
ReOMgX, wherein R# is C;-Cs alkyl and X is I, Br, or Cl.
[0617] 20. The method of embodiment 19, wherein the Grignard reagent is
MeMgl or MeMgCl.
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[0618] 21. The method of embodiment 19, wherein the alkoxy magnesium halide
is MeOMgl or MeOMgCl.

[0619] 22. The method of any one of embodiments 1 to 21, wherein the alcohol-
containing solvent comprises a C1-C4 alcohol.

[0620] 23. The method of embodiment 22, wherein the alcohol-containing solvent
further comprises THF.

[0621] 24. The method of embodiment 23, wherein the solventis a 1:1 (v/v)
mixture of methanol and THF.

[0622] 25. The method any one of embodiments 1 to 24, wherein the deprotecting
agent for removal of Z! is an aqueous-containing solution of LiOH.

[0623] 26. The method of any one of embodiments 6 to 25, wherein said Grignard
reagent or alkoxy magnesium halide contacting and said deprotecting agent contacting to
remove Z! are done sequentially in one pot.

[0624] 27. The method of any one of embodiments 6 to 26, wherein the first
activating agent for said Formula iv contacting is a solution of: N-(3-
dimethylaminopropyl)-N'-ethylcarbodiimide hydrochloride (EDC-HCI), 2-ethoxy-1-
ethoxycarbonyl-1,2-dihydroquinoline (EEDQ), (1-cyano-2-ethoxy-2-
oxoethylidenaminooxy)dimethylamino-morpholino-carbenium hexafluorophosphate
(COMU), N-(3-dimethylaminopropyl)-N’-ethylcarbodiimide hydrochloride/N-
Hydroxysuccinimide, O-(7-azabenzotriazol-1-y1)-N,N,N’,N’-tetramethyluronium
hexafluorophosphate (HATU), diphenyl phosphoryl azide (DPPA), chloro-N,N,N’,N’-
bis(tetramethylene)formamidinium tetrafluoroborate, fluoro-N,N,N’,N’-
bis(tetramethylene)formamidinium hexafluorophosphate, N,N’-dicyclohexylcarbodiimide,
N-(3-dimethylaminopropyl)-N’-ethylcarbodiimide hydrochloride, 1,1°-
carbonyldiimidazole, 2-chloro-1,3-dimethylimidazolidinium tetrafluoroborate,
(benzotriazol-1-yloxy)tripyrrolidinophosphonium hexafluorophosphate, O-(7-
azabenzotriazol-1-yl)-N,N,N’,N’-tetramethyluronium hexafluorophosphate, 2-chloro-1-
methylpyridinium iodide, or propylphosphonic anhydride.

[0625] 28. The method of embodiment 27, wherein the first activating agent for
said Formula iv contacting is a solution of EDC-HCI, EEDQ or COMU.

[0626] 29. The method of embodiment 28, wherein the first activating agent for

said Formula iv contacting is a solution of COMU.
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[0627] 30. A Drug Linker intermediate compound or Drug Linker compound,
wherein the Drug Linker intermediate compound or Drug Linker compound, has the

structure of:

j\ Os_OH o
e 0" ™D J\
Z =0 0" ™D
HO” YO
OH Os _NH HO” Y YO

0] NH 0]
I Jk<ﬂ )’ Re
1
AN o]
[0629] H

[0630] wherein D is a Drug Unit incorporating a DNA minor groove binder, DNA

, optionally in salt form,

damaging agent or DNA replication inhibitor having an amine functional group capable of
forming a carbamate functional group;

[0631] L', L? and L3, independently are selected from the group consisting of
optionally substituted Ci-Cyo alkylene, optionally substituted C4-Cao heteroalkylene,
optionally substituted C3-Cs carbocyclo, optionally substituted Cs-C1o arylene, optionally
substituted Cs-C1o heteroarylene and optionally substituted C3-Cg heterocyclo, in particular
L!, L? and L? are independently C1-Cs alkyl and L? is independently optionally substituted
C1-Cs alkyl; 7! is a first suitable amino protecting group; R is optionally
substituted C;-Cg alkyl, optionally substituted Cs-C1o arylene or optionally substituted Cs-
C10 heteroarylene; R is hydrogen or a PEG Capping Unit; and subscript n ranges from 2
to 24,

[0632] in particular, subscript n is 8 or 12 and/or the Drug Linker intermediate or

Drug Linker compound has the structure selected from the group consisting of:
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O _NH
HN %

Q . CHg

jW/NH "”'”/\/\N)%Ao%

N H n

\{ o
[0633] S
Oy OH o

O« __NH
H,N 0
0 ] CHs
NH N 0
N H n
\ o)
[0634] 0 ,
Oy OH o
Z 0 OJKD
HO Y (0}
OH O« _NH
O NH 0
CH,
H,N mNTSN O "
H
O 0.
“R’ 0o
Z 0 O/lkD
HO Y O
OH O NH
oj/NH o
CH
Z1\N oy, /\/\N )k(/\c)); 3
[0635] H H , and salts thereof, wherein Z? is a third

suitable amino protecting group that is acid-labile, particularly a carbamate having the
structure of —C(=0)O-R?, wherein R8 is C;-Cs alkyl or optionally substituted phenyl; and
R7 is a Ci-Csalkyl, particularly methyl or ethvl.
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[0636] 31. A composition comprising Antibody Drug Conjugates represented by
Formula 1 and Formula 1A, optionally in salt form, in particular in pharmaceutically

acceptable salt form, having the structures of:

O«__OH
0
HO, Ay OJKD
HO” "0
OH O+ __NH
S
|_1
l
ACTTS 6 0. NH 0
R o
{;ﬁvﬂw i ©/n
A H
[0637] P 1) and
O«__OH
0
=~ =0 OJ\D
HO” 0
OH OyNH
1
A8 5 o 'NIH 0
2 Lol
ngﬂ\N L ©/n
4 H
[0638] P 1A),

[0639] wherein Ab is an antibody; S is a sulfur atom from the antibody; D is a Drug
Unit incorporating a DNA minor groove binder, DNA damaging agent or DNA replication
inhibitor having an amine functional group capable of forming a carbamate functional
group;

[0640] L', L.? and L3, independently are selected from the group consisting of
optionally substituted Ci-Cyo alkylene, optionally substituted C4-Cao heteroalkylene,
optionally substituted C3-Cs carbocyclo, optionally substituted Cs-C1o arylene, optionally
substituted Cs-Cio heteroarylene and optionally substituted C3-Cs heterocyclo; R is

hydrogen or a PEG Capping Unit; subscrint n ranges from 2 to 24; and subscript p ranges
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from about 1 to about 16, wherein the composition contains no more than 10 wt.%, in
particular no more than 5 wt.%, of Formula 1A Antibody Drug Conjugate.

[0641] 32. A composition comprising Antibody Drug Conjugates represented by
Formula 2 and Formula 2A, optionally in salt form, in particular in pharmaceutically

acceptable salt form, having the structures of:

Ab
[0642] P (2)and
Os__OH

o)
e OJ\D
HO” "0
OH O« _NH
>
//COZHO O« _NH 0 o
ATTST B L NH o%
mez N 13~ n
2 H
[0643] PA)

[0644] wherein Ab is an antibody; S is a sulfur atom from the antibody; the Ab-S-
moeity is attached to the carbon atom o or B to the carboxylic acid functional group;
[0645] D is a Drug Unit incorporating a DNA minor groove binder, DNA damaging
agent or DNA replication inhibitor having an amine functional group capable of forming a
carbamate functional group;

[0646] L', L? and L3, independently are selected from the group consisting of

optionally substituted C1-Cao alkylene, optionally substituted Cs4-Cao heteroalkylene,
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optionally substituted C3-Cs carbocyclo, optionally substituted Cs-C1o arylene, optionally
substituted Cs-Cjo heteroarylene and optionally substituted Cs-Cs heterocyclo; R€ is
hydrogen or a PEG Capping Unit; subscript n ranges from 2 to 24; and subscript p ranges
from about 1 to about 16, wherein the composition contains no more than 10 wt.%
Formula 2A Antibody Drug Conjugate,

[0647] in particular, the Formula 2 and Formula 2A Antibody drug Conjugates,
optionally in salt form, in particular in pharmaceutically acceptable salt form, have the

structures of:

Ab

[0648] P and

[0649] P,

[0650] 33. The composition of embodiment 31 or 32, wherein the antibody is
capable of selectively binding to a tumor associated antigen.

[0651] 34. The composition of embodiment 33, wherein the tumor associated

antigen is comprised of an extracellular domain of a cell-surface protein or glycoprotein to
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which the antibody is capable of binding, particularly wherein the cell-surface protein or
glycoprotein is that of an abnormal cell, more particularly one that is capable of
internalization upon binding by an Antibody Drug Conjugate compound of the
composition.

[0652] 35. A method of treating a subject having a haematological malignancy,
comprising administering an effective amount of a composition of any one of
embodiments 31 to 34, particularly a leukemia or lymphoma, more particularly a B-cell
malignancy.

[0653] 1A. A method for preparing a Drug Linker intermediate compound of
Formula VID:

[0654] t (VID) or a salt thereof,

[0655] Wherein Q is an optionally protected functional group, preferably, hydroxyl,
thiol or amine functional group; A is a an optional Connector Unit; B is a an optional
Branching Unit and is present when subscript t is greater than 1 and is absent when
subscript tis 1;

[0656] S*is a Self-Immolating Unit, in particular having the structure of Formula XV
or Formula XVI:

0 O RIR2
;‘JU\OJ\T*/D J"j@/\OJ\NXTvD
[0657]  # (XV) # R (XVI),
[0658] wherein the wavy line indicates the point of attachment to A, and # indicates

the point of attachment to the glycosidic oxygen atom of the glucuronic acid moiety;
[0659] D is a Drug Unit incorporating a DNA minor groove binder, DNA damaging
agent or DNA replication inhibitor having a functional group comprising heteroatom T*,
wherein T* is oxygen, sulfur, or optionally substituted nitrogen, in particular D having an
amine functional group capable of forming a carbamate functional group in Formula XV

or a methylene carbamate functional group in Formula XVI;
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[0660] R, R!, and R? independently are hydrogen, optionally substituted C:-Cs alkyl,
optionally substituted Ce.14 aryl, or optionally substituted C-linked C3-Cg heteroaryl, or
both R and R! together with the nitrogen and carbon atoms to which they are attached
comprise an azetidinyl, pyrrolodinyl, piperidinyl, or homopiperidinyl moiety, in particular
a pyrrolodinyl or piperidinyl moiety and R? is hydrogen; R is C;-Cg alkyl or optionally
substituted phenyl so that —OR” provides for an ester functional group that is a suitable
carboxylic acid protecting group; and subscript tis 0, 1, 2, 3, or 4, the method comprising
the step of:

[0661] (c) contacting a compound of Formula VIC with Grignard reagent or an
alkoxy magnesium halide with either in a suitable alcohol-containing solvent, wherein the

Formula VIC compound has the structure of:

[0662] t (VIC) or a salt thereof,

[0663] wherein each of R is independently C;-Cs alkyl or optionally substituted
phenyl such that RéC(=0)- provides for an ester functional group that is a suitable
hydroxyl protecting group; and the remaining variable groups are as previously defined,
wherein said Grignard reagent or alkoxy magnesium halide contacting selectively removes
the hydroxyl protecting groups whereby the Formula VID compound or its salt is
obtained.

[0664] 2A. A method for preparing a Drug Linker intermediate compound of
Formula VIIE:

B—NH,

[0665] t (VIIE) or a salt thereof,
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[0666] Wherein A is a an optional Connector Unit; B is a an optional Branching Unit
and is present when subscript t is greater than 1 and is absent when subscript tis 1;
[0667] S*is a Self-Immolating Unit, in particular having the structure of Formula
XIII or Formula XIV:

o] O R'g2

D
[0668] # (XIII) # R (XTV), wherein

the wavy line indicates the point of attachment to A, and # indicates the point of
attachment to the glycosidic oxygen atom of the glucuronic acid moiety;

[0669] D is a Drug Unit incorporating a DNA minor groove binder, DNA damaging
agent or DNA replication inhibitor having a functional group comprising heteroatom T*,
wherein T* is oxygen, sulfur, or optionally substituted nitrogen, in particular D having an
amine functional group capable of forming a carbamate functional group in Formula XIII
or a methylene carbamate functional group in Formula XIV, the method comprising the
steps of:

[0670] (c) contacting a compound of Formula VIIC with a Grignard reagent or an
alkoxy magnesium halide with either in a suitable an alcohol-containing solvent, wherein

the Formula VIIC compound has the structure of:

[0671] t (VIIC) or a salt thereof,

[0672] wherein S*, D, A, B and subscript t are as defined for Formula VIIE of claim
2; QQ’ is a suitably protected amino group; each of R® and R7 is independently C;-Cs alkyl
or optionally substituted phenyl such that RC(=0)- provides for an ester functional group
that is a suitable hydroxyl protecting group and —OR” provides for an ester functional
group that is a suitable carboxylic acid protecting group; and the remaining variable
groups are as previously defined, wherein said Grignard reagent or alkoxy magnesium
halide contacting selectively removes the hydroxyl protecting groups to provide a

compound of Formula VIID:
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B—Q'

[0673] t (VIID) or a salt thereof, wherein the
variable groups are as previously defined by Formula VIIC; and

[0674] (d) contacting the Formula VIID compound with a first deprotecting agent,
wherein said first deprotecting agent contacting removes the amine and carboxylic acid
protecting groups whereby the Formula VIIE compound or its salt is obtained.

[0675] 3A. A method for preparing a Drug Linker intermediate compound of

Formula IE:
Os_OH i
HO., 0~ >S-T-D
HO” > o
OH OYNH
A
[0676] H2N (IE) or a salt thereof,

[0677] wherein A is a an optional Connector Unit; S’ is absent or-NRN-C(R)(R?)-,
wherein RN, R! and R? independently are hydrogen, optionally substituted C;-Cs alkyl,
optionally substituted Cs-Ci4 aryl, or optionally substituted C-linked Cs-Cs heteroaryl, or
RN and R! together with the nitrogen and carbon atoms to which they are attached
comprise an azetidinyl, pyrrolodinyl, piperidinyl or homopiperidinyl moiety, and R? is
hydrogen;

[0678] D is a Drug Unit incorporating a DNA minor groove binder, DNA damaging
agent or DNA replication inhibitor having a functional group, preferably, hydroxyl, thiol
or amine functional group, wherein the functional group forms a covalent bond with S’;
[0679] T#* is a heteroatom from said functional group, in particular oxygen, sulfur, or
optionally substituted nitrogen; Z' is a first suitable amine protecting group; and R is Ci-
Cs alkyl or optionally substituted phenyl so that —~OR” provides for an ester functional
group that is a suitable carboxylic acid protecting group; the method comprising the steps

of:
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[0680] (c) contacting a compound of Formula IC with Grignard reagent or an alkoxy
magnesium halide with either in a suitable an alcohol-containing solvent, wherein the

Formula IC compound has the structure of:

0]
OJ\S‘—T*—D
: NH
Rﬁo/l\o O>: O\(
6 © A
[0681] RO “NHZ' (IC) or a salt thereof,
[0682] wherein Z! is a first suitable amine protecting group; and each of R and R7 is

independently C;-Cs alkyl or optionally substituted phenyl so that RC(=0)- provides for
an ester functional group that is a suitable hydroxyl protecting group and —OR” provides
for an ester functional group that is a suitable carboxylic acid protecting group; and the
remaining variable groups are as previously defined by Formula IE,

[0683] wherein said Grignard reagent or alkoxy magnesium halide contacting
selectively removes the hydroxyl protecting groups to provide a compound of Formula ID:

7
O« OR o

H O/,,," )l\

S-T-D
HO Y O
H OYN H
Acy o .
[0684] NHZ (ID) or a salt thereof, wherein the

variable groups are as previously defined by Formula IC; and

Qi

[0685] (d) contacting the Formula ID compound with a first deprotecting agent,
wherein said deprotecting agent contacting removes the amine and carboxylic acid
protecting groups whereby the Formula IE compound or its salt is obtained.

[0686] 4A. The method of embodiment 1A, 2A or 3A, wherein the Grignard
reagent has the formula of R&MgX and the alkoxy magnesium halide has the formula of
ReOMgX, wherein R# is C;-Cs alkyl and X is I, Br, or Cl.

[0687] 5A. The method of embodiment 4A, wherein the Grignard reagent is
MeMgl or MeMgCl.

[0688] 6A. The method of embodiment 5A, wherein the alkoxy magnesium halide
is MeOMgl or MeOMgCl.
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[0689] 7A. The method of any one of embodiments 1A to 6A, wherein the
alcohol-containing solvent comprises a Ci-Cy4 alcohol.

[0690] 8A.  The method of embodiment 7A, wherein the alcohol-containing
solvent further comprises THF.

[0691] 9A. The method of embodiment 8A, wherein the solvent is a 1:1 (v/v)
mixture of methanol and THF.

[0692] 10A. The method embodiment 2A, wherein the first deprotecting agent for
removal of Z! is an aqueous-containing solution of LiOH.

[0693] 11A. The method of any one of embodiments 2A to 10A, wherein Z! has the

formula:

[0694] O

[0695] 12A. The method of any one of embodiments 1A to 11A, wherein said
Grignard reagent or alkoxy magnesium halide contacting and said deprotecting agent
contacting to remove Z! are done sequentially in one pot.

[0696] 13A. The method of any one of embodiments 1 to 35 and 1A to 12A,
wherein D is a PBD Drug Unit.

[0697] 14A. The method of embodiment 13A, wherein the PBD Drug Unit has the

structure of Formula IV:

RY RY Ffm" R11"

[0698] R® X),
[0699] or a salt thereof, wherein: the dotted lines represent a tautomeric double bond;

[0700] R? is of formula XI:

Q@2
[0701] LA

(XI), wherein the wavy line indicates the site of covalent
attachment to the Formula X structure; Ar is an optionally substituted Cs.7 arylene; X* is
from a reactive or activateable group for covalent attachment to a Linker Unit or precursor

thereof, wherein X? is selected from the group comprising: -O-, -S-, -C(O)O-, -C(O)-
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, -NHC(O)-, and -N(R)-, wherein RN is H or C:1-C4 alkyl, and (C2H4+0)nCH3, where
subscript m is 1, 2 or 3; and either:

[0702] (i) Q' is a single bond; and Q? is a single bond or -Z-(CH>)n-, wherein Z is
selected from the group consisting of a single bond, O, S, and NH; and subscript n is 1, 2
or 3, or (ii) Q' is -CH=CH-, and Q? is a single bond; and

[0703] R? is a optionally substituted C1-C4 alkyl or a Cs.10 aryl group, optionally
substituted by one or more substituents selected from the group consisting of halo, nitro,
cyano, C1-Cs ether, C1-C7 alkyl, C3.C7 heterocyclyl and bis-oxy-C1-Cs alkylene, in
particular by one such substituent, wherein the dotted lines indicate a single bond to R?, or
R? an optionally substituted Ci-C4 alkenylene, wherein the dotted lines indicate a double
bond to R?’;

[0704] R% and R are independently selected from the group consisting of H, R, OH,
OR, SH, SR, NH», NHR, NRR’, nitro, Me3Sn and halo; R”” is selected from the group
consisting of H, R, OH, OR, SH, SR, NH>, NHR, NRR’, nitro, Me3Sn and halo, wherein R
and R’ are independently selected from the group consisting of optionally substituted Ci.
C12 alkyl, optionally substituted C3.Cao heterocyclyl and optionally substituted Cs.Ca aryl;
and either:

[0705] (a) R'"is H, and R!"" is OH or OR*, wherein R* is Ci.C4 alkyl, or (b) R'”" and
R!"” form a nitrogen-carbon double bond between the nitrogen and carbon atoms to which
they are bound, or (c) R1%"is H and R'” is SO,M, wherein subscript z is 2 or 3 and M is a
monovalent pharmaceutically acceptable cation, or (d) R1?, R!'" and R!%" are each H and
R is SO,M, or R!” and R are each H and R!®" and R'"” form a nitrogen-carbon double
bond between the nitrogen and carbon atoms to which they are bound, or R, R" and
R!?" are each H and R!!" is SO, M, or R1%" and R!"" are each H and R!% and R!" form a
nitrogen-carbon double bond between the nitrogen and carbon atoms to which they are
bound, wherein subscript z is 2 or 3 and M is a monovalent pharmaceutically acceptable
cation; and

[0706] R" is a C3.12 alkylene group, the carbon chain of which is optionally
interrupted by one or more heteroatoms, in particular by one of O, S or NRN? (where RN?
is H or C1.C4 alkyl), and/or by aromatic rings, in particular by one of benzene or pyridine;
Y and Y’ are selected from the group consisting of O, S, and NH; R, R”, R are selected
from the same groups as RS, R and RY", respectively, and for (a), (b) and (c) R' and

R!"" are the same as R'”” and R!'"", respectively, and if R!'” and R!"" are SO,M, each M is
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either a monovalent pharmaceutically acceptable cation or together represent a divalent
pharmaceutically acceptable cation.
[0707] 15A. The method of embodiment 13A, wherein the PBD Drug Unit has the

structure of Formula XII or Formula XIII:

[0708] (X1I),
)
[0709] R" (XIII)
[0710] or a salt thereof, wherein: the dotted lines indicate a tautomeric double bond;

[0711] Q is of formula VIII:

QL Q2
[0712] t?? A ‘SS\ (XIV), wherein the wavy lines indicate the sites of covalent
attachment to Y’ and Y in either orientation; Ar is a Cs_7 arylene group substituted by X?*
and is otherwise optionally substituted, wherein X?* is from a reactive or activateable
group for covalent attachment to a Linker Unit or precursor thereof, wherein X is selected
from the group comprising -O-, -S-, -C(0)O-, -C(0), -NHC(O)-, and -N(RN)-, wherein
RN is H or C1-Cy4 alkyl, and (C2H40)mCH3, wherein subscript m is 1, 2 or 3; and either:
[0713] (i) Q' is a single bond; and Q? is a single bond or -(CH2)s-, wherein subscript n
is 1,2 or 3, or (ii) Q' is -CH=CH-, and Q? is a single bond or -CH=CH-; and
[0714] R? is a optionally substituted C1-Cs alkyl or a Cs.10 aryl group, optionally
substituted by one or more substituents selected from the group consisting of halo, nitro,
cyano, C1-Cg ether, C1.C5 alkyl, C5.C7 heterocyclyl and bis-oxy-C1.C3 alkylene, in
particular by one such substituent, wherein the dotted lines indicate a single bond to R?, or
R? an optionally substituted C;-C4 alkenylene wherein the dotted lines indicate a double
bond to R*’;
[0715] R? is an optionally substituted C;-C4 alkyl or a Cs.ip aryl group, optionally

substituted by one or more substituents selected from the group consisting of halo, nitro,
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cyano, C1-Cs ether, C1-C7 alkyl, C5.C7 heterocyclyl and bis-oxy-C1.Cs alkylene, in
particular by one such substituent;

[0716] R and R”” are independently selected from the group consisting of H, R, OH,
OR, SH, SR, NH;, NHR, NRR’, nitro, Me3Sn and halo; R” is selected from the group
consisting of H, R, OH, OR, SH, SR, NH>, NHR, NRR’, nitro, Me3Sn and halo, wherein R
and R’ are independently selected from the group consisting of optionally substituted Ci-
C12 alkyl, optionally substituted C3.Cao heterocyclyl and optionally substituted Cs.Cao aryl;
and either:

[0717] (2) R1"is H, and R!'"" is OH or OR4, wherein R4 is C1.Cs4 alkyl, or (b) R?” and
R!" form a nitrogen-carbon double bond between the nitrogen and carbon atoms to which
they are bound, or (¢) R1?" is H and R!'!” is SO, M, wherein subscript z is 2 or 3 and M is a
monovalent pharmaceutically acceptable cation, or (d) R1?, R!" and R!%” are each H and
R is SO,M, or R'” and R'!" are each H and R!" and R!"" form a nitrogen-carbon double
bond between the nitrogen and carbon atoms to which they are bound, or R, R!!" and
R!? are each H and R!" is SO.M, or R'%" and R!!" are each H and R'® and R!!" form a
nitrogen-carbon double bond between the nitrogen and carbon atoms to which they are
bound; wherein subscript z is 2 or 3 and M is a monovalent pharmaceutically acceptable
cation; and

[0718] Y and Y’ are selected from the group consisting of O, S, and NH; R”
represents one or more optional substituents; and R®, R”, R” are selected from the same
groups as R, R” and RY", respectively, and for (a), (b) and (¢) R'” and R!" are the same
as R and R!"", respectively, and if R and R!!" are SO, M, each M is either a
monovalent pharmaceutically acceptable cation or together represent a divalent
pharmaceutically acceptable cation.

[0719] 16A. The method of embodiment 14A or 15A, wherein R”” is selected from
the group consisting of H, OH and OR.

[0720] 17A. The method of embodiment 14A or 15A, wherein R”" is a Ci4 alkyloxy
group.

[0721] 18A. The method of embodiment 14A or 15A, wherein R”” is —OCHs.
[0722] 19A. The method of any one of embodiments 14A to 18A, wherein Y and
Y’ are O.

[0723] 20A. The method of any one of embodiments 14A to 19A, wherein R”” is H.
[0724] 21A. The method of any one of embodiments 14A to 20A, wherein R® is

selected from the group consisting of H ar *~lo.
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[0725] 22A. The method of embodiment 14A, wherein Ar is phenylene; X* is
selected from the group consisting of -O-, -S- and -NH-; and Q! is a single bond

[0726] 23A. The method of embodiment 15A, wherein Ar is phenylene, X* is
selected from the group consisting of -O-, -S-, and -NH-, Q! —-CHs- and Q2 is —CHa-.
[0727] 24A. The method of embodiment 22A or 23A, wherein X® is NH

[0728] 25A. The method of embodiment 14A, wherein Q! is a single bond and Q? is
a single bond.

[0729] 26A. The method of any one of embodiments 14A to 25A, wherein the
dotted lines indicate a single bond to R%, wherein R? is a Cs.7 aryl group optionally
substituted by one or more substituents selected from the group consisting of halo, nitro,
cyano, Cy.7 alkoxy, Cs.o0 aryloxy, Cs.0 heterocyclyoxy, Ci.7 alkyl, Cs7 heterocyclyl and
bis-oxy-Ci3 alkylene wherein the C;.7 alkoxy group is optionally substituted by an amino
group, and if the Cs37 heterocyclyl group is a Cg nitrogen containing heterocyclyl group, it
is optionally substituted by a Ci.4 alkyl group.

[0730] 27A. The method of embodiment 26A, wherein the optionally substituted
Cs.7 aryl is optionally substituted phenyl.

[0731] 28A. The method of embodiment 26A, wherein the optionally substituted
Cs.7 aryl is phenyl having one to three substituents.

[0732] 29A. The method of any one of embodiments 14A to 28A, wherein R'%” and
R form a nitrogen-carbon double bond.

[0733] 30A. The method of any one of embodiments 14A to 29A, wherein R, R7,
R?, and Y’ are the same as R®", R”, R, and Y respectively.

[0734] 31A. The method of embodiment 14A, wherein the PBD Drug Unit is:

N OMe MeO%\Q
(o} O
NE
H

O\/\/\/ O N

MeQO
[0735]

OMe MeO N

N
[0736] H

3
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OMe  MeO N A
O
NE
[0737] H |
[0738] or a salt thereof, wherein the wavy line indicates the point of covalent

attachment to the remainder of the Drug Linker intermediate compound or the remainder of
the Drug Linker compound in the form of a carbamate functional group.

[0739] 32A. The method of embodiment 14A, wherein the PBD Drug Unit is:

OMe MeO
MeO
[0740]
H
OWO N H
OMe  MeO N~
(0]
MeO Nji
[0741] H
[0742] or a salt thereof, wherein the wavy line indicates the point of covalent

attachment to the remainder of the Drug Linker intermediate compound or the remainder of
the Drug Linker compound in the form of a carbamate functional group.

[0743] 33A. The method of embodiment 15A, wherein the PBD Drug Unit is:

HN‘R{

H
o o N H
OMe MeO N
o}
[0744] ,
[0745] or a salt thereof, wherein the wavy line indicates the point of covalent

attachment to the remainder of the Drug Linker intermediate compound or the remainder of
the Drug Linker compound in the form of a carbamate functional group.
[0746] 35A. The method of any one of embodiments 1 to 35 and 1A to 12A, wherein

D is an anthracyclin Drug Unit.
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[0747] 36A. The method of embodiment 35A, wherein the anthracyclin Drug Unit
incorporates doxorubicin, idarubicin, daunorubicin, doxorubicin propyloxazoline (DPO) or
cyanomorpholino-doxorubicin.

[0748] 38A. The method of any one of embodiments 1A to 12A, wherein D is an
camptothecin Drug Unit.

[0749] 39A. The method of embodiment 38A, wherein the camptothecin Drug Unit

incorporates a camptothecin compound having the structure of:

R12 R11

[0750] ,

[0751] or a lactone ring-opened form thereof, optionally in salt form, wherein one of
R! is n-butyl; and

[0752] one of R>-R!* is —NH> that is the site of covalent attachment in the form of a
carbamate functional group to the remainder of the Drug Linker intermediate compound or
the remainder of the Drug Linker compound; and the other are hydrogen, or

[0753] R!2 is -NH; that is the site of covalent attachment in the form of a carbamate
functional group to the remainder of the Drug Linker intermediate compound or the
remainder of the Drug Linker compound; and the other are hydrogen; and R!® and R
together are -OCH>O-.

[0754] 41A. The method of any one of embodiments 1 to 35 and 1A to 12A, wherein
D is an duocarmycin Drug Unit.

[0755] IC. The method of embodiment 3, wherein D is an anthracyclin Drug Unit
in which the Drug Linker intermediate compound of Formula IE, optionally in salt form,

has the structure of:
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O OH [0}
OH
(U Jor
e}

N OH O

ﬁ&f
o
HO HN\/\>\ 1
N™ O OH

0
0707 NCOoH

HzN\/\n/NH

[0756] Y
[0757] 2C. The method of embodiment 3, wherein D is an camptothecin Drug Unit

in which the Drug Linker intermediate compound of Formula IE has the structure of

NH,
HN" O
HO,C O o\(jV
HO:E'IOH
OH
~N
[0758] OH O
[0759] or a lactone ring-opened form thereof, optionally in salt form.

[0760] 3C. The method of embodiment 3, wherein D is a PBD Drug Unit, in which
the Drug Linker intermediate compound of Formula IE, optionally in salt form, has the

structure of:

COLH
HO Q
HO
OH
OMe
H,N

[0761] 4C.  The method of embodiment 3, wherein D is an duocarmycin Drug Unit
in which the Drug Linker intermediate compound of Formula IE, optionally in salt form has

the structure of:
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NH,

/i Cl

o (< N

HO,Co__O._O Q 7y/\/©/
NH °

HO™ “"OH O\"/

[0762] OH 0
EXAMPLES
[0763] General Information. All commercially available anhydrous solvents were

used without further purification. Analytical thin layer chromatography was performed on
silica gel MF254 (Agela Technologies). Column chromatography was performed on a
Biotage SNAP ultra 340g HP — sphere 25um. Radial chromatography was performed on a
Chromatotron instrument (Harrison Research, Palo Alto, CA) on normal phase silica
plates (Analtech, Newark, DE). Thin Layer Chromatography (TLC) was performed on
silica gel aluminum plates (Merck 60, F2s4). Whatman 60 A 230-400 mesh silica gel was
used for flash chromatographic purification. Preparative and analytical HPLC methods for
compounds of each Drug Unit type are as follows, unless indicated otherwise.

[0764] Anthracyclin Drug Unit: Compounds were eluted on a C12 Phenomenex
Synergi 2.0 x 150 mm, 4 ym, 80 A MAX reverse phase column using a linear gradient of
phase B (CH3CN with 0.05% formic acid) in A (0.05% aqueous formic acid) at 0.4
mL/min. Reported retention times (zz) are from LC-MS. High-resolution mass spectral
data obtained on a Bruker APEXIII 47e¢ [FT(ICR)]MS. Analytical HPLC was conducted
on a Waters 2695 instrument using a Waters 2996 PDA and Millennium software and a
C12 Phenomenex Synergi 4.6 x 150 mm, 4 um, 80 A MAX reverse phase column.
Compounds were eluted with either acidic (A) linear gradients of mobile phase B (CH3-
CN with 0.05% formic acid; 10% to 95% over 8 min) in A (0.05% aqueous TFA)
(Gradient 1), or neutral (N) linear gradients of mobile phase B (CH3CN; 10% to 90% over
10 min, then hold at 90% for 5 min) in A (5.0 mM NH4H>PO,) at a flow rate of 1.0
mL/min (Gradient 2). Preparative HPLC purifications were performed on a Varian
instrument equipped with C12 Phenomenex Synergy MAX-RP 4 ym 250 x 21.2 mm
reversed phase column, eluting with 0.05% formic acid in a water and acetonitrile gradient

at a flow rate of 4.6 mL/min (gradient 1: 10% organic for 5 min followed by a ramp up to
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70% organic over 25 min; gradient 2: 10% organic for 3 min followed by a ramp up to
50% organic over 50 min).

[0765] PBD Drug Unit: Mass spectroscopy (MS) data were collected using a Waters
Micromass ZQ instrument coupled to a Waters 2695/2996 PDA HPLC system eluting
with water (A) (formic acid 0.1 %) and acetonitrile (B) (formic acid 0.1 %). Gradient:
initial composition 5% B over 1.0 min then 5% B to 95% B within 3 min. The
composition was held for 0.5 min at 95% B, and then returned to 5% B in 0.3 minutes.
Total gradient run time equals 5 min. Flow rate 3.0 ml/min, 400 pL was split via a zero
dead volume tee piece which passes into the mass spectrometer. Wavelength detection
range: 220 to 400 nm. Function type: diode array (535 scans). Column: Phenomenex®
Onyx Monolithic C18 50 x 4.60 mm. Waters Micromass ZQ parameters used were:
Capillary (kV), 3.38; Cone (V), 35; Extractor (V), 3.0; Source temperature CC), 1 00;
Desolvation Temperature (0 C), 200; Cone flow rate (L/h), 50; De-solvation flow rate
(L/h), 250. High-resolution mass spectroscopy (HRMS) data were recorded on a Waters
Micromass QTOF Global in positive W-mode using metal-coated borosilicate glass tips to
introduce the samples into the instrument.

[0766] Camptothecin Drug Unit: Analytical HPLC was performed on two different
HPLC systems. Data collected by “gradient A” were obtained on an HP Agilent 1100
HPLC equipped with a C12 Phenomenex Synergi 2.0 x 150 mm, 4 um, 80 A reverse phase
column. The acidic eluent consisted of a linear gradient of acetonitrile from 5% to 95% in
0.1% aqueous formic acid over 10 min, followed by isocratic 95% acetonitrile for 5 min
(flow rate = 0.4 mL/min). Data collected by “gradient B” were obtained on a Waters 2690
HPLC interfaced with a Waters 996 PDA and Millennium?? software. Samples were
eluted over a C12 Phenomenex Synergi 2.0 x 150 mm, 4 pm, 80 A reverse phase column.
The neutral eluent consisted of a linear gradient of acetonitrile from 10% to 90% in 5 mM
ammonium phosphate pH 7 over 10 min, followed by isocratic 90% acetonitrile for 5 min
(flow rate = 1.0 mL/min). Preparative HPLC was carried out on a Varian ProStar 210
solvent delivery system configured with a Varian ProStar 330 PDA detector. Products
were purified over a C12 Phenomenex Synergi 10.0 x 250 mm, 4 um, 80 A reverse phase
column eluting with 0.05% TFA in water (solvent A) and 0.05% TFA in acetonitrile
(solvent B). Purification “Method A” consisted of the following gradient of solvent A to
solvent B: 90:10 from O to 5 min; 90:10 to 40:60 from 5 min to 45 min; 40:60 to 10:90
from 45 to 50 min; followed by isocratic 10:90 for 5 min. The flow rate was 4.6 mL/min

with monitoring at 254 nm. Purification “*-=rhod B” consisted of the following gradient
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of solvent A to solvent B: isocratic 90:10 from O to 5 min; 90:10 to 60:40 from 5 min to 45
min; 60:40 to 10:90 from 45 to 50 min; followed by isocratic 10:90 for 5 min. The
flowrate was 4.6 mL/min with monitoring at 254 nm.

[0767] Auristatin Drug Unit: Analytical HPLC was performed on a Varian ProStar
210™ solvent delivery system configured with a Varian ProStar 330™ PDA detector.
Samples were eluted over a C12 Phenomenex Synergi™ 2.0 x 150 mm, 4 pm, 80 A
reverse-phase column. The acidic mobile phase consisted of acetonitrile and water both
containing either 0.05% trifluoroacetic acid or 0.1% formic acid (denoted for each
compound). Compounds were eluted with a linear gradient of acidic acetonitrile from 5%
at 1 min post injection, to 95% at 11 min, followed by isocratic 95% acetonitrile to 15 min
(flow rate = 1.0 mL/min). LC-MS was performed on two different systems. LC-MS
system 1 consisted of a ZMD Micromass™ mass spectrometer interfaced to an HP Agilent
1100™ HPLC instrument equipped with a C12 Phenomenex Synergi 2.0 x 150 mm, 4 pm,
80 A reverse phase column. The acidic eluent consisted of a linear gradient of acetonitrile
from 5% to 95% in 0.1% aqueous formic acid over 10 min, followed by isocratic 95%
acetonitrile for 5 min (flow rate = 0.4 mL/min). LC-MS system 2 consisted of a Waters
Xevo G2™ Tof mass spectrometer interfaced to a Waters 2695 Separations Module™
with a Waters 2996 Photodiode Array Detector™; the column, mobile phases, gradient,
and flow rate were same as for LC-MS system 1. UPLC-MS was performed by a Waters
Xevo G2 ToF mass spectrometer interfaced to a Waters Acquity H-Class Ultra
Performance LC™ equipped with an Acquity UPLC BEH™ C18 2.1 x 50 mm, 1.7um
reverse phase column (Milford, MA). The acidic mobile phase (0.1% formic acid)
consisted of a gradient of 3% acetonitrile/97% water to 100% acetonitrile (flow rate = 0.7
mlL/min). Preparative HPLC was carried out on a Waters 2545 Binary Gradient Module
with a Waters 2998 Photodiode Array Detector. Products were purified over a C12
Phenomenex Synergi 250 x 10.0 mm, 4 um, 80 A reverse phase column (Column 1) or a
C12 Phenomenex Synergi 250 x 50 mm, 10 um, 80 A reverse phase column (Column 2)
eluting with 0.1% trifluoroacetic acid in water (solvent A) and 0.1% trifluoroacetic acid in
acetonitrile (solvent B). The purification methods generally consisted of linear gradients
of solvent A to solvent B, ramping from 90% aqueous solvent A to 10% solvent A. The
flow rate was 4.6 mL/min with monitoring at 254 nm.

[0768] Example 1.  Synthesis of an anthracyclin f-glucuronide-based Drug Linker

compound
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[0769] Scheme 1. Preparation of a glucuronide-based Drug Linker compound having

an anthracyclin Drug Unit.
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[0770] Drug linker compound intermediate 6 was prepared according to the methods

o_ © OHO

described in International Publication No. WO 2007/011968, which is incorporated herein
by reference for such disclosure. Stepwise deprotection of compound 6 by a method of the
present invention to provide compound 7, which reduces the amount of impurities from [3-
elimination of the C-4 acetate within the glucuronic acid residue, is achieved in the

following manner. Compound 6 is added to a round bottle flask and then equal volumes of

THF and MeOH are added. After complete dissolution of the solids, the solution is cooled
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in ice bath. Methylmagnesium iodide solution (3 M in E2O)(5 eq.)(Sigma-Aldrich,
cat#254363) is added dropwise, and the temperature is controlled to remain below 5 °C
(internal). The reaction mixture is the allowed to reach RT and stirred overnight to
complete the transesterification reaction, which deprotects the acetate functional groups,
but retains the methyl ester protection of the carboxylic acid functional group. The
reaction mixture is then cooled in ice bath again and lithium hydroxide (12 eq.) in water is
added slowly to remove the FMOC and methyl ester protecting groups. The temperature is
allowed to increase gradually to room temperature. The reaction mixture is filtered
through celite to remove FMOC related by-product. Purity of compound 7 product may be
assessed by analytical HPLC to determine the amount of -elimination impurity, or that
determination may be delayed until the Drug Linker compound (9) is obtained by
condensing the fully deprotected compound 7 with 2,5-dioxopyrrolidin-1-yl 6-(2,5-dioxo-
2,5-dihydro-1H-pyrrol-1-yl)hexanoate (mc-OSu, 8) in DMF in the presence of di-
isopropyldiethylamine (DIPEA) as follows:

[0771] To a mixture of the compound 7 (6.1 mg, 5.7 umol) in DMF (0.2 mL) was
added mc-OSu (8; 4 mg, 14 umol) followed by DIPEA (3 uL, 17 pmol). The reaction
mixture was concentrated under reduced pressure and then dissolved in a mixture of water
and DMSO (1:1, 2 mL). The mixture was purified via reverse-phase preparative HPLC
(gradient 2) to yield 2.1 mg (26%) of compound 9 as a red solid: '"H NMR (CD30D); &
1.1-1.25 (b, 2H), 1.29 (d, 3H, J = 6.6 Hz), 1.35-1.62 (b, 3H), 1.65-1.90 (b, 3H), 2.02-2.13
(m, 4H), 2.67 (s, 4H, N-hydroxysuccinimide impurity), 3.00-3.10 (m, 4H), 3.41-3.57 (m,
3H), 3.57-3.70 (m, 3H), 3.81 (m, 2H), 3.94 (d, 1H, J = 9.6 Hz), 4.02 (b, 1H), 4.05 (s, 3H),
4.29 (q, 1H, I =7.0 Hz), 4.71 (s, 3H), 4.73 (m, 1H), 5.06 (m, 1H), 5.12 (b, 1H), 5.49 (s,
1H), 6.78 (s, 2H), 6.82-7.09 (b, 2H), 7.57 (d, 1H, J = 6.4 Hz), 7.84 (t, 1H), ] = 7.4 Hz),
7.95 (sd, 1H, J = 7.4 Hz), 8.08 (bs, 1H); LC-MS m/z (ES"), 1260.24 (M - H)", tr = 6.49
min.

[0772] Example 2. Synthesis of a pyrrolobenzodiazepine (PBD) S-glucuronide-
based Drug Linker compound

[0773] Scheme 2. Preparation of a glucuronide-based Drug Linker compound having
a PBD Drug Unit
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[0774] Compound 1 was prepared according to the methods described in International
Publication No. WO 2007/011968, which is incorporated herein by reference for such
disclosure and compounds 10 and 11 were prepared as previously described by
International Publication No WO 2011/130613, which is incorporated herein by reference
for such disclosure. Stepwise deprotection of compound 11 is achieved in the manner as
described for Example 1 to provide the Drug linker intermediate compound 12 having
reduced amounts of impurities from f-elimination of the C-4 acetate within the glucuronic
acid residue compared to global deprotection with aqueous base,. In addition to
compound 12 varying amounts of carbinol and carbinol methyl ether derivative(s) may

also be obtained. Compound 12 is further elaborated to provide the Drug Linker
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compound 13 by condensing fully deprotected compound 12 with 2,5-dioxopyrrolidin-1-yl
6-(2,5-dioxo-2,5-dihydro-1H-pyrrol-1-yl)hexanoate (mc-OSu, 8) in DMF in the presence
of di-isopropyldiethylamine (DIPEA) as follows:

[0775] To a solution of 12 (4.3 mg, 3.8 umol) dissolved in 0.38 mL anhydrous DMF
was added mec-OSu (8, 1.2 mg, 3.8 pmol), followed by diisopropylethylamine (4.0 pl, 22.8
pmol). The reaction was stirred at RT under nitrogen for 2 h, at which time LC-MS
revealed conversion to product. The reaction was diluted with a mixture of acetonitrile
(0.5 mL), DMSO (1 mL), water (0.5 mL), and then purified by preparative HPLC. The
mobile phase consisted of A = water and B = acetonitrile, both containing 0.1% formic
acid. A linear elution gradient of 90:10 A:B to 10:90 A:B over 75 minutes was employed
and fractions containing the desired product were lyophilized to provide glucuronide-
based drug linker compound 13 (1.2 mg). Analytical HPLC (0.1% formic acid): tg = 10.85
min. LC-MS: gz = 12.12 min, m/z (ES*) found 1331.4 (M+H)*, m/z (ES) found 1329.5
(M-Hy

[0776] Example 3. Synthesis of a camptothecin f-glucuronide-based Drug Linker
compound

[0777] Scheme 3. Preparation of a glucuronide-based Drug Linker compound having

a camptothecin Drug Unit
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[0778] Compound 1 was prepared according to the methods described in International

Publication No. WO 2007/011968, which is incorporated herein by reference for such
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disclosure and compounds 15 was prepared as previously described by Burke, P.J. et al.
“Design, synthesis, and biological evaluation of antibody-drug conjugates comprised of
potent camptothecin analogues™ Bioconj. Chem. (2009) 20: 1242-1250 which is
incorporated herein by reference for such disclosure. Stepwise deprotection of compound
15 by a method of the present invention, which reduces the amount of impurities from [-
elimination of the C-4 acetate within the glucuronic acid residue as compared to global
deprotection by aqueous base, is achieved in the manner as described for Example 1.
Deprotection step (1) of Scheme 3 converts the lactone of compound 15 in variable amount
to the methyl ester of its ring opened form during the transesterification for removing the
acetate protecting groups. However, LiOH hydrolysis in deprotection step (2) will convert
that ester and hydrolyze any remaining lactone to the carboxylate ring opened form, which
provides the Drug linker intermediate compound 16 as the predominate reaction product.
On recovery of the product, closure to reform the lactone ring occurs. Further elaboration
of compound 17 is by condensing that fully deprotected compound with 2,5-
dioxopyrrolidin-1-yl 6-(2,5-dioxo-2,5-dihydro-1H-pyrrol-1-yl)hexanoate (mc-OSu, 8) in
DMF in the presence of di-isopropyldiethylamine (DIPEA) as follows:

[0779] To a solution of 17 (23.0 mg, 27.6 umol) dissolved in 1.5 mL anhydrous DMF
was added maleimidocaproyl NHS ester (8, 12.8 mg, 41.4 umol), followed by DIPEA (14.4
pL, 82.8 pmol). The reaction was stirred at room temperature under nitrogen for 4 h, at
which time LC-MS revealed conversion to product. The crude reaction was diluted in
DMSO and purified by preparative HPLC (Method A) to give 10 (20.5 mg, 72%). 'H NMR
(DMF-d7) 6 (ppm) 0.99 (m, 6H), 1.26 (p, J = 8.4 Hz, 2H), 1.57 (m, 6H), 1.81 (p, ] =7.2 Hz,
2H), 2.01 (m, 2H), 2.16 (t, ] = 7.2 Hz, 2H), 2.68 (t, ] = 6.8 Hz, 2H), 3.21 (t, ] = 8.0 Hz, 2H),
3.57 (m, 10H), 4.10 (d, J = 9.6 Hz, 2H), 5.03 (m, 1H), 5.23 (s, 2H), 5.36 (s, 2H), 5.52 (d, ] =
2.4 Hz, 2H), 6.52 (bs, 1H), 7.01 (s, 2H), 7.19 (dd, J = 8.4, 2.0 Hz, 1H), 7.27 (d, ] = 8.4 Hz,
1H), 7.43 (s, 1H), 7.94 (t, ] = 5.6 Hz, 1H), 8.09 (dd, J = 9.2, 2.0 Hz, 1H), 8.18 (d, ] =9.2
Hz, 1H), 8.48 (s, 1H), 8.57 (s, 1H), 9.36 (s, 1H), 10.37 (s, 1H). UV Amax 267 nm and 385
nm. Analytical HPLC: gradient A, tr = 11.93 min; gradient B, tr = 5.76 min. LC-MS: m/z
(ES*) found 1025.40 (M+H)*, m/z (ES") found 1023.29 (M-H)".

[0780] Example 4. Synthesis of a cyclopropyl-benzimidazole f-glucuronide-based
Drug Linker compound

[0781] Scheme 4. Preparation of a glucuronide-based Drug Linker compound having a
cyclopropyl-benzimidazole (CBI) Drug Unit
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[0782] Compound 1 was prepared according to the methods described in International

HOZC

HO

Publication No. WO 2007/011968, which is incorporated herein by reference for such
disclosure and compounds 20 was prepared as previously described by Jeftfrey, S.C., et al.
“Minor groove binder antibody conjugates employing a water soluble 3-glucuronide linker”
Bioorg. Med. Chem. Lett. (2007) 17: 2278-2280, which is incorporated herein by reference
for such disclosure. Stepwise deprotection of compound 20 by a method of the present
invention, to provides the Drug linker intermediate compound 21, which reduces the
amount of impurities from B-elimination of the C-4 acetate within the glucuronic acid
residue compared to global deprotection using aqueous base, is achieved in the manner as
described for Example 1. Further elaboration of compound 21 using the activated a-bromo
ester 2,5-dioxopyrrolidin-1-yl 2-bromoacetate (22) is conducted as follows to provide Drug
Linker compound 23.

[0783] To a mixture of compound 21 as it acetate salt (20 mg, 23 pmol) in DMF (0.5
mL) was added compound 22 (5 mg, 23 pmol) followed by DIPEA (9 mg, 69 umol). After

20 min at RT, consumption of compound 21 was deemed to be complete. The reaction
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mixture was then diluted with water (1 mL) and filtered through a syringe prior to
purification by HPLC, which provided 4.6 mg of compound 23 (22% yield).

[0784] Example 5. Synthesis of an auristatin B-glucuronide-based Drug Linker
compound

[0785] Scheme 5. Preparation of a glucuronide-based Drug Linker compound having a
MMAE Drug Unit
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[0786] Step 1: To compound 24 (4.86 g) in 2-MeTHF (194 mL) was added 1,1'-
Carbonyl-di-(1,2,4-triazole) (CDT) (Sigma-Aldrich, Cat# 21861) 2.084 g (3 eq.). The
reaction mixture was stirred at room temperature for 5 hrs with LC-MS showing
completeness of the reaction. The reaction mixture was then washed with water (49 mL x 3)
(a little NaCl is needed for phase separation), (note: the wet solution is stable overnight)
dried over anhydrous sodium sulfate. Evaporated of the solvent yielded a solid (5.833 g).
That solid and MMAE (25) 3.646 g (1.3 eq.) were dissolved in 2-MeTHF (29 mL). 1-
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Hydroxybenzotriazole hydrate (HOBt) (0.15 g, 0.2 eq.) (Sigma-Aldrich, Cat#711489) in 4
mL 2-MeTHF was evaporated to reduce the volume by about 1/2. The concentrated HOBt
solution was then added to the reaction mixture, which was stirred at 55 ©C for 60 hours.
The reaction was washed with water (29 mLx4) to remove excess MMAE and HOBt and
dried over anhydrous sodium sulfate. Solvent was exchanged with EtOAc and the resulting
solution was loaded on Biotage column. 5% MeOH in EtOAc was used to elute the product
to provide 4.914 g (62% yield) of compound 26. Analytical LC-MS: tz = 2.22 min, m/z
(ES*) found 1894.1.

[0787] Step 2: Compound 26 (4.40 g) was dissolved in 44 mL. DCM; and 8.8 g
trichloroacetic acid (TCA) was dissolved in 440 mLL DCM. The TCA solution is cooled in
ice bath to ~5 ©C and then the compound 26 solution was added in 5 minutes. Upon
addition the reaction mixture immediately turned orange. The ice bath was removed and
the temperature increased slowly to 15 © C. The reaction was complete in 1 h, and was
then cooled again in ice bath to ~10 °C whereupon 6.0 g of KHCO3 in 100 mL water is
added in 5 min to quench the reaction mixture, which resulted in disappearance of the
color. The organic phase was separated and washed with brine and dried over anhydrous
sodium sulfate. The solvent was evaporated with addition of heptane to form compound
27 as a white solid. The white solid was collected by vacuum filtration, which was used in
step 3 without further purification.

[0788] Step 3: To the DCM solution of compound 27 was added PEG12-OSu (27,
1.756 g, 1.1 eq.) (Quanta BioDesign, cat# 10262) and then N,N-Diisopropylethylamine
(DIPEA) (0.24 mL, 0.60 eq.). The reaction mixture was stirred at room temperature for 4h,
then was loaded on to silica gel (88 g) and eluted with 5% MeOH/EtOAc to remove
excess amount of PEG-OSu, MMTT related by-product and N-hydroxysuccimide,
followed by elution with 5% MeOH/DCM to obtain compound 28 (3.335 g, 66% yield).
Analytical UPLC-MS: 7z = 1.53 min, m/z (ES*) found 2191.3.

[0789] Step 4: Compound 28 (2.73 g) was added to a round bottle flask and then 9
mL THF and 9mL MeOH were added. The solid dissolved and the solution so obtained
was cooled in ice bath. Methylmagnesium iodide solution (3 M in Et20)( 2.08 mL, 5
eq.)(Sigma-Aldrich, cat#254363) was added dropwise with control of the internal
temperature to below 5 °C to provide a methanolic solution of MeOMgI. Afterwards, the
reaction mixture was stirred at room temperature overnight to effect the transesterification

reaction for selective removal of the acetate protecting groups by MeOMgl formed in situ,
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resulting in intermediate compound 29, which is then further deprotected, without
requiring its purification, with LiOH (aq.) as follows.

[0790] Step 5: The reaction mixture resulting from step 4 was again cooled in ice bath
and lithium hydroxide (358 mg, 12 eq.) in water (9 mL) was added slowly. The
temperature increased gradually to room temperature. After 3 hours removal of the FMOC
protecting group was complete. The reaction mixture was then filtered through celite to
remove FMOC related by-product. The pH of the filtrate, which contained the desired
product, was adjusted to 7 by acetic acid. Purified Compound 30 (~1.8 g, 78% yield), as
assessed by analytical HPLC, was obtained by reverse phase chromatography of the
filtrate. Analytical LC-MS: tz = 1.53 min, m/z (ES*) found 1828.8.

[0791] The ratio of desired compound 30 to its -elimination impurity using MeOMgl
prepared in situ in stepwise deprotection of compound 28 is 21:1, whereas that ratio from
global deprotection with LiOH is 3.5:1. Use of MeOMZgCl prepared in situ in stepwise
deprotection of compound 28 also results in a 21:1 ratio of compound 30 to its 3-
elimination impurity.

[0792] As the Drug Unit is essentially sterically and electronically isolated from the
protected glucuronic acid residue in a glucuronide-based Linker Unit, a reasonable basis of
prediction exists that similar improvements in the product to impurity ratios are to be
expected in preparation of Drug Linker compounds in which the MMAE Drug Unit is
replaced by a cyclopropyl-benzimidazole Drug Unit, as in Example 4, a camptothecin
Drug Unit, as in Example 3, a PBD Drug Unit, as in Example 2, or a anthracyclin Drug
Unit as in Example 1.

[0793] Step 6: A 4 mL vial was charged with compound 31 (46.6 mg, 0.16 mmol),
prepared as described in PCT Publication No. W02015057699, the method of which is
specifically incorporated by reference herein, COMU (46.8 mg, 0.11 mmol)(Sigma-Aldrich,
cat#712191) and DMF (0.5 mL). The mixture was cooled to 0 °C and 2,6-1lutidine (38.2 uL,
0.33 mmol) )(Sigma-Aldrich, cat#336106) was added slowly and the reaction was stirred
for 30 min. In a separate vial compound 30 (100.0 mg, 0.06 mmol) was dissolved in DMF
(1.0 mL). After cooling to 0 °C, the DMF solution of compound 30 was added to the DMF
solution of compound 31 and stirred for 30 min. DMSO (0.5 mL) was added to the reaction,
then 0.1% TFA in water (2.0 mL) was slowly added to the reaction keeping the temperature
at 0 °C. The crude material was purified by preparative HPLC and the fractions were
lyophilized to afford compound 32 (28.0 mg, 24% yield). Analytical UPLC-MS: 1z = 1.32
min, m/z (ES*) found 2096.44.



