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PROCESS FOR THE PREPARATION OF PEGYLATED DRUG-LINKERS AND
INTERMEDIATES THEREOF

CROSS-REFERENCES TO RELATED APPLICATIONS

[0001] This application claims priority to pending US Appl. Ser. No. 62/313,460,

filed March 25, 2016, which is incorporated by reference herein in its entirety.

STATEMENT AS TO RIGHTS TO INVENTIONS MADE UNDER FEDERALLY
SPONSORED RESEARCH AND DEVELOPMENT

[0002] Not applicable

REFERENCE TO A "SEQUENCE LISTING," A TABLE, OR A COMPUTER
PROGRAM LISTING APPENDIX SUBMITTED ON A COMPACT DISK

[0003] Not applicable

BACKGROUND OF THE INVENTION

[0004] A great deal of interest has surrounded the use of monoclonal antibodies
(mAbs) for the targeted delivery of cytotoxic agents to cancer cells. The design of
antibody drug conjugates, by attaching a cytotoxic agent to an antibody, typically via a
linker, involves consideration of a variety of factors. These factors include the identity
and location of the chemical group for conjugation of the cytotoxic agent, the mechanism
of agent release, the structural element(s) (if any) providing release of the cytotoxic agent,
and structural modification of the released free agent, if any. In addition, if the cytotoxic
agent is to be released after antibody internalization, the structural elements and
mechanism of agent release must be consonant with the intracellular trafficking of the
conjugate.

[0005] While a number of different drug classes have been evaluated for delivery via
antibodies, only a few drug classes have proved sufficiently active as antibody drug
conjugates, while having a suitable toxicity profile, to warrant clinical development. One
such class is the auristatins, related to the natural product dolastatin 10. Representative
auristatins include MMAE (N-methylvaline-valine-dolaisoleuine-dolaproine-
norephedrine) and MMAF (N-methylvaline-valine-dolaisoleuine-dolaproine-

phenylalanine).
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[0006] MMAE is an example of a cytotoxic agent that is active as a free drug, and is
highly potent when conjugated to a monoclonal antibody (mAb) and is released after
internalization into cells. MMAE has been successfully conjugated to a mAb at the N-
terminal amino acid of MMAE via a cathepsin B cleavable peptide-based linker
containing maleimidocaproyl-valine-citrulline (mc-vc-) and a self-immolative group p-
aminobenzyl-carbamoyl (PABC) to produce antibody drug conjugates of the following
structure, mAb-(mc-vc-PABC-MMAE),,, wherein p refers to the number of (mc-vc-
PABC-MMAE) units per antibody. Upon cleavage of the bond between the vc peptide
and the self-immolative PABC group, the PABC group releases itself from MMAE,
liberating free MMAE.

[0007] Another auristatin, MMATF, is relatively less active as a free drug (compared to
MMAE), yet is highly potent when conjugated to an antibody and internalized into cells.
MMAF has been successfully conjugated to a monoclonal antibody (mAb) at the N-
terminal amino acid of MMAF via a cathepsin B cleavable peptide-based linker containing
maleimidocaproyl-valine-citrulline (mc-vc-) and a self-immolative group p-aminobenzyl-
carbamoyl (PABC) to produce antibody-drug conjugates of the structure, mAb-(mc-vc-
PABC-MMATF),, wherein p refers to the number of (mc-vc-PABC-MMAF) units per
antibody. Upon cleavage of the peptide linker, the self-immolative PABC group releases
itself from MMAPF, liberating free MMAF.

[0008] MMAF was also found to be active as a non-cleavable conjugate, containing
the drug-linker maleimidocaproyl MMAF (mcMMAF). When this conjugate, mAb-
(mcMMAF),,, is internalized into cells, the active species released is cys-mcMMAF.
Because the linker is non-cleavable, the maleimidocaproyl and a cysteine residue of the
antibody remain attached to the N-terminus of MMAF. MMAF was also reported to be
active as a C-terminal conjugate, attached at its C-terminal amino acid, phenylalanine, to a
peptide-maleimidocaproyl linker. When this conjugate, (MMAF-peptide-mc),-mAb is
internalized into cells, the active species, MMATF, is released following cleavage of the
MMAF(phenylalanine)-peptide bond.

[0009] WO 2015/057699 describes preparation of mDPR- (maleimido-
diaminopropanoic) glucuronide-MMAE Drug Linker compounds having a PEG unit,
which are exemplary PEGylated Auristatin Drug Linker compounds, as well as improved
pharmacokinetics of ADCs prepared from such compounds. Prior methods for producing
such compounds can result in loss of material during deprotection of the Glucuronide

Unit, and that impurities from that loss can be difficult to remove without further reduction
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in yield. Therefore, there is a need for improved methods for preparing such Drug Linker
compounds with reduced amounts of contaminating impurities, so as to improve purity

and yields.
BRIEF SUMMARY OF THE INVENTION

[0010] The invention provides inter alia, improved processes in producing PEGylated
Drug Linker compounds containing a Glucuronide Unit , as well as the intermediates
thereof. Principal embodiments of the invention include methods for preparing Drug

Linker intermediates of Formula IE:

1
O rzH
HoN L3—H O
[0011] n (IE),

[0012] or a salt thereof, wherein D is an auristatin Drug Unit; each of L'and L7is
independently selected from the group consisting of optionally substituted C;-Cyg
alkylene, optionally substituted C4-Cy heteroalkylene, optionally substituted C3-Cg
carbocyclo, optionally substituted Cs-Cjp arylene, optionally substituted Cs-Cig
heteroarylene and optionally substituted C3-Cg heterocyclo; R is optionally substituted
C;-Cs alkyl, optionally substituted Cs-C;p arylene or optionally substituted Cs-Cjg
heteroarylene s0—OR’ provides an ester functional group that is a suitable carboxylic acid
protecting group; RCis hydrogen or a PEG Capping Unit; and subscript n ranges from 2 to
24, the method comprising step (c) contacting a Drug Linker intermediate compound of
Formula IC with either a Grignard reagent or an alkoxy magnesium halide in a suitable
alcohol-containing solvent, wherein the Formula IC Drug Linker intermediate compound

has the structure of:
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[0013] (d) contacting the product of step (c) with a first deprotecting agent, wherein
said first deprotecting agent contacting removes the 7' amino and carboxylic acid
protecting groups to provide the Formula IE Drug Linker intermediate compound.

[0014] Other principle embodiments include Antibody Drug Conjugates compositions
comprised of Antibody Drug Conjugatew of Formula 12 and Formula 12A, optionally in

pharmaceutically acceptable salt form, having the structures of:

[0015] P (12)and
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Os__OH
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o) OJ\D
HO” "0
OH O< _NH
y

[0016] P (12A)

[0017] 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 3 to the carboxylic acid functional group; D is
an auristatin Drug Unit; L', L? and L’, independently are selected from the group
consisting of optionally substituted C;-Cyg alkylene, optionally substituted C4-Cyg
heteroalkylene, optionally substituted C;-Cs carbocyclo, optionally substituted Cg¢-Ci
arylene, optionally substituted Cs-C;o heteroarylene and optionally substituted C;-Cg
he:telrocyclo;RC is a hydrogen or a PEG Capping Unit; subscript n ranges from 2 to 24; and
subscript p ranges from about 1 to about 16; and

[0018] wherein the composition contains no more than 10 wt.% or no more than 5

wt.% Formula 12A Antibody Drug Conjugate,
DESCRIPTION OF THE INVENTION

[0019] General

[0020] 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 PEGylated
Auristatin 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 siru by contacting a Gringard reagent with the alcohol-
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containing solvent. Thus, the present invention provides improved processes for preparing
certain PEGylated Auristatin Drug Linkers.

[0021] Definitions

[0022] 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.

[0023] 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, 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. For example, 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 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.

[0024] “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
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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 the accuracy or precision of the instrument(s) used
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.
[0025] “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.

[0026] “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 (i.e., biological activity or
property is essentially retained). 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.

[0027] “Negligibly” or “negligible” as used herein is an amount of an impurity below
the level of quantification by HPLC analysis and if present represents from about 0.5% to
about 0.1 w/w% of the composition that it contaminates. 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.

[0028] “Predominately containing”, “predominately having” and like terms as used

herein refers to the major component of a mixture. When the mixture is of two
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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
one present in greatest amount in the mixture and may or may not represent a majority of
the mass of the mixture.

[0029] “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 (EWQG), thus affecting the electrophilicity of a more
remote reactive center.

[0030] An electron-withdrawing group (EWG) is typically selected from the group
consisting of -C(=0), -CN, -NO,, -CXj, -X, -C(=0)OR’, -C(=0)NH,, -C(=O)N(R")R?, -
C(=0)R’, -C(=0)X, -S(=0):R, -S(=0),0R’, -SO3H,, -S(=0),NH;, -S(=0),N(R")R, -
PO;H,, -P(=0)(OR’)(OR),, -NO, -NH,, -N(R*)(R), -N(R);", and salts thereof,
wherein X is -F, -Br, -Cl, or -1, and R is, at each occurrence, independently selected from
a grouping previously described for optional substituents and in some aspects is
independently selected from the group consisting of C;-Cg alkyl 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 C;-Cy; alkyl, C;-Cg alkyl, C,-Cg alkyl or C;-C,4 alkyl.
An EWG can also be an aryl (e.g., phenyl) or heteroaryl depending on its substitution and
certain electron deficient heteroaryl groups (e.g., pyridine). Thus, in some aspects, an
“electron-withdrawing group” further encompasses electron-deficient Cs-C,4 heteroaryls
and Cg-Cyq4 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, -NO,, -CX3, and =X, wherein X is halogen, independently selected typically from the
group consisting of —F and -Cl. Depending on its substituents, an optionally substituted
alkyl moiety may also be an electron-withdrawing group and thus in such cases aspects
would be encompassed by the term for an electron-withdrawing group.

[0031] “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
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functional group or atom may be electron-withdrawing inductively but may overall be
electron-donating through resonance), and tends to stabilize cations or electron poor
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 nucleophilicity 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,-C,; alkyl,
typically C;-Cg¢ alkyl. Depending on their substituents, a C¢-Csy4 aryl, C5-Cay4 heteroaryl, or
unsaturated C;-C), 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.
[0032] "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.

[0033] 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 C;-
C,4 alkyl” or “optionally substituted C,-Cg 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;-C,4 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 of 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 C, ester refers to an acetate ester.
[0034] 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,
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moieties or groups by operation of the definitions provided herein that results in those
having a pentavalent carbon are specifically excluded.

[0035] “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 sp3 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, referred to as carbocyclyls as
defined herein.

[0036] 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 sp3 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 sp2 or sp carbon atoms that are in
conjugation with each other.

[0037] 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., “C;-
Cs 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;-Cs 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;-C;; or a C;-Cg alkyl moiety and more typically is a
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saturated C;-Cg or C;-C4 alkyl moiety with the latter sometimes referred to as lower alkyl.
When the number of carbon atoms is not indicated, an alkyl moiety, group or substituent
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-C; alkyl or C;3-Cg moieties, more typically unsaturated C;-Cg
alkyl moieties.

[0038] 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(CH3),), 1-butyl (n-butyl), 2-methyl-1-propyl (iso-butyl, -CHCH(CH3),), 2-
butyl (sec-butyl, -CH(CH3)CH,CHz;), 2-methyl-2-propyl (¢-butyl, -C(CHs3)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.

[0039] "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 (-
CH,CHj3-), 1,3-propylene (-CH,CH,CHy-), 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.

[0040] “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

.. . . . . 3
cyclic ring system is saturated (i.e., is comprised 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
or may be 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.

[0041] 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 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.,
C;5-Cy carbocyclyl means an carbocyclyl substituent, moiety or group containing 3, 4, 5, 6,
7, or 8 carbocyclic carbon atoms and C;-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 Cs-
Cs carbocyclyls are cyclopropyl, cyclobutyl, cyclopentyl, cyclopentadienyl, cyclohexyl,
cyclohexenyl, 1,3-cyclohexadienyl, 1,4-cyclohexadienyl, cycloheptyl, 1,3-
cycloheptadienyl, 1,3,5-cycloheptatrienyl, cyclooctyl, and cyclooctadienyl.

[0042] 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 C;-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-Cg cycloalkyl moiety, group or substituent is selected from the group

consisting of cyclopropyl, cyclopentyl and cyclohexyl, or is encompassed or further
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encompassed by other cyclic moieties that have no more than 8 carbon atoms in their
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.
[0043] “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 C5-Cy or C5-Cy; carbocyclo, more typically a C;-Cg or C3-Cg
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.

[0044] “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).

[0045] An alkenyl moiety, group or substituent contains at least one sp2 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
another organic moeity or Markush structure to which it is associated. Typically, when
alkenyl is used as a Markush group (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 encompasses 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 sp2 carbon of a parent alkene compound. Such
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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 sp2 carbon atoms of the
alkene functional group that defines it as an alkenyl 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, 1to 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. =CHy), or can
vary ranging from 2 to 50, typically 2 to 30, 2 to 20, or 2 to 12, more typically 2 to §, 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,-Cg 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
sp2 carbon atoms in conjugation with each other with one of these carbon atoms being
monovalent, and C,-C¢ alkenyl or C2-C6 alkenyl means an alkenyl moiety containing 2, 3,
4,5, or 6 carbon atoms in which at least two are sp2 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 C,-Cs or C,-C4 alkenyl moiety having two sp2 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.
[0046] “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 moieties, as previously described for alkenyl, of
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 sp2 carbon from a different double bonded moiety to provide a diradical.

Typically, alkenylene moieties encompass diradicals containing the structure of —-C=C- or
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—C=C-X'-C=C- wherein X' is absent or is an optionally substituted saturated alkylene as
defined herein, which is typically a C;-Cs alkylene, which is more typically unsubstituted.
The number of carbon atoms in an alkenylene moiety is defined by the number of sp2
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,-Cs 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»-Cy 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,-Cg or C»-C4 alkenylene having two sp2 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.

[0047] “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 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 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 one or more intervening saturated or unsaturated
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).

[0048] An alkynyl moiety, group or substituent contains at least two sp carbon atom
in which the carbon atoms are conjugation to 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 as a Markush group (i.e., is a substituent) the alkynyl is
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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 of the optionally substituted alkyl or carbocyclyl, groups 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 monovalent moieties are exemplified without limitation by -C=CH, and
-C=C-CH3, and -C=C-Ph.

[0049] The number of carbon atoms in an alkenyl substituent is defined by the
number of sp2 carbon atoms of the alkene functional group that defines it as an alkenyl
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 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,-Cg 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,-C¢ 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 carbons 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 C,-C¢ or C,-C,4 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.

[0050] ”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 to include Cs-
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Ca4 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 Cq-C;p 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.
[0051] “Arylene,” or “heteroarylene” as used herein, by itself or as part of another
term, unless otherwise stated or implied by context, is an aromatic or 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. Arylene and heteroarylenes
include divalent species by removal of a hydrogen atom from a parent aryl or 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. 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:

[0052] “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 (C¢-Capq aryl)-C1-Cy, alkyl moeity, group or substituent, and heteroarylalkyl is a (Cs-Coy
heteroaryl)-C,-C;» 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 sp3 carbon of its alkyl moiety. In
some aspects an arylalkyl is a (C¢-Cyp aryl)-C;-C, alkyl, more typically a (Cs-C)p aryl)-
C;-Cs exemplified without limitation, by C¢Hs-CH,-, C¢Hs-CH(CH3)CH»- and C¢Hs-CH»-
CH(CH,CH,CH3)-.

[0053] “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
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and alkyl groups are as described above. Typically, an alkylaryl is a (C;-C;; alkyl)-Cs-Cos
aryl- moeity, group or substituent, and alkylheteroaryl is a (C;-C;, alkyl)-Cs-Coq
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 (C;-C;»
alkyl)-Cg-C g aryl- or a (C,-Cg alkyl)-Cs-Cyg aryl- exemplified without limitation, for
example, by -CsH4-CHj3 or -C¢Hy-CH,CH(CH3),.

[0054] “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
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).
[0055] 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 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.
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[0056] Typically, a heterocyclyl is a C3-Cyg 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
C;5-Cy heterocyclyl, more typically a C3-Cy; heterocyclyl, or a Cs-Cy,, C3-Cg, 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, O 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 0xo 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.

[0057] “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 O to 3 N atoms,
typically O to 1 O atoms and/or O to 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-Cy4 heteroaryl, more typically a Cs-Cy; or Cs-Cg heteroaryl, in which the
subscript indicates the total number of skeletal atoms (inclusive of its carbon atoms and
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 nitrogen heteroatom is optionally substituted, wherein R is -H, a
nitrogen protecting group or optionally substituted C;-Cy alkyl or is an optionally
substituted Cs-Cyq aryl or Cs-Cy4 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
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aryl moiety are replaced by nitrogen substituted with another organic moiety in a manner
which retains the cyclic conjugated system. In 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.

[0058] 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 Cg 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 or an electron 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 or an electron 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.

[0059] A “5-membered nitrogen-containing heteroaryl” as the terms are used herein,
by itself or as part of another term, unless otherwise stated or implied by context, refers to
an optionally substituted heteroaryl that is monovalent and contains a skeletal aromatic
nitrogen atom in a 5-membered heteroaromatic ring and is typically a monocyclic
heteroaryl or is fused to an aryl or another heteroaryl ring system to typically form a 6,5-
fused ring system in which the 5-membered heteroaromatic ring is some aspects contain
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 without limitation are thiazole, pyrrole, imidazole,

oxazole, and triazole.
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[0060] A “6-membered nitrogen-containing heteroaryl” as the terms are 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 monocyclic heteroaryl and in other aspects is fused to an
aryl or another heteroaryl ring to typically form a 6,5- or 6,6-fused ring system in which
the 6-membered heteroaromatic ring may contain 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.

[0061] “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,
from a different carbon atom or an electron from a nitrogen ring atom, if present, is
removed to provide a divalent moeity.

[0062] “Heteroarylene”, as the term is used herein, by itself or as part of another term,
unless otherwise stated or implied by context refers to heteroaryl moiety, group or
substituent as defined above wherein a hydrogen atom or an electron, where permitted,
from a different aromatic carbon atom or an electron from an aromatic nitrogen ring atom
if present is removed to provide a divalent moeity. A “5-membered nitrogen-containing
heteroarylene contains at least one aromatic nitrogen atom in its heteroaromatic ring
system 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.

[0063] "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
O, N, Si and S, optionally substituted where permitted, and includes each nitrogen and
sulfur atom independently optionally oxidized to an N-oxide, a sulfoxide or sulfone, or
wherein one of the nitrogen atoms 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
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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-CH3, -CH,-CH,-NH-CHj3, -CH,-CH,-N(CH3)-
CH3, -CH»-S-CH,-CHj3, -CH,-CH,-S(0)-CH3, -NH-CH»-CH,-NH-C(O)-CH,-CH3, -CH,-
CH,-5(0),-CHj3, -CH=CH-0-CHj3, -Si(CH3)3, -CH»-CH=N-O-CH3, and -CH=CH-
N(CHj3)-CHj;. Up to two heteroatoms may be consecutive, as exemplified by -CH,-NH-
OCH; and —CH,-O-Si(CHj3)s. 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, -CH,-CH,-O-CHj3; and -CH,-CH,-S(O)-CHj; are
both Cy4-heteroalkyls and -CH,-CH=N-O-CH3, and -CH=CH-N(CHj3)-CH3 are both Cs
heteroalkyls.

[0064] "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 —CH,-CH,-S-CH,-CH>- 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.

[0065] “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 one 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;-C,, alkyl moieties, respectively,
as described above. In some aspects the optionally substituted alkyl is a C;-Cg alkyl or C;-
Cs alkyl and in other aspects that alkyl is 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 Cs-Cg or Cs-Cg
heterocyclyl. When aminoalkyl is used as a variable group to a Markush structure, the
alkylene moiety of the aminoalkyl is attached to a Markush formula with which it is
associated through a sp’ carbon of that moiety, which in some aspects is the other radical
terminus of the aforementioned alkylene. An aminoalkyl is typically denoted by the

number of contiguous carbon atoms of its alkylene moiety. Thus, a C; aminoalkyl is
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exemplified without limitation by -CH,NH,, -CH,NHCHj3; and —-CH,N(CH3), and a C,
amino alkyl is exemplified without limitation by —CH,CH,NH,, -CH,CH,NHCH3 and —
CH,CH,N(CHj3),.

[0066] “Optionally substituted alkyl”, “optionally substituted alkenyl", “optionally
substituted alkynyl", “optionally substituted alkylaryl”, “optionally substituted arylalkyl”,
“optionally substituted heterocycle”, “optionally substituted aryl”, “optionally substituted
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 sp3 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.
[0067] Optional substituent replacing hydrogen(s) in any one of the foregoing
substituents, moieties, or groups is independently selected from the group consisting of
Cg-Coy aryl, Cs-Cyy heteroaryl, hydroxyl, C;-Cyg alkoxy, Cs-Cay aryloxy, cyano, halogen,
nitro, C;-Cy 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’, -NH,, -N(R*)(R®), -N(RP);, =NR , -CX3, -CN, -NO,,
-NR’C(=O)H, -NR’C(=0)R®, -NR C(=0)R, -C(=O)R’, -C(=0)NH,, -C(=O)N(R")R®, -
S(=0),R?, -S(=0)2NHa, -S(=0):N(R")R?, -S(=0)>NH,, -S(=0),N(R" )R, -S(=0),0R’, -
S(=0)R", -OP(=0)(OR’)(OR?), -OP(OH)3, -P(=0)(OR’)(OR™), -PO3H,, -C(=O)R’, -
C(=S)R®, -CO,R, -C(=$)OR®, -C(=0)SR, -C(=S)SR , -C(=S)NH,, -C(=S)N(R*)(R®),, -
C(=NR)NH,, -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 C;-Cy alkyl, C»-Cy alkenyl, C5-Cso
alkynyl, Cs-Cyq aryl, C3-Cyq heterocyclyl, Cs-Cyy heteroaryl, a protecting group, and a
prodrug moiety or two of R together with the heteroatom to which they are attached
defines a C3-Cyy heterocyclyl; and R’ is hydrogen or R, wherein R is selected from the
group consisting of C;-Cyg alkyl, C¢-Ca4 aryl, C3-Cy4 heterocyclyl, Cs-Cy4 heteroaryl, and a

protecting group.
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[0068] 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"");, =NH,
=NR?, -CXj, -CN, -NO,, -NR’C(=0)H, NR’C(=0)R®, -CO,H, -C(=0O)H, -C(=0)R®, -
C(=0)NH,, -C(=O)NR’R™ -S(=0),R™, -S(=0),NH,, -S(=0),N(R" )R, -S(=0),NH,, -
S(=0)N(R*HR™), -S(=0),0R’, -S(=0)R?, -C(=S)R, -C(=S)NH,, -C(=S)N(R")R?, -
C(=NR’)N(R®),, and salts thereof, wherein each X is independently selected from the
group consisting of —F and -Cl, R is typically selected from the group consisting of C;-
Cs alkyl, C4-Cp aryl, C3-Cjg heterocyclyl, Cs-Cyq heteroaryl, and a protecting group; and
R’ is independently selected from the group typically consisting of hydrogen, C;-C alkyl,
Cs-Cip aryl, C3-Cp heterocyclyl, Cs-Cip heteroaryl, and a protecting group, independently
selected from R°P.

[0069] 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?)3, -CX3, -NO,,
-NHC(=0)H, -NHC(=0)R, -C(=0)NH,, -C(=0)NHR, -C(=0)N(R"),, -COH, -
COyR?, -C(=0)H, -C(=0)R, -C(=0)NH,, -C(=0)NH(R?), -C(=0)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 C;-Cg
alkyl, C¢-Cp aryl, Cs-Cjo heteroaryl and a protecting group; and R’ is selected from the
group consisting of hydrogen, C;-Cs alkyl and a protecting group, independently selected
from R?.

[0070] In some aspects, an optional alkyl substituent that is present is selected from
the group consisting -NH,, -NH(R), -N(R®),, -N(R*®);, -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°? 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;-C¢ alkyl. Alkylene, carbocyclyl, carbocyclo, aryl, arylene,
heteroalkyl, heteroalkylene, heterocyclyl, heterocyclo, heteroaryl, and heteroarylene
groups as described above are similarly substituted or are unsubstituted.

[0071] “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 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
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(hetero)arylalkyl- or is oxidized by substitution with one or two =0 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,
heterocyclyl, heteroaryl, heteroalkyl and (hetero)arylalkyl- or is replaced by a =0 moeity
to form an N-oxide.

[0072] Therefore, in some aspects, an optional substituent of a nitrogen atom that is
present is selected from the group consisting of optionally substituted C;-C, alkyl, C,-Cy
alkenyl, C,-Cyg alkynyl, C-Coq aryl, Cs-Cyq heteroaryl, (Cs-Coy aryl)-Ci-Cyp alkyl-, and
(Cs-Cyq heteroaryl)-C,-Cyp 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;-C;, alkyl, C,-Cj;, alkenyl, C,-Ci» alkynyl, Cg-Coyg
aryl, Cs-Cyq heteroaryl, (Ce-Caq aryl)-C,-C;; alkyl-, and (Cs-Cyq heteroaryl)-C;-Cy, alkyl-,
from the group consisting of C;-Cg alkyl, C»-Cg alkenyl, C»-Cg alkynyl, Cs-C)g aryl, Cs-
Cip heteroaryl, (Cs-Cg aryl)-C;-Cg alkyl-, and (Cs-C heteroaryl)-C,-Cs alkyl, or from the
group consisting of C;-Cg alkyl, C,-Cg alkenyl, C,-Cg alkynyl, C¢-C aryl, Cs-Cyp
heteroaryl, (Ce-Cip aryl)-C;-Cs alkyl-, and (Cs-C,p heteroaryl)-C;-Cg alkyl-.

[0073] 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-C; heteroalkyl or C;-C), heteroalkylene and for that purpose is typically selected
from the group consisting of -O-, -C(=0)-, -C(=0)0-, -S-, -S(=0)-, -S(=0),-, -NH-, -
NHC(=0)-, -C(=0)NH-, S(=0),NH-, -NHS(=0),-, -OC(=0O)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.

[0074] “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 is typically -OH, -OC(=O)R" (acyloxy), wherein R" is -H,
optionally substituted C;-Cyg alkyl, optionally substituted C3-Cyg cycloalkyl, optionally
substituted Cs-Cyp alkenyl, optionally substituted C,-C,¢ alkynyl, optionally substituted
Ce-Coy aryl, optionally substituted Cs-Ca4 heteroaryl or optionally substituted C;-Coy
heterocyclyl, or R%is optionally substituted C;-C;; alkyl, optionally substituted C3-C;
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cycloalkyl, optionally substituted C3-C;, alkenyl or optionally substituted C,-C;, alkynyl,
and wherein an monovalent O-linked moeity further encompasses ether groups which are
C;-Cy; alkyloxy (i.e., C;-C; aliphatic ether), optionally substituted, wherein the alkyl
moiety is saturated or unsaturated.

[0075] In other aspects, a monovalent O-linked moeity, group or substituent is
selected from the group consisting of optionally substituted phenoxy, optionally
substituted C;-Cg alkyloxy (i.e., C;-Cg aliphatic ether) and —OC(=O)Rb, wherein R is
optionally substituted C;-Cg alkyl, which is typically saturated or is an unsaturated C;-Cg
alkyl.

[0076] In other aspects, a O-linked substituent is a monovalent moiety selected from
the group consisting of —OH, saturated C;-Cg alky] ether, unsaturated Cs-Cg alkyl ether,
phenoxy and -OC(:O)Rb, wherein R is typically C;-Cg saturated alkyl, C3-C¢ unsaturated
alkyl, C3-Cg cycloalkyl, C,-Ce alkenyl, or phenyl, optionally substituted, or is selected
from that group excluding —OH and/or wherein saturated C;-Cg alkyl ether and phenoxy
are unsubstituted and R® is saturated C;-Cs alkyl or unsaturated C;-Cg alkyl.

[0077] Other exemplary O-linked substituents are provided by definitions for
carbamate, ether and carbonate as disclosed herein in which the monovalent oxygen atom
of the carbamate, ether and carbonate functional group is bonded to the Markush structure
or other organic moiety with which it is associated.

[0078] In other aspects, an O-linked moeity to carbon is divalent and encompasses
=0 and -X-(CH;),-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.

[0079] “Halogen” as used herein, unless otherwise stated or implied by context,
refers to fluorine, chlorine, bromine, or iodine and is typically —F or -Cl.

[0080] “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 -OR™®, wherein R™®

is a protecting group for hydroxyl, wherein hydroxyl is typically protected as an ester
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(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),
alkoxymethyl ethers (e.g., methoxymethyl or ethoxymethyl ethers), optionally substituted
aryl ethers ,and silyl ethers (e.g., trimethylsilyl (TMS), triethylsilyl (TES), tert-
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 -NHR™® or -N(RPR)z, wherein least
one of R is a nitrogen atom protecting group or both R™ together define a nitrogen atom
protecting group.

[0081] 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).

[0082] “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- 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 0 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).
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[0083] 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 an 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 C;-Cyg alkyl, C»-Cyp alkenyl, C»-Cyp alkynyl, Cs-Coq aryl,
C5-Cy4 heteroaryl, C3-Cy4 heterocyclyl or is a substituted derivative of any one of these,
e.g., having 1, 2, 3 or 4 substituent, more typically is C;-C, alkyl, C,-C;; alkenyl, C,-C,
alkynyl, Cs-C1p aryl, Cs-Cyp heteroaryl, C3-Cyo heterocyclyl or a substituted derivative of
one any of these, e.g., having 1, 2, or 3 substituents or is C;-Cg alkyl, C,-Cg alkenyl, C,-Cs
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;-C¢ alkyl or unsubstituted C,-Cs alkenyl,.
[0084] 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)R" 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, 3-methyl-prop-1-yl, 3,3-dimethyl-prop-1-yl, prop-2-ene-1-yl, and vinyl.

[0085] “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;-Cy alkoxy or a C;-Ci»
alkoxy, optionally substituted with 1, 2, 3 or 4 substituents, typically 1, 2 or 3, and in other
aspects is a C;-Cg alkoxy or C;-Cg alkoxy, optionally substituted with 1 or 2 substituents,
wherein each independently selected substituent is as defined herein for optional alkyl

substituents, and in still other aspects an ether O-linked substituent is an unsubstituted,
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saturated or unsaturated C;-C4 alkoxy such as, by way of example and not limitation,
methoxy, ethoxy, propoxy, iso-propoxy, butoxy and allyloxy (i.e., -OCH,CH=CH,).
[0086] "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.

[0087] “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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[0088] “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®),, or -O-C(=O)NH(optionally substituted alkyl) or -O-
C(=0)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
it is 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.

[0089] “Pharmaceutically acceptable salt" as used herein, refers to pharmaceutically
acceptable organic or inorganic salts of a compound. The compound typically contains at
least one amino group, and accordingly acid addition salts can be formed with this amino
group. Exemplary salts include, but are not limited to, sulfate, 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.
[0090] A pharmaceutically acceptable salt may involve the inclusion of another
molecule such as an acetate ion, a succinate ion or other counterion. The counterion may
be any organic or inorganic moiety that stabilizes the charge on the parent compound.
Furthermore, a pharmaceutically acceptable salt may have more than one charged atom in
its structure. Instances where multiple charged atoms are part of the pharmaceutically

acceptable salt can have multiple counter ions. Hence, a pharmaceutically acceptable salt
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can have one or more charged atoms and/or one or more counterions. Typically, a
quaternized tubulysin Drug Unit is in pharmaceutically acceptable salt form.

[0091] Typically, a pharmaceutically acceptable salt is selected from those described
in P. H. Stahl and C. G. Wermuth, editors, Handbook of Pharmaceutical Salts: Properties,
Selection and Use, Weinheim/Ziirich: Wiley-VCH/VHCA, 2002. Salt selection 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).

[0092] “PEG Unit” as used herein refers to a group comprising a polyethylene glycol

moiety (PEG) having a repetition of ethylene glycol subunits having the formula of

—g-(CHZCHzo)-g—

[0093] A PEG Unit can comprise at least 2 subunits, at least 3 subunits, at least 4
subunits, at least 5 subunits, least 6 subunits, at least 7 subunits, at least 8 subunits, at least
9 subunits, at least 10 subunits, at least 11 subunits, at least 12 subunits, at least 13
subunits, at least 14 subunits, at least 15 subunits, at least 16 subunits, at least 17 subunits,
at least 18 subunits, at least 19 subunits, at least 20 subunits, at least 21 subunits, at least
22 subunits, at least 23 subunits, or at least 24 subunits. Some PEG Units comprise up to
72 subunit.

[0094] “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 is other than hydrogen, and
in some aspects is methoxy, ethoxy, or other C;-Cg ether, or is -CH,-CO,H, or other
suitable moeity. The ether, -CH,-CO,H, -CH,CH,CQO,H, or other suitable organic moeity
thus acts as a cap for the terminal PEG subunit of the PEG Unit.

[0095] 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. Discrete PEGs are compounds that
are synthesized in step-wise fashion and not via a polymerization process. Discrete PEGs

provide a single molecule with defined and specified chain length.
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[0096] “Antibody” as used herein 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 have the requisite
number of attachment sites for a drug-linker. 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,
IgG2, IgG3, IgG4, IgAl and IgA2) 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 corresponds to or is incorporated
into an LDC of the present invention as an antibody Ligand Unit.

[0097] In some aspects an antibody selectively and specifically binds to an epitope on
hyper-proliferating cells 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 by 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. Other
aspects of antibodies incorporated into Ligand Units are described by embodiments for
Ligand-Drug Conjugates

[0098] “Monoclonal antibody™ as used herein 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. Monoclonal antibodies are 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.
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[0099] “Antigen” is an entity that is capable of selective binding to an unconjugated
antibody or a fragment thereof or to an ADC comprising an antibody Ligand Unit
corresponding to or incorporating that antibody or fragment thereof. In some aspects, the
antigen is an extracellularly-accessible cell-surface protein, glycoprotein, or carbohydrate
preferentially displayed by abnormal or other unwanted cells in comparison to normal
cells. In some instances the unwanted cells having the antigen are hyper-proliferating
cells in a mammal. In other instances, the unwanted cells having the antigen are hyper-
activated immune cells in a mammal. In other aspects, the specifically bound antigen is
present in the particular environment of hyper-proliferating cells or hyper-activated
immune cells in a mammal in contrast to the environment typically experienced by normal
cells in the absence of such abnormal cells. In still other aspects the cell-surface antigen is
capable of internalization upon selective binding of an ADC compound and is associated
with cells that are particular to the environment in which hyper-proliferating or hyper-
stimulated immune cells are found in the absence of such abnormal cells. An antigen is an
exemplary targeted moiety of an Antibody Drug Conjugate, wherein its targeting antibody
Ligand Unit corresponds to or incorporates an antibody to a targeted antigen and is
capable of preferentially recognizing that antigen through selective binding.

[0100] Antigens associated with cancer cells that are cell-surface accessible to an
ADC include by way of example and not limitation CD19, CD70, CD30, CD33, CD48,
NTB-A, avfp6, and CD123.

[0101] “Antibody-drug conjugate” or “ADC” as the term is used herein refers to a
antibody residue, referred to in some aspects as an antibody Ligant Unit, covalently
attached to Drug Unit through an intervening Linker Unit. Oftentimes the term refers to a
collection (i.e., population or plurality) of Conjugate compounds having the same antibody
Ligand Unit, Drug Unit, and Linker Unit that in some aspect have variable loading and/or
distribution of the linker-drug moieties attached to each antibody (as, for example, when
the number of Drug Units (D) of any two ADC compounds in a plurality of such
compounds is the same but the location of their sites of attachment to the targeting moiety
differ). In those instances an ADC is described by the averaged drug loading of the
Conjugate compounds. The average number Drug Units per antibody Ligand Unit, or
fragment thereof, in an ADC composition (i.e., an averaged number for a population of
ADC conjugate compounds that in some aspects differ primarily by the number of
conjugated Drug Units on the antibody Ligand Unit in each of the ADC compounds that

are present in that population and/or by their location). In that context p is a number
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ranging from about 2 to about 24 or about 2 to about 20 and is typically about 2, about 4,
or about 8. In other contexts p represents the number of Drug Units that are covalently
bonded to a single antibody Ligand Unit of an ADC within a population of antibody-drug
conjugate compounds in which the compounds of that population in some aspects
primarily differ by the number and/or location of the conjugated Drug Units. In that
context p is designated as p’ and is an integer ranging from 1 to 24 or from 1 to 20,
typically from 1 to 12 or 1 to 10, and more typically from 1 to 8.

[0102] The average number of Drugs Units per antibody Ligand Unit in a preparation
from a conjugation reaction may be characterized by conventional means such as mass
spectroscopy, ELISA assay, HIC and/or HPLC. The quantitative distribution of conjugate
compounds in terms of p’ may also be determined. In some instances, separation,
purification, and characterization of homogeneous Ligand-Drug Conjugate compounds in
which p’ is a certain value from a Ligand-Drug Conjugate composition from those with
other drug loadings may be achieved by means such as reverse phase HPLC or
electrophoresis.

[0103] The term “therapeutically effective amount” refers to an amount of a drug
effective or an antibody conjugate of the drug to treat a disease or disorder in a mammal.
In the case of cancer, the therapeutically effective amount of the drug may reduce the
number of cancer cells; reduce the tumor size; inhibit (i.e., slow to some extent and
preferably stop) cancer cell infiltration into peripheral organs; inhibit (i.e., slow to some
extent and preferably stop) tumor metastasis; inhibit, to some extent, tumor growth; and/or
relieve to some extent one or more of the symptoms associated with the cancer. To the
extent the drug may inhibit growth and/or kill existing cancer cells, it may be cytostatic
and/or cytotoxic. For cancer therapy, efficacy can, for example, be measured by assessing
the time to disease progression (TTP) and/or determining the response rate (RR).

[0104] "Treat", "treatment," and like terms, unless otherwise indicated by context,
refer to therapeutic treatment and prophylactic measures to prevent relapse, wherein the
object is to inhibit or slow down (lessen) an undesired physiological change or disorder,
such as the development or spread of cancer or tissue damage from chronic inflammation.
Typically, beneficial or desired clinical results of such therapeutic treatments include, but
are not limited to, alleviation of symptoms, diminishment of extent of disease, stabilized
(i.e., not worsening) state of disease, delay or slowing of disease progression, amelioration
or palliation of the disease state, and remission (whether partial or total), whether

detectable or undetectable. "Treatment" can also mean prolonging survival or quality of
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like as compared to expected survival or quality of life if not receiving treatment. Those in
need of treatment include those already having the condition or disorder as well as those
prone to have the condition or disorder.

[0105] In the context of cancer, the term "treating” includes any or all of inhibiting
growth of tumor cells, cancer cells, or of a tumor; inhibiting replication of tumor cells or
cancer cells, inhibiting dissemination of tumor cells or cancer cell, lessening of overall
tumor burden or decreasing the number of cancerous cells, or ameliorating one or more
symptoms associated with cancer.

[0106] "Pharmaceutically acceptable salt" as used herein, refers to pharmaceutically
acceptable organic or inorganic salts of a compound. The compound typically contains at
least one amino group, and accordingly acid addition salts can be formed with this amino
group. Exemplary salts include, but are not limited to, sulfate, 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.
[0107] A pharmaceutically acceptable salt may involve the inclusion of another
molecule such as an acetate ion, a succinate ion or other counterion. The counterion may
be any organic or inorganic moiety that stabilizes the charge on the parent compound.
Furthermore, a pharmaceutically acceptable salt may have more than one charged atom in
its structure. Instances where multiple charged atoms are part of the pharmaceutically
acceptable salt can have multiple counter ions. Hence, a pharmaceutically acceptable salt
can have one or more charged atoms and/or one or more counterions. Typically, an
Antibody Drug conjugate is in pharmaceutically acceptable salt form.

[0108] Typically, a pharmaceutically acceptable salt is selected from those described
in P. H. Stahl and C. G. Wermuth, editors, Handbook of Pharmaceutical Salts: Properties,
Selection and Use, Weinheim/Ziirich:Wiley-VCH/VHCA, 2002. Salt selection 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).
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[0109] Embodiments

[0110] 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.

[0111] In one group of embodiments, provided herein are methods for preparing a

Drug Linker intermediate compound of Formula ID:

%_1
O. NH
o)
I_XH
H H
n (ID)

[0112] or a salt thereof, wherein

[0113] D is an auristatin Drug Unit;

[0114] Z! is a first suitable amine protecting group;

[0115] R’ is C;-Cj alkyl or optionally substituted phenyl so that —OR’ provides for an
ester functional group that is a suitable carboxylic acid protecting group,

[0116] each of L' and L’ is independently selected from the group consisting of
optionally substituted C;-Cy alkylene, optionally substituted C4-Cy heteroalkylene,
optionally substituted C3-Cg carbocyclo, optionally substituted Cs-C arylene, and
optionally substituted Cs-Cs heterocyclo; and subscript n ranges from 2 to 24 or is an
integer ranging from 2 to 24,

[0117] the method comprising the step of:

[0118] contacting a Drug Linker intermediate compound of Formula IC with either a
Grignard reagent or an alkoxy magnesium halide in a suitable alcohol-containing solvent,

wherein the Formula IC Drug Linker intermediate compound has the structure of:
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ONOr7 o)
3]
R\go’*” 0 OJ\D
0" Yo
O_ Os _NH
R6
o7

[0119] or a salt thereof, wherein

[0120] each of R® is independently C;-Cy 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,

[0121] 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.

[0122] In another group of embodiments, provided herein are methods for preparing a

Drug Linker intermediate compound of Formula IE:

[0123] or a salt thereof, wherein

[0124] D is an auristatin Drug Unit;

[0125] each of L' and L? is independently selected from the group consisting of
optionally substituted C;-Cy alkylene, optionally substituted C4-Cyg heteroalkylene,
optionally substituted C;-Cg carbocyclo, optionally substituted Ce¢-C)p arylene, and
optionally substituted Cs-Cg heterocyclo; and

[0126] subscript n ranges from 2 to 24 or is an integer ranging from 2 to 24;
[0127] the method comprising the steps of:

[0128] (c) contacting a Drug Linker intermediate compound of Formula IC with

either a Grignard reagent or an alkoxy magnesium halide in a suitable an alcohol-
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containing solvent, wherein the Formula IC Drug Linker intermediate compound has the

structure of:

1o

[0129] or a salt thereof, wherein

[0130] Z' is a first suitable amine protecting group; and

[0131] each of R®and R’ is independently C,;-Cg 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,

[0132] wherein said Grignard reagent or alkoxy magnesium halide contacting
selectively removes the hydroxyl protecting groups to provide a Drug Linker intermediate

compound of Formula ID:

5_1
O NH
o)
ZLNID—NJ\(AO}
H H
" (ID)

[0133] or a salt thereof, wherein the variable groups are as previously defined; and
[0134] (d) contacting the Formula ID Drug Linker intermediate compound with a first
deprotecting agent,

[0135] wherein said first deprotecting agent contacting removes the amine and
carboxylic acid protecting groups whereby the Formula IE Drug Linker intermediate
compound or its salt is obtained.

[0136] In another group of embodiments, provided herein are methods for preparing a

Drug Linker intermediate compound of Formula ID:
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[0137] or a salt thereof, wherein

[0138] D is an auristatin Drug Unit;

[0139] 7' is a first suitable amine protecting group;

[0140] each of L' and L’ is independently a group selected from optionally
substituted C;-Cyg alkylene, optionally substituted C4-Cyo heteroalkylene, optionally
substituted C3-Cg carbocyclo, optionally substituted Cs-Cjparylene, and optionally
substituted Cs-Cs heterocyclo;

[0141] R’ is C;-Cy alkyl or optionally substituted phenyl so that —OR’ provides for an
ester functional group that is a suitable carboxylic acid protecting group; and

[0142] subscript n ranges from 2 to 24 or is an integer ranging from 2 to 24,

[0143] the method comprising the steps of:

[0144] (a) contacting a Drug Linker intermediate compound of Formula IA with a
second deprotecting agent, wherein the Formula IA compound has the structure of:

o NN

o]
y—o,, 0 okD

R6
O

O Y
o= G O NH
R® >§o T
RG /L
OsNH
z' I .NHZ?2
N7 ~L® ,
H (TA)
[0145] or a salt thereof, wherein
[0146] Z’ is a second suitable amino protecting group;
[0147] each of R®is independently C,-Cy alkyl or optionally substituted phenyl so
that R°C(=0)- provides for an ester functional group that is a suitable hydroxyl protecting
group;
[0148] wherein said second deprotecting agent contacting selectively removes the Z”

amino protecting group to provide a Drug Linker intermediate compound of Formula IB:
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(IB)
[0149] or a salt thereof, wherein the variable groups are as previously defined;
[0150] (b) contacting the Formula IB Drug Linker intermediate compound in a

suitable solvent with a compound of Formula iv:

"~

[0151] wherein R® is an activated ester; and

(iv),

[0152] subscript n is a integer ranging from 2 to 24, or

[0153] (b’) contacting the Formula IB Drug Linker intermediate compound in a
suitable solvent with a Formula iv compound in which R®is -COOH in the presence of a
first activating agent; and

[0154] n ranges from 2 to 24 or is an integer ranging from 2 to 24,

[0155] wherein said contacting of step (b) or (b’) provides a Drug Linker intermediate

compound of Formula IC:

[0156] or a salt thereof, wherein the variable groups are as previously defined; and
[0157] (c) contacting the Formula IC Drug Linker intermediate compound with either
a Grignard reagent or an alkoxy magnesium halide in a suitable alcohol-containing
solvent,

[0158] wherein said Grignard reagent or alkoxy magnesium halide contacting
selectively removes the hydroxyl protecting groups to provide the Formula ID Drug

Linker intermediate compound or its salt.
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[0159] In another group of embodiments is provided herein are methods for preparing

a Drug Linker intermediate compound of Formula IE:

Os NH
HoN L 3—N
H

n (IE)

[0160] or a salt thereof, wherein

[0161] D is an auristatin Drug Unit;

[0162] each of L' and L’ is independently selected from the group consisting of
optionally substituted C;-Cy alkylene, optionally substituted C4-Cy heteroalkylene,
optionally substituted C3-Cg carbocyclo, optionally substituted Cs-C o arylene, and
optionally substituted Cs-Cg heterocyclo; and

[0163] subscript n ranges from 2 to 24 or is an integer ranging from 2 to 24;

[0164] the method comprising the steps of:

[0165] (a) contacting a Drug Linker intermediate compound of Formula IA with a
second deprotecting agent, wherein the Formula IA Drug Linker intermediate compound

has the structure of:

(@] ‘R’ Joj\
>—o,,
R O O” D
oY Y Yo
o=< O Os_NH
R® 7
o7 O
R /
Os_NH
1I .NHZ?
Z\N L3
H (IA)

[0166] or a salt thereof, wherein

[0167] each of R®is independently C,-Cy alkyl or optionally substituted phenyl so
that R°C(=0)- provides for an ester functional group that is a suitable hydroxyl protecting
group;

[0168] 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,
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[0169] wherein said second deprotecting agent contacting selectively removes the Z°

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

Oy Osgr

0
O/lkD
/
Og NH
z{NILS/NHZ
H (IB)
[0170] or a salt thereof, wherein the variable groups are as previously described;

[0171] (b) contacting the Formula IB Drug Linker intermediate compound in a

suitable solvent with a compound of Formula iv:

),

(iv),
[0172] wherein R® is an activated ester; and
[0173] subscript n ranges from 2 to 24 or is an integer ranging from 2 to 24, or
[0174] (b’) contacting the Formula IB Drug Linker intermediate 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; and
[0175] wherein said contacting of step (b) or (b’) provides a Drug Linker intermediate

compound of Formula IC:

|
Ox NH
(0]
Z{Hj/\l-:s_m )K</\O>
" IC)

[0176] or a salt thereof, wherein the variable groups are as previously defined;
[0177] (c) contacting the Formula IC Drug Linker intermediate compound with either
a Grignard reagent or an alkoxy magnesium halide in a suitable alcohol-containing

solvent,
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[0178] wherein said Grignard reagent or alkoxy magnesium halide contacting
selectively removes the hydroxyl protecting groups to provide a Drug Linker intermediate

compound of Formula ID:

%1
Oy NH
o
ZLNILS—NJ\<AO>
H H
" (D)

[0179] or a salt thereof, wherein the variable groups are as previously defined; and
[0180] (d) contacting the Formula ID Drug Linker intermediate compound with a first
deprotection agent,

[0181] wherein said first deprotection agent contacting removes the Z' amino and
carboxylic acid protecting groups, whereby the Formula IE Drug Linker intermediate
compound or its salt is obtained.

[0182] In another group of embodiments, provided herein are methods for preparing a
Drug Linker intermediate or Drug linker compound of Formula I:

CO,H e}

PN

HO/,
’ (@) (O

HO” YN0

OH Oy NH
?/

L1
O o l\llH 0
7 0 I
q‘Bﬂ\N LS/NHL%/\O%1
o} H (

[0183] or a salt thereof, wherein

D

[0184] D is an auristatin Drug Unit;

[0185] each of L', L*, and L? is independently a group selected from optionally
substituted C;-Cyg alkylene, optionally substituted C4-Cop heteroalkylene, optionally
substituted Cs-Cg carbocyclo, optionally substituted Cs-Cjparylene, and optionally
substituted C;-Cg heterocyclo; and

[0186] subscript n ranges from 2 to 24 or is an integer ranging from 2 to 24,
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[0187] the method comprising the steps of:
[0188] (c) contacting a Drug Linker intermediate 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:

ONOr7 o}
RG\(I_L/O% o D
o Y Yo
RGJ\O

i
6 |1

|
0. NH
(¢]
Z{HID._” )‘\(/\O>'
" IC)

[0189] or a salt thereof, wherein

[0190] Z' is a first suitable amino protecting group; and

[0191] the remaining variable groups are as previously defined,

[0192] wherein said Grignard reagent or alkoxy magnesium halide contacting
selectively removes the hydroxyl protecting groups to provide a Drug Linker intermediate

compound of Formula ID:

O NH
zl T
~N L3—N o>
" (D)
[0193] or a salt thereof, wherein the variable groups are as previously defined;

[0194] (d) contacting the Formula ID Drug Linker intermediate compound with a first
deprotecting agent,

[0195] wherein said deprotecting agent contacting removes the 7' amino and
carboxylic acid protecting groups to provide a Drug Linker intermediate compound of

Formula IE:
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Os_OH o
HO 0
OH Os _NH
LT
|
Os _NH
T 9
HoN L3—H O}
o (IE)
[0196] or a salt thereof, wherein the variable groups are as previously defined;

[0197] (e) contacting the Formula IE Drug Linker intermediate compound in a

suitable solvent with a compound of Formula v:

o} 2
@ ~COH
© ),

[0198] or a salt thereof, wherein L? is as previously defined, in the presence of a
second activating agent,
[0199] wherein said Formula v contacting provides the Formula I Drug Linker
intermediate or Drug Linker compound.
[0200] In another group of embodiments, provided herein are methods for preparing a

Drug Linker intermediate or Drug Linker compound of Formula I:

o, e

[0201] or a salt thereof, wherein

@

[0202] D is an auristatin Drug Unit;

[0203] each of L', L%, and L? is independently a group selected from optionally
substituted C;-C,g alkylene, optionally substituted C4-Cy heteroalkylene, optionally
substituted C3-Cg carbocyclo, optionally substituted Cs-Cjparylene, and optionally
substituted C3-Cg heterocyclo; and

[0204] subscript n ranges from 2 to 24 or is an integer ranging from 2 to 24,
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[0205] the method comprising the steps of:
[0206] (a) contacting a Drug Linker intermediate compound of Formula IA with a
second deprotecting agent, wherein the Formula IA Drug Linker intermediate compound

has the structure of:

(o] ‘R o
R® o o OJ\D
oY Y Yo
o=< O O_NH
6
v ol
R /
Os_NH
*I NHZ?
Z‘N L3
H (TA),

[0207] or a salt thereof, wherein

[0208] each of R®and R’ is independently C;-Cy 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,

[0209] each of Z' and Z” is independently a first and second suitable amino protecting

group, respectively;

[0210] subscript n ranges from 2 to 24 or is an integer ranging from 2 to 24; and
[0211] the remaining variable groups are as previously defined,
[0212] wherein said second deprotecting agent contacting selectively removes the 7’

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

(IB)

[0213] or a salt thereof, wherein the variable groups are as previously defined;
[0214] (b) contacting the Formula IB Drug Linker intermediate compound in a
suitable solvent with a compound of Formula iv:

),

(iv),
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[0215] wherein R® is an activated ester; and

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

[0217] (b’) contacting the Formula IB Drug Linker intermediate compound with a
compound of Formula iv in which R® is -COOH in the presence of a first activating agent,
and n ranges from 2 to 24 or is an integer ranging from 2 to 24,

[0218] wherein said contacting of step (b) or (b’) provides a Drug Linker intermediate

compound of Formula IC:

IC)

[0219] or a salt thereof, wherein the variable groups are as previously defined;

[0220] (c) contacting the Formula IC Drug Linker intermediate compound with either
a Grignard reagent or an alkoxy magnesium halide in a suitable alcohol-containing
solvent,

[0221] wherein said Grignard reagent or alkoxy magnesium halide contacting
selectively removes the hydroxyl protecting groups to provide a Drug Linker intermediate

compound of Formula ID:

Oy _NH
5 o]
N L3—N o>
" (D)
[0222] or a salt thereof, wherein the variable groups are as previously defined;

[0223] (d) contacting the Formula ID Drug Linker intermediate compound with a first
deprotecting agent,

[0224] wherein said first deprotecting agent contacting removes the Z' amino and
carboxylic acid protecting groups to provide a Drug Linker intermediate compound of

Formula IE:
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L1
ONH
DN
HoN L3—NJ\</\O>
H
" (IE)
[0225] or a salt thereof, wherein the variable groups are as previously defined; and

[0226] (e) contacting the Formula IE Drug Linker intermediate compound with a

compound of Formula v:

o} B
&z’ ~COsH
© ),

[0227] or a salt thereof, wherein L’is as previously defined, in the presence of a
second activating agent,
[0228] wherein said Formula v contacting provides the Formula I Drug Linker
intermediate or Drug Linker compound.
[0229] In another group of embodiments, provided herein are methods for preparing a

Drug Linker intermediate or Drug Linker compound of Formula I:

COzH (@]
HO., N O)I\D
HO” ™~ YO
OH OyNH
L1
|
O  Os_NH 0
Vi 0 I Jk</\}
N\LQJLH LS/NH o7,
0 D

[0230] or a salt thereof, wherein
[0231] D is an auristatin Drug Unit;
[0232] each of L', L%, and L? is independently a group selected from optionally

substituted C;-Cyg alkylene, optionally substituted C4-Cg heteroalkylene, optionally
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substituted C3-Cg carbocyclo, optionally substituted Cs-Cjp arylene, and optionally
substituted C3-Cg heterocyclo; and

[0233] subscript n ranges from 2 to 24 or is an integer ranging from 2 to 24,
[0234] the method comprising the steps of:

[0235] (b) contacting a Drug Linker intermediate compound of Formula IB in a

suitable solvent with a compound of Formula iv:

o,

@iv),
[0236] wherein R® is an activated ester; and
[0237] subscript n ranges from 2 to 24 or is an integer ranging from 2 to 24, or
[0238] (b’) contacting a Drug Linker intermediate compound of Formula IB in a

suitable solvent with a compound of Formula iv in which R* is -COOH in the presence of
a first activating agent, and n ranges from 2 to 24 or is an integer ranging from 2 to 24,
[0239] wherein the Formula IB Drug Linker intermediate compound has the structure
of:

(IB)

[0240] or a salt thereof, wherein

[0241] Z' is a first suitable amino protecting group;

[0242] 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;

[0243] subscript n ranges from 2 to 24 or is an integer ranging from 2 to 24; and
[0244] the remaining variable groups are as previously defined,
[0245] wherein said contacting of step (b) or (b’) provides a Drug Linker intermediate

compound of Formula IC:
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ON w7 0
T
g O 8>,NH

RS

L!
oMK
2 j/\ 2
N L3—N)k</\0>
H H
" I0)
[0246] or a salt thereof, wherein the variable groups are as previously defined;

[0247] (c) contacting the Formula IC Drug Linker intermediate compound with either
a Grignard reagent or an alkoxy magnesium halide in a suitable alcohol-containing
solvent,

[0248] wherein said Grignard reagent or alkoxy magnesium halide contacting
selectively removes the hydroxyl protecting groups to provide a Drug Linker intermediate

compound of Formula ID:

O(_NH
Zl bt
N L1>—nN o>
H
" (D)
[0249] or a salt thereof, wherein the variable groups are as previously defined;

[0250] (d) contacting the Formula ID Drug Linker intermediate compound with a first
deprotecting agent,

[0251] wherein said second deprotecting agent contacting removes the 7' amino and
carboxylic acid protecting groups to provide a Drug Linker intermediate compound of

Formula IE:
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Os_OH o
HO 0
OH Os _NH
LT
|
Os _NH
T 9
HoN L3—H O}
o (IE)
[0252] or a salt thereof, wherein the variable groups are as previously defined; and

[0253] (e) contacting the Formula IE Drug Linker intermediate compound with a

compound of Formula v:
o}

L2
N" " ~CO,H
\

© ),
[0254] or a salt thereof, wherein L? is as previously defined, in the presence of a
second activating agent, wherein said Formula v contacting provides the Formula I Drug
Linker intermediate or Drug Linker compound or its salt.
[0255] In other embodiments, provided herein are methods for preparing Drug Linker

intermediate compounds of Formula IID:
ON R o
HOu,_\, J\D
HO” "o
NH

5H C’)j/
O NH
AN I/\/\ 2
N N (@)
H H
n

[0256] or a salt thereof, wherein

(IID)

[0257] D is an auristatin Drug Unit;

[0258] Z' is a first suitable amino protecting group;

[0259] R’ is C,-Cy alkyl or optionally substituted phenyl so that -OR” provides for an
ester functional group that is a suitable carboxylic acid protecting group; and

[0260] subscript n ranges from 2 to 24 or is an integer ranging from 2 to 24,

[0261] the method comprising the step of:

[0262] (c) contacting a Drug Linker intermediate compound of Formula IIC with

either a Grignard reagent or an alkoxy magnesium halide in a suitable alcohol-containing
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solvent, wherein the Formula IIC Drug Linker intermediate compound has the structure

of:

[0263] or a salt thereof, wherein
[0264] each of R®is independently C;-Cy alkyl or optionally substituted phenyl so

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

group;
[0265] and the remaining variable groups are as previously defined,
[0266] wherein said Grignard reagent or an alkoxy magnesium halide contacting

provides the Drug Linker intermediate Formula IIC compound or its salt.
[0267] In other embodiments, provided herein are methods for preparing Drug Linker

intermediate compounds of Formula IID:
ON R o
HOu, "\, /"\D
HO” N0
NH

OH o’j/
Oy _NH
Z1 I/\/\ 2
N N 0
H H
n

[0268] or a salt thereof, wherein

(IID)

[0269] D is an auristatin Drug Unit;

[0270] Z' is a first suitable amino protecting group;

[0271]  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

[0272] subscript n ranges from 2 to 24 or is an integer ranging from 2 to 24,

[0273] the method comprising the steps of:
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[0274] a) contacting a Drug Linker intermediate compound of Formula ITA with a
second deprotecting agent, wherein the Formula IIA Drug Linker intermediate compound

has the structure of:

o) OR’
N b4
o,,
R o) 0" ™D
o¥ " Yo
o=< O O _NH
RG
R® y
Os _NH
AN I/\/\ z?
N N~
H H (ITA),

[0275] or a salt thereof, wherein

[0276] 77 is a second suitable amino protecting group,

[0277] each of R¢ is independently C;-Cjs alkyl or optionally substituted phenyl so
that R°C(=0)- provides for an ester functional group that is a suitable hydroxyl protecting
group,

[0278] wherein said second deprotecting agent contacting selectively removes the Z*

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

(11B)
[0279] or a salt thereof, wherein the variable groups are as previously defined;
[0280] (b) contacting the Formula IIB Drug Linker intermediate in a suitable solvent

with a compound of Formula iv:

Rg\éﬁ )
O
n (iv),

[0281] wherein R* is an activated ester; and n ranges from 2 to 24 or is an integer

ranging from 2 to 24, or



WO 2017/165851 PCT/US2017/024148

[0282] (b’) contacting the Formula IB Drug Linker intermediate compound with a
compound of Formula iv in which R®is -COOH and n ranges from 2 to 24 or is an integer
ranging from 2 to 24 in the presence of a first activating agent; and

[0283] wherein said contacting of step (b) or (b’) provides a Drug Linker intermediate

compound of Formula IIC:

[0284] (c) contacting the Formula IIC Drug Linker intermediate compound with
either a Grignard reagent or an alkoxy magnesium halide in a suitable alcohol-containing
solvent,

[0285] wherein said Grignard reagent or an alkoxy magnesium halide contacting
provides the Formula IID Drug Linker intermediate compound or its salt.

[0286] In other embodiments, provided herein are methods for preparing Drug Linker

intermediate compounds of Formula IID:

O _Ow_;

- 1
HOL,_ o 0~ D
HO” ™0
OH O _NH

O. NH
ZLI/\/\ 2

N N O

H H A

[0287] or a salt thereof, wherein

(TID)

[0288] D is an auristatin Drug Unit;

[0289] Z' is a first suitable amino protecting group;

[0290] R’ is C;-Cy alkyl or optionally substituted phenyl so that—-OR’ provides for an
ester functional group that is a suitable carboxylic acid protecting group; and

[0291] subscript n ranges from 2 to 24 or is an integer ranging from 2 to 24,

[0292] the method comprising the steps of:
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[0293] (b) contacting a Drug Linker intermediate compound of Formula IIB in a

suitable solvent with a compound of Formula iv:

Rg\éﬂ )
O
n (iv),

[0294] wherein R® is an activated ester; and n ranges from 2 to 24 or is an integer
ranging from 2 to 24, or

[0295] (b’) contacting a Drug Linker intermediate compound of Formula IB with a
compound of Formula iv in which R®is -COOH and n ranges from 2 to 24 or is an integer
ranging from 2 to 24 in the presence of a first activating agent,

[0296] wherein the Formula IIB Drug Linker intermediate compound has the

structure of:

(I11IB)

[0297] or a salt thereof, wherein

[0298] each of Re is independently C,;-Cg 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; and

[0299] wherein said contacting of step (b) or (b’) provides a Drug Linker intermediate

compound of Formula IIC:

(0]
3y
» (IO

[0300] or a salt thereof, wherein the variable groups are as previously defined; and
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[0301] (c) contacting the Formula IIC Drug Linker intermediate compound with
either a Grignard reagent or an alkoxy magnesium halide in a suitable alcohol-containing
solvent,

[0302] wherein said Grignard reagent or an alkoxy magnesium halide contacting
provides the Formula IID Drug Linker intermediate compound or its salt.

[0303] In other embodiments, provided herein are methods for preparing Drug Linker

intermediate compounds of Formula ITE:

OxOH )Ol\
HOW, b
HO” >0

;/NH

Om

H O

0. NH
1. i@
HoN N 6]
H n

(1IE)
[0304] or a salt thereof, wherein
[0305] D is an auristatin Drug Unit; and
[0306] subscript n ranges from 2 to 24 or is an integer ranging from 2 to 24;
[0307] the method comprising the step of:
[0308] (c) contacting a Drug Linker intermediate compound of Formula IIC with

either a Grignard reagent or an alkoxy magnesium halide in a suitable alcohol-containing
solvent; and

[0309] (d) contacting the product of step (c) with a deprotecting agent wherein the
deprotecting agent is an aqueous-containing solution of a suitable base,

[0310] wherein the Formula IIC Drug Linker intermediate compound has the

structure of:

n (I1c)

[0311] or a salt thereof, wherein

[0312] Z' is a first suitable amino protecting group;
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[0313] each of R®and R’ is independently C,-Cy 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

[0314] the remaining variable groups are as previously defined, and

[0315] wherein said contacting of steps (c) and (d) provide the Formula IIE Drug
Linker intermediate compound.

[0316] In other embodiments, provided herein are methods for preparing Drug Linker

intermediate compounds of Formula IIE:

0. OH o
HOL,, M
{ D
HO” > N0 ;
;/NH

O

H O

0. NH
1o i{»)
H,N N O
H n

(IIE)
[0317] or a salt thereof, wherein
[0318] D is an auristatin Drug Unit; and
[0319] subscript n ranges from 2 to 24 or is an integer ranging from 2 to 24,
[0320] the method comprising the steps of:
[0321] (b) contacting a Drug Linker intermediate compound of Formula IIB in a
suitable solvent with a compound of Formula iv:
RS
)
i (@iv),

[0322] wherein R® is an activated ester; and n ranges from 2 to 24 or is an integer
ranging from 2 to 24, or
[0323] (b’) contacting a Drug Linker intermediate compound of Formula IB 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,
[0324] wherein the Formula IIB Drug Linker intermediate compound has the

structure of:
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(11B)
[0325] said contacting of step (b) or (b’) provides a Drug Linker intermediate

compound of Formula IC:

(IC);

[0326] (c) contacting the Formula IIC Drug Linker intermediate compound with
either a Grignard reagent or an alkoxy magnesium halide in a suitable alcohol-containing
solvent; and

[0327] (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,

[0328] wherein said contacting of steps (c) and (d) provide the Formula IIE Drug
Linker intermediate compound.

[0329] In other embodiments, provided herein are methods for preparing Drug Linker

intermediate compounds of Formula ITE:

[0330] or a salt thereof, wherein

[0331] D is an auristatin Drug Unit; and
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[0332] subscript n ranges from 2 to 24 or is an integer ranging from 2 to 24,

[0333] the method comprising the steps of:

[0334] (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:

i N,
[0335] or a salt thereof, wherein
[0336] each of Z' and Z* is independently a first and second suitable amino protecting
group, respectively;
[0337] each of R®and R’ is independently C,-Cy 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
[0338] wherein said second deprotecting agent contacting selectively removes the Z*

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

(I11B)

[0339] or a salt thereof, wherein the variable groups are as previously defined;
[0340] (b) contacting the Formula IIB Drug Linker intermediate compound in a
suitable solvent with a compound of Formula iv:

o,

(iv),



WO 2017/165851 PCT/US2017/024148

[0341] wherein R® is an activated ester; and n ranges from 2 to 24 or is an integer
ranging from 2 to 24, or

[0342] (b’) contacting the Formula IB Drug Linker intermediate compound with a
compound of Formula iv in which R®is -COOH and n ranges from 2 to 24 or is an integer
ranging from 2 to 24 in the presence of a first activating agent; and

[0343] wherein said contacting of step (b) or (b’) provides a Drug Linker intermediate

compound of Formula IIC:

z I/\A 2
n {110
[0344] or a salt thereof, wherein the variable groups are as previously defined;

[0345] (c) contacting the Formula IIC Drug Linker intermediate compound with
either a Grignard reagent or an alkoxy magnesium halide in a suitable alcohol-containing
solvent; and

[0346] (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,

[0347] wherein said contacting of steps (c) and (d) provide the Formula IIE Drug
Linker intermediate compound or its salt.

[0348] In other embodiments, provided herein are methods for preparing Drug Linker

intermediate compounds of Formula ITF:
CO,H 0
HO,,, A

O 0" ™D
HO (0]

6H O;/NH
O
N N N)%\O)'
3 H H n
o
23

[0349] or a salt thereof, wherein

(ITF)

[0350] D is an auristatin Drug Unit;
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[0351] 7’ is a third suitable amino protecting group that is acid-labile; and

[0352] subscript n ranges from 2 to 24 or is an integer ranging from 2 to 24,

[0353] the method comprising the steps of:

[0354] (c) contacting a Drug Linker intermediate compound of Formula IIC with
either a Grignard reagent or an alkoxy magnesium halide in a suitable alcohol-containing
solvent; and

[0355] (d) contacting the product of step (c) with a first deprotecting agent that is an
aqueous-containing solution of a suitable base,

[0356] wherein the Formula IIC Drug Linker intermediate compound has the

structure of:
Os O

“R? o]
6
RTO’”'" o} OJ\D
o) i '
O. O _NH
REO R>=O;/
(5]
Os NH
g j/\/\/\ i</\0>
N N
H H
n

{11

[0357] or a salt thereof, wherein

[0358] Z' is a first suitable amino protecting group;

[0359] 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

[0360] and the remaining variable groups are as previously defined,

[0361] wherein said contacting of steps (c) and (d) provide a Drug Linker
intermediate compound of Formula IIE,

[0362] wherein the Formula ITE Drug Linker intermediate compound has the

structure of:
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Oﬂ\/\
HoN Hi</\o>
n

[0363] or a salt thereof, wherein the variable groups are as previously defined; and

(IIE)

[0364] contacting the Formula IIE Drug Linker intermediate compound in a suitable

solvent with a compound of Formula v:

o Ln—ﬁ

Q CO,H

°© ),

[0365] or a salt thereof, in the presence of a first activating agent, wherein said
Formula v contacting provides the Formula IIF Drug Linker intermediate compound or its
salt.
[0366] In other embodiments, provided herein are methods for preparing Drug Linker

intermediate compounds of Formula IIF:
COzH (0]

HO,,, J

0} 0" ™D

HO O
O

6H ;/NH
(0]
Nj)LN NJ\</\O>’
o H H n
"y
2 (IIF)

[0367] or a salt thereof, wherein

[0368] D is an auristatin Drug Unit;

[0369] Z’ is a third suitable amino protecting group that is acid-labile; and
[0370] subscript n ranges from 2 to 24 or is an integer ranging from 2 to 24,

[0371] the method comprising the steps of:
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[0372] (b) contacting a Drug Linker intermediate compound of Formula IIB in a

suitable solvent with a compound of Formula iv:

Rs\éﬂ )
O
n (iv),

[0373] wherein R® is an activated ester; and n ranges from 2 to 24 or is an integer
ranging from 2 to 24, or

[0374] (b’) contacting a Drug Linker intermediate compound of Formula IB with a
compound of Formula iv in which R®is -COOH and n ranges from 2 to 24 or is an integer
ranging from 2 to 24 in the presence of first activating agent;

[0375] wherein the Formula IIB Drug Linker intermediate compound has the

structure of:

NH,

(I11IB)

[0376] wherein Z' is a first suitable amino protecting group;

[0377] each of R®and R’ is independently C,;-Cg 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

[0378] the remaining variable group is as previously defined,

[0379] wherein said contacting of step (b) or (b’) provides a Drug Linker intermediate

compound of Formula IIC:

{11C)

[0380] or a salt thereof, wherein the variable groups are as previously defined;
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[0381] (c) contacting the Formula IIC Drug Linker intermediate compound with
either a Grignard reagent or an alkoxy magnesium halide in a suitable alcohol-containing
solvent; and

[0382] (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,

[0383] wherein said contacting of steps (c) and (d) provide a Drug Linker
intermediate compound of Formula IIE:

[0384] wherein the Formula ITE Drug Linker intermediate compound has the

structure of:
Os_OH o
HOL, P
HO” > o
OH O;/NH
Os NH
I/\/\ b
HoN H*{*o)
n (IIE)

[0385] or a salt thereof, wherein the variable groups are as previously defined; and
[0386] (e) contacting the Formula ITE Drug Linker intermediate compound with a

compound of Formula v:

N-z2
%L
N~ ~CO,H
&
© ),
[0387] or a salt thereof, in the presence of a second activating agent,
[0388] wherein said Formula v contacting provides the Formula ITF Drug Linker
intermediate compound or its salt.
[0389] In other embodiments, provided herein are methods for preparing Drug Linker

intermediate compounds of Formula IIF:
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CO,H o
HO., OJKD
HO” "o

OH Oy _NH

o]
Nj)\N N)k</\0>/
K H H n
N
z (IIF)

[0390] or a salt thereof, wherein

[0391] D is an auristatin drug moiety;

[0392] 7’ is a third suitable amino protecting group that is acid-labile; and

[0393] subscript n ranges from 2 to 24 or is an integer ranging from 2 to 24,

[0394] the method comprising the steps of:

[0395] (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:

0 CO,R o)
y_ol, Jl\

i N an,
[0396] or a salt thereof, wherein
[0397] 7! is a first suitable amino protecting group;
[0398] 7’ is a second suitable amino protecting group;
[0399] each of R®and R’ is independently C,;-Cg 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;
[0400] wherein the second deprotecting agent contacting selectively removes the 7’

amino protecting group to provide a compound of Formula IIB:
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(11B)
[0401] or a salt thereof, wherein the variable groups are as previously defined;
[0402] (b) contacting the Formula IIB Drug Linker intermediate compound in a

suitable solvent with a compound of Formula iv:

RK(A )
O
n (iv),

[0403] wherein R® is an activated ester; and n ranges from 2 to 24 or is an integer
ranging from 2 to 24, or

[0404] (b’) contacting the Formula IIB Drug Linker intermediate compound with a
compound of Formula iv in which R*is -COOH and n ranges from 2 to 24 or is an integer
ranging from 2 to 24 in the presence of a first activating agent;

[0405] wherein said contacting of step (b) or (b’) provides a Drug Linker intermediate

compound of Formula IIC:

o}
J\D
NH
O NH
z R
, H%A‘%
n 1o
[0406] or a salt thereof, wherein the variable groups are as previously defined;

[0407] (c) contacting the Formula IIC Drug Linker intermediate compound with
either a Grignard reagent or an alkoxy magnesium halide in a suitable alcohol-containing
solvent; and

[0408] (d) contacting the product of step (c) with a first deprotecting agent that is an
aqueous-containing solution of a suitable base,

[0409] wherein said contacting of steps (c) and (d) provide the Formula IIE Drug

Linker intermediate compound of:
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Oy _OH j\
HOu, 0~ D
HO

Y O
OH Os NH

Oj\/\Ni\/\
H,N Ni</\0>
H n

[0410] (e) contacting the Formula IIE Drug Linker intermediate with a compound of

(IIE);

Formula v:
N-z2
% L
N~ ~CO,H
@ ’
© ),
[0411] wherein Z’ is as previously defined, in the presence of a second activating

agent to form the Formula ITF Drug Linker intermediate compound or its salt.
[0412] In other embodiments, provided herein are methods for preparing Drug Linker

compounds of Formula IT:

CO,H o
HO.. 0 OJ\D
HO” "0
OH O _NH
O 0. _NH
{ N i I/\/\ i
N Aok
o] H H n
H,N (H)

[0413] or a salt thereof, wherein

[0414] D is an auristatin drug moiety; and

[0415] subscript n ranges from 2 to 24 or is an integer ranging from 2 to 24,

[0416] the method comprising the step of:

[0417] contacting a Drug Linker intermediate compound of Formula ITF, with a third
deprotecting agent that is an acidic aqueous-containing solvent, wherein the Formula ITF

compound has the structure of:
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HO
Z3
|
HN
o]
N

Ly

[0418] or a salt thereof, wherein 73 is a third amino protecting group that is an acid-

(TIF)

labile and the remaining variable groups are as previously defined; and

[0419] wherein the Formula IIF Drug Linker intermediate compound is prepared
according to any one of the preceding methods providing that compound.

[0420] In selected embodiments of any one of the preceding methods, the auristatin
Drug Unit (D) in compounds of Formula I, Formula IA, Formula IB, Formula IC,
Formula ID, Formula IE, Formula II, Formula ITA, Formula IIB, Formula IIC, Formula

IID, Formula IIE, and/or Formula IIF has structure of:

12 16 18
R ¥ o R CHz R
%_N/Kr( %’LN)WN N\R19

11 !
R' O R13 R™R"® Rz O R7 O (D),

[0421] wherein the wavy line indicates covalent bonding of D to the remainder of the
Drug Linker intermediate of Drug Linker compound structure, wherein

[0422] R'! is selected from the group consisting of H and C,-Cg alkyl;

[0423] R'?is selected from the group consisting of H, C;-Cjs alkyl, C5-Cg carbocycle,
aryl, C;-Cg alkyl-aryl, C;-Cg alkyl-(C3-Cg carbocycle), C3-Cg heterocycle, and C;-Cs alkyl-
(C5-Cg heterocycle);

[0424] R" is selected from the group consisting of H, C;-Cg alkyl, C3-Cg carbocycle,
aryl, C,-Cg alkyl-aryl, C;-Cs alkyl-(Cs-Cg carbocycle), Cs-Cg heterocycle, and C;-Cs alkyl-
(C3-Cg heterocycle);

[0425] R is selected from the group consisting of H and methyl,

[0426] or R” and R" jointly form a carbocyclic ring and have the

formula -(CR’R"),- wherein R* and R" are independently selected from the group
consisting of H, C,-Cg alkyl and C5-Cg carbocycle, and n is selected from the group
consisting of 2, 3, 4, 5 and 6;

[0427] R" is selected from the group consisting of H and C;-Cg alkyl;
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[0428] R'% is selected from the group consisting of H, C;-Cg alkyl, C3-Cg carbocycle,
aryl, C;-Cg alkyl-aryl, C;-Cs alkyl-(Cs-Cg carbocycle), Cs-Cg heterocycle, and C;-Cy alkyl-
(C3-Cg heterocycle);

[0429] each R is independently selected from the group consisting of H, OH, C;-Cs
alkyl, C3-Cg carbocycle, and O-(C;-Cg alkyl);

[0430] R'¥is selected from the group consisting of H and C,-C; alkyl;

[0431] R"Y is selected from the group consisting of —C(R”)z—C(R”)z—aryl,
—C(R"),—C(R'"),—(C;5-Cg heterocycle), —C(R'7),~C(0)-ZR?, and ~C(R'7),—~C(R'7),—~(C;-
Cs carbocycle);

[0432] Z is —O-, or -NH-; and

[0433]  R”is selected from the group consisting of H, C,-Cs alkyl, aryl, and Cs-Cy
heterocyclyl.

[0434] In some of those embodiments, the auristatin Drug Unit is represented by the

structure of Formula Dg.1, Dg.2, or Dg.1:

I«ﬁ“%% 2

OCH3 OCH3 (De.y).
OCH{ OCH;” (Dg.2),
/fL \|j)/%|—|\3n/ OCH3 (DF-l),

[0435] wherein Ar is optionally substituted phenyl or C;-Cg heterocyclyl.

[0436] In some embodiments, the auristatin Drug Unit of compounds of Formula I,
Formula IA, Formula IB, Formula IC, Formula ID, Formula IE, Formula II, Formula
ITA, Formula IIB, Formula IIC, Formula IID, Formula IIE, and/or Formula ITF in any
one of the preceding methods are of Formula Dg.q, Dg.,, or Dg.g, in which R'is

preferably methyl.
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[0437] In other embodiments, the auristatin Drug Unit of compounds of Formula 1,
Formula IA, Formula IB, Formula IC, Formula ID, Formula IE, Formula II, Formula
ITA, Formula IIB, Formula IIC, Formula IID, Formula ITE, and/or Formula ITF in any
one of the preceding methods has the structure of Formula Dg.; or Dg., in which Ar is
preferably optionally substituted phenyl or optionally substituted 2-pyridyl.

[0438] In other embodiments, the auristatin Drug Unit of compounds of Formula I,
Formula IA, Formula IB, Formula IC, Formula ID, Formula IE, Formula II, Formula
ITA, Formula IIB, Formula IIC, Formula IID, Formula ITE, and/or Formula ITF in any
one of the preceding methods is represented by the Formula Dy.1, preferably —Z- is —O-
and R” is lower alkyl. Alternatively, preferably Z is -NH- and R”is optionally
substituted phenyl or optionally substituted heteroary]l.

[0439] In more preferred embodiments, the auristatin Drug Unit of compounds of
Formula I, Formula IA, Formula IB, Formula IC, Formula ID, Formula IE, Formula II,
Formula ITA, Formula IIB, Formula IIC, Formula IID, Formula ITE, and/or Formula ITF

in any one of the preceding methods has the structure of Dgyg.3:

§—N HKN N N\R1QB
| o R® | o

O
OCHs OCH, (Dge-3),

[0440] wherein R* is isopropyl or —CH,-CH(CHs), and R'*® is ~CH(CH3)-
CH(OH)Ph, -CH(CO,H)CH,Ph, -CH(CH,Ph)-2-thiazole, -CH(CH,Ph)-2-pyridyl, -
CH(CH,-p-Cl-Ph), -CH(CO,Me)-CH,Ph, -CH(CO,Me)-CH,CH,SCH3,
CH(CH,CH,SCH3)C(=O)NH-3-quinolyl, or -CH(CH,Ph)C(=O)NH-p-CI-Ph; and the
wavy line indicates the site of attachment to the remainder of the compound structure.
[0441] In particularly preferred embodiments, the auristatin Drug Unit of compounds
of Formula I, Formula IA, Formula IB, Formula IC, Formula ID, Formula IE, Formula II,
Formula ITA, Formula IIB, Formula IIC, Formula IID, Formula ITE, and/or Formula ITF

in any one of the preceding methods has the structure of :
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SeVS s P I ues

OMeO OMeO

[0442] wherein the wavy line indicates the site of attachment to the remainder of the
compound structure.
[0443] In another group of embodiments, provided herein are methods for preparing a

Drug Linker compound of Formula 10:

CO,H
JL\,Q( U%QKLW :
OMeO R%R
HO” ™
OH o NH
OHzN oj,NH o
NS
\ o n
0 (10),
[0444] or a salt thereof, wherein
[0445] n ranges from 2 to 24 or is an integer ranging from 2 to 24;

[0446] R'is H or C,;-C, alkyl;

[0447]  R’is H, C;-C, alkyl, or -CH,-R’

[0448] Rlis Cs-Cyp aryl, Cs-Cyp heteroaryl, or C;-Cg heterocyclyl; and T is selected
from the group consisting of —CH(OR4)-R5 or -C(:O)-OR4, wherein R* is H, C;-C4 alkyl
and R’ is C¢-Cyo aryl, or C3-Cg¢ heteroaryl;

[0449] wherein the method comprises the steps of:

[0450] (a) contacting a Drug Linker intermediate compound of Formula 4

7
" ji’( %H
O/Q/\ ﬁMe OMeO e R2 R!

O Ox

N
H @D,
[0451] wherein
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[0452] each of R®and R’ is independently C,-Cy alkyl or optionally substituted
phenyl, so that R®C(=0)- provides for an acyl functional group that is a suitable hydroxyl
protecting group, and —OR’ provides for a ester functional group that is a suitable
carboxylic acid protecting group, and

[0453] each of Z' and Z” is independently a first and second suitable amine protecting
group, respectively,

[0454] with a second deprotecting agent wherein said second deprotecting agent
contacting selectively removes the Z* amino protecting group to provide a Drug Linker

intermediate compound of Formula 5:

(%)
[0455] (b) contacting the Formula 5 Drug Linker intermediate in a suitable solvent

with a compound of Formula iv:

R% )
O
[0456] iy,

[0457] wherein R® is an activated ester; and n ranges from 2 to 24 or is an integer
ranging from 2 to 24, or

[0458] (b’) contacting the Formula 5 Drug Linker intermediate compound with a
compound of Formula iv in which R*is -COOH and n ranges from 2 to 24 or is an integer
ranging from 2 to 24 in the presence of a first activating agent;

[0459] wherein said contacting of step (b) or (b’) provides a Drug Linker intermediate

compound of Formula 6:
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Soaasse: ey

o}
1)
" (6);

[0460] (c) contacting the Formula 6 Drug Linker intermediate compound with either a
Grignard reagent or an alkoxy magnesium halide in a suitable alcohol-containing solvent,
wherein said Grignard reagent or an alkoxy magnesium halide contacting selectively
removes the hydroxyl protective groups to provide a Drug Linker intermediate compound

of Formula 7:

O\R

7
HO/:,,,' /@/\ '}E/ ;iL QrL'r
Me Me OMeO

HO” Yo

OH Oy _NH

O NH

Z1 j/ Q
\N “y, /\/\N/L</\O>
H H
" ;
[0461] (d) contacting the compound of Formula 7 with an aqueous solution of a

suitable base wherein said contacting removes the 7' amino and the carboxylic acid

protective groups to provide a Drug Linker intermediate compound of Formula 8:

OH
0
J IR T LR
N e N \(
Me O Me OMeO O R'R?
OMe
O« _NH

O. NH
j 0
n (8);

[0462] (e) contacting the Formula 8 Drug Linker intermediate compound in a suitable

solvent with a compound of Formula v:
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© ),
[0463] wherein Z’ is a third suitable amino protecting group, in the presence of a
second activating, wherein said Formula v contacting provides a Drug Linker intermediate

compound of Formula 9:

"0 0" "N N K
I 0 | OMeO  OMeO gi ‘R
0

HO

OH Oy _NH

ZS
| Os_NH
oM j/ 0
Ly
N H
\ o n
0

[0464] and
[0465] (f) contacting the Formula 9 Drug Linker intermediate compound with a third

9);

deprotecting agent wherein said contacting removes the 7* amino protecting group to
provide the Formula 10 Drug Linker compound.

[0466] In some preferred embodiments, the variable groups of a Formula 10 Drug
Linker compound are as follows: R; is hydrogen or methyl, R, is hydrogen, and T is—
CH(OR4)-Rs, wherein R4 is hydrogen or methyl and Rs is C¢-Cyp aryl, e.g., an optionally
substituted phenyl. More preferably, R; is methyl, R, is hydrogen, and T is CH(OH)Ph.
[0467] In some embodiments of the methods for preparing Formula 10 Drug Linker

compounds, the Formula v compound has the following chemical structure:

H

&/[cozH

O ;

[0468] and the Formula 9 Drug Linker intermediate compound has the following

chemical structure:
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[0469] wherein the remaining variable groups are as previously defined.
[0470] In some embodiments of the methods for preparing Formula 10 Drug Linker

compounds, the Formula v compound has the following chemical structure:

H
o N
N">CO,H
\
o ;

[0471] and the Formula 9 Drug Linker intermediate has the following chemical

structure:
CO,H O (0} OH
H H
I 0 ' OMeO  OMeO
HO” "0
OH Oy _NH
e ,\E/
o HN_ j’ 0
_HN ""/\/\N)%AO?
N
&gﬁé " "
o El
[0472] wherein the remaining variable groups are as previously defined.
[0473] In certain embodiments of the methods of the present invention, Formula 10

Drug Linker compound has the structure of Formula 10-(S) or Formula 10-(R):
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’ SSOWS 10-R),
[0474] or their salts.

[0475] In certain embodiments of any one of the preceding methods, each R® of Drug
Linker intermediate compounds of Formula IA, Formula IB, Formula IC, Formula ITA,
Formula IIB, Formula IIC, Formula 4, Formula §, and/or Formula 6 is C;-C, alkyl. More
preferably, each R® is methyl.

[0476] In certain embodiments of any one of the preceding methods, R’ of Drug
Linker intermediate compounds of Formula IA, Formula IB, Formula IC, Formula ID,
Formula ITA, Formula IIB, Formula IIC, Formula IID, Formula 4, Formula 5, Formula 6,
and/or Formula 7 is C;-C alkyl. More preferably, R’ is methyl.

[0477] In particular preferred embodiments each of R®and R” of Drug Linker
intermediate compounds of Formula TA, Formula IB, Formula IC, Formula ITA, Formula
I1B, Formula IIC, Formula 4, Formula §, and/or Formula 6 is C;-C4 alkyl. In those
embodiments each of R® and R is methyl is especially preferred

[0478] In selected embodiments of the methods of the present invention, L' of
compounds of Formula IA, Formula IB, Formula IC, Formula ID, Formula IE, and/or

Formula I, is an optionally substituted C;-Cs alkylene or optionally substituted C4-Co
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heteroalkylene, preferably, L'isa C;-Cg alkylene, and more preferably, L'isan
unsubstituted C, alkylene.

[0479] In other selected embodiments of the methods of the present invention, L2 of
compounds of Formula I and/or Formula v is an optionally substituted C;-Ce alkylene or
optionally substituted C4-Co heteroalkylene. Preferably, L?is a substituted C-Cs
alkylene, and more preferably, L’isa methylene substituted with —CH,NH; or CH2NHZ3,
wherein Z* is an amino protecting group. In some preferred embodiments, L? is —
CH(CH>NHBoc)-.

[0480] In certain embodiments of the methods of the present invention, L’in
compounds of Formula IA, Formula IB, Formula IC, Formula ID, Formula IE, and/or
Formula 1, is an optionally substituted C;-Cg alkylene or optionally substituted C4-C1g
heteroalkylene. Preferably, L3isaC-C alkylene, and more preferably, L? is unsubstituted
C, alkylene, and even more preferably, L’ is n-butylene.

[0481] In some embodiments of the methods of the present invention, the first amino
protecting group Z' of Drug Linker intermediate compounds of Formula IA, Formula IB,
Formula IC, Formula ID, Formula ITA, Formula IIB, Formula IIC, Formula IID, Formula
4, Formula 6 and/or Formula 7 is an amino protecting group that can be selectively
removed by contacting the compound with a base. In some preferred embodiments, Z'is
FMOC. A variety of bases can be used for removal of Z'. Preferred bases include NaOH,
KOH, NaHCO3, and LiOH. Most preferably, the base is LiOH.

[0482] In selected embodiments of the methods of the present invention, the second
amino protecting group Z> in compounds of Formula ITA and Formula 4 is an acid-labile

amine protecting group. In certain preferred embodiments of these methods, 7” has the

formula:
Y
U
[0483] wherein Y is a H or -OMe; and the wavy line indicates the site of attachment

to the remainder of the compound structure. Most preferably, 7% is MMTTr (Y = -OMe).
[0484] Removal of the protecting group Z? 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
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between about 0 and about 3. More preferably, the acid is trichloroacetic acid or
trifluoroacetic acid.

[0485] In selected embodiments of the methods of the present invention, RS of
compound of Formula iv is an activated ester group.

[0486] 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
O
o) F 0
N\o)%ﬁo) - o)k{ﬁo)
0 n or F “7
[0487] wherein n ranges from 2-24 or is an integer ranging from 2-24, preferably

ranging from 8-16. Most preferably, nis 12.

[0488] In some embodiments of the presently claimed methods, when R® of the
Formula iv compound is -COOH, said Formula iv contacting with a Drug Linker
intermediate compound of Formula IB or Formula IIB is done in the presence of a suitable
first activating agent. Preferably, said first activating agent is selected from 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-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
hydrochloride, 1,1’-Carbonyldiimidazole, 2-Chloro-1,3-dimethylimidazolidinium
tetrafluoroborate, (Benzotriazol-1-yloxy)tripyrrolidinophosphonium hexafluorophosphate,
O-(7-Azabenzotriazol-1-y1)-N,N,N’,N’-tetramethyluronium hexafluorophosphate, 2-
Chloro-1-methylpyridinium iodide, or Propylphosphonic anhydride.

[0489] Any suitable solvent or a mixture of solvents can be used for contacting a

Formula iv compound of with a Formula IB or Formula IIB Drug Linker intermediate
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compound. 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.

[0490] In selected embodiments of any of the preceding methods, the Grignard
reagent has the formula of R¥®MgX, wherein R is C;-Cs alkyl or phenyl and X is I, Br, or
Cl. In preferred embodiments, the Grignard reagent is MeMgl.

[0491] In certain embodiments of any of the preceding methods, the alkoxy
magnesium halide has the formula of R®*OMgX, wherein R® is C,-Cs alkyl or phenyl and X
is I, Br, or CL In preferred embodiments, the alkoxy magnesium halide is MeOMgCl.
[0492] 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, or Formula 6 is done in a suitable alcohol-containing solvent.
Preferably, the alcohol-containing solvent is comprised of a C;-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.
[0493] In some embodiments, said Grignard reagent or alkoxy magnesium halide
contacting with a Drug Linker intermediate compound of Formula IC, Formula IIC, or
Formula 6 is done in a 1:1 (V/V) mixture of methanol and 2-methyl-THF. In some
embodiments, the Formula IC, Formula IIC, or Formula 6 Drug Linker intermediate
compound 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, or Formula 6 Drug
Linker intermediate compound solution is contacted by a Grignard reagent or alkoxy
magnesium halide. In preferred embodiments, the alcohol-containing alkoxy magnesium
halide solution is formed in situ by contacting a Grignard reagent in an alcohol-containing
solvent, which is the contacted with the Formula IC, Formula IIC, or Formula 6 Drug
Linker intermediate compound solution.

[0494] In method embodiments reciting step (c), contacting of a Drug Linker
intermediate compound of Formula IC, Formula IIC, or Formula 6 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, or Formula 7
in which the R°C(=0)- hydroxyl protecting groups are removed by transesterification that

contains less than about 10%, less than about 7 wt.%, less than about 6 wt.%, less than
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about 5 wt.%, less than about 4 wt.%, or less than about 3 wt.%, of an impurity as
determined by HPLC comprising a beta-eliminated glucuronic acid moiety having the
structure of:
CO,R’
e
HO H O‘%{
OH i
[0495] wherein the wavy line indicates the site of attachment to the phenyl moeity of
a PAB (p-aminobenzyl) self-immolative Spacer Unit of a Drug Linker Intermediate
compound of Formula ID, Formula IID, or Formula 7. In certain embodiments of the
preceding methods, the product of contacting a Drug Linker intermediate compound of
Formula IC, Formula IIC, or Formula 6 with a either Grignard reagent or alkoxy
magnesium halide in a suitable alcohol-containing solvent 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, or greater than about 97% pure as determined by HPLC.
[0496] In some embodiments of the preceding methods, the product of contacting a
Drug Linker intermediate compound of Formula IC, Formula IIC, or Formula 6 with an
alcohol-containing Grignard reagent or alkoxy magnesium halide solution is contacted
with a second deprotecting agent wherein said second deprotecting agent removes the Z'
amino and the carboxylic acid protecting groups, wherein Z' and R’ are as previously
defined to provide a Drug Linker intermediate compound of Formula IE, Formula IIE, or
Formula 8. Preferably, said second deprotecting agent contacting is done without isolation
of the Drug Linker intermediate product of Formula ID, Formula IID, or Formula 7 of
said Grignard reagent or alkoxy magnesium halide contacting. In some preferred
embodiments, said Grignard reagent or alkoxy 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.
[0497] In selected embodiments of the preceding methods, said Formula v contacting
with a Drug intermediate compound of Formula IE, Formula IIE, and/or Formula 8 to
provide a Drug Linker intermediate compound of Formula ITF or Formula 9, or a Drug
Linker compound of Formula II, is done in the presence of a second activating agent.
Preferably, the second activating agent is a solution of N-(3-Dimethylaminopropyl)-N'-

ethylcarbodiimide hydrochloride (EDC-HCI), 2-ethoxy-1-ethoxycarbonyl-1,2-
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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
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. Preferably, the
second activating agent is selected from a solution of EDC-HCI, EEDQ, and COMU. Most
preferably, the activating agent is a solution of COMU.

[0498] In some embodiments of the preceding methods, the contacting of compound
of Formula IE, Formula IIE, or Formula 8 with compound of Formula v is also done in
the presence of a base. Any suitable base can be used to carry out this step. Preferably, the
base is of the formula (CH3)2CsH3N, more preferably, the base is 2,6-lutidine.

[0499] In certain embodiments of the preceding methods, the compound of Formula 4

is prepared by the process comprising contacting the Formula 3:

OH

~ j/, .
Z 1 Z
N ’/\/\N

[0500] wherein all variable groups are as previously defined, in a suitable solvent

with a compound of Formula iii:

INH i j?ﬁr Hor
4,

H N X
Me O Me OMe O O R°R

N
OMe (i)
[0501] wherein all variable groups of the Formula iii compound are as previously

defined by any one of the embodiments reciting that formula, with a carbamate coupling
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agent, wherein said contacting produces the Formula 4 Drug Linker intermediate
compound.

[0502] In certain embodiments, the carbamate coupling agent is a solution of
phosgene, trichloromethyl chloroformate (Diphosgene), bis(trichloromethyl) carbonate
(Triphosgene), 1,1'-Carbonyldiimidazole (CDI), or 1,1'-Carbonyl-di-(1,2,4-triazole)
(CDT). Preferably, the carbamate coupling agent is 1,1'-Carbonyl-di-(1,2,4-triazole)
(CDT) solution.

[0503] In certain embodiments of the preceding methods, the Formula 3Drug Linker

intermediate compound is prepared by a process comprising contacting the compound of

Formula 1:
COOH
Og NH
Zle:,,, /\/\N,Z2
H R,
[0504] wherein all variable groups in the Formula 1 compound are as previously

defined by any one of the embodiments reciting that compound, with a compound of

Formula 2:

OH

e
}7
o
Ol
O
z
I
N

R @),
[0505] wherein all variable groups in Formula 2 are as previously defined by any one
of the embodiments reciting that formula, with a third activating agent, wherein said third
activating agent contacting provides a Drug Linker intermediate compound of Formula 3.
Preferably, the third activating agent is a solution of: N-(3-Dimethylaminopropyl)-N'-
ethylcarbodiimide hydrochloride (EDC-HC]l), 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-yl)-N,N,N’,N’-tetramethyluronium hexafluorophosphate, 2-
Chloro-1-methylpyridinium iodide, or Propylphosphonic anhydride. More preferably, the
activating agent is a solution of: EDC-HCI, EEDQ, or COMU, and most preferably, the
activating agent is a solution of COMU.

[0506] Those and other aspects of the present invention may be more fully understood
by reference to the following non-limiting numbered 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.

[0507] Numbered embodiments.

[0508] The following numbered embodiments exemplify various aspects of the
invention and are not intended to limit the invention in any manner.

[0509] 1. A method for preparing a Drug Linker intermediate of Formula ID:

[0510] or a salt thereof, wherein D is an auristatin Drug Unit; each of L!and L?is
independently selected from the group consisting of optionally substituted C;-Cyg
alkylene, optionally substituted C4-Cy heteroalkylene, optionally substituted C;3-Cg
carbocyclo, optionally substituted Cs-C arylene, optionally substituted Cs-Ciq
heteroarylene and optionally substituted C3-Cg heterocyclo; R is optionally substituted
C,;-Cy alkyl, optionally substituted Cs-C;p arylene or optionally substituted Cs-C;g
heteroarylene s0—OR’ provides 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,

[0511] the method comprising the step of: (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
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[0512] wherein each of R is independently optionally substituted C,-Cs alkyl,
optionally substituted Cs-Cp arylene or optionally substituted Cs-Coheteroarylene 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 described; and wherein said
Grignard reagent or an alkoxy magnesium halide contacting selectively removes the
hydroxyl protecting groups to provide the Formula IC compound.

[0513] 2. A method for preparing a Drug Linker intermediate of Formula IE:
Oy OH

[0514] or a salt thereof, wherein D is an auristatin Drug Unit; each of L!and L?is
independently selected from the group consisting of optionally substituted C;-Csg
alkylene, optionally substituted C4-Cy heteroalkylene, optionally substituted C3-Cg
carbocyclo, optionally substituted C4-Cyp arylene, optionally substituted Cs-Cg
heteroarylene and optionally substituted C3-Cg heterocyclo; R’ is optionally substituted
C,;-Cs alkyl, optionally substituted Cs-C;p arylene or optionally substituted Cs-Cjo
heteroarylene so—OR’ provides an ester functional group that is a suitable carboxylic acid
protecting group; R€ is a hydrogen or a PEG Capping Unit; and subscript n ranges from 2
to 24,

[0515] the method comprising the steps of: (c) contacting a Drug Linker intermediate

compound of Formula IC with either a Grignard reagent or an alkoxy magnesium halide
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in a suitable alcohol-containing solvent, wherein the Formula IC Drug Linker intermediate

compound has the structure of:

R® F

O. NH
(0]
1 j/l\ RC
2, L3—NJ\</\O>/
H H
n

[0516] or a salt thereof, wherein each of R® and R is independently optionally

IC),

substituted C;-Cjy alkyl, optionally substituted C¢-Cg arylene or optionally substituted Cs-
Cioheteroarylene so that R6C(:O)- 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, wherein said Grignard reagent or
alkoxy magnesium halide contacting selectively removes the hydroxyl protecting groups;
and (d) contacting the product of step (c) with a first deprotecting agent, wherein said first
deprotecting agent contacting removes the Z' amino and carboxylic acid protecting groups
to provide the Formula IE Drug Linker intermediate compound.

[0517] 3. The method of embodiment 1 or 2, wherein each of L' and L’ is
independently C,-C, alkylene.

[0518] 4. The method of embodiment 1, wherein the Formula IC and Formula ID

Drug Linker intermediate compounds have the structures of :

[0519] or salts thereof.
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[0520] 5. The method of embodiment 2, wherein the Formula IC and Formula IE

Drug Linker intermediate compounds have the structures of:
Oy OH

o)
R’ 0
Rﬁ\n/o,,ﬁn JKD HOi(T)O\ O)LD
O o "o HO” > N0
0. Os NH OH O _NH
RGJ\O o;/
O«_NH
HoN N 0
H
and ",

[0521] or salts thereof.
[0522] 6. A method for preparing a Drug Linker compound of Formula I:

COZH O
HO, Ay OJ\D
HO” >"N0
OH oyNH
L1
o l
(@) NH (0]
CL 3 T Ny
N\L2JJ\N LN o}vn
o : m,
[0523] or a salt thereof, wherein D is an auristatin Drug Unit; each of Ll, L2, and L is

independently selected from the group consisting of optionally substituted C;-Cyg
alkylene, optionally substituted C4-Cy heteroalkylene, optionally substituted C3-Cs
carbocyclo, optionally substituted Ce-C;o arylene, optionally substituted Cs-C g
heteroarylene and optionally substituted Cs-Cg heterocyclo; RCisa hydrogen or a PEG
Capping Unit; and subscript n ranges from 2 to 24,

[0524] the method comprising the steps of: (a) contacting a Drug Linker intermediate
of Formula IA with a second deprotecting agent, wherein the Formula IA Drug Linker

intermediate compound has the structure of :
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O&_ i
o,,
" 0 0D
O v (0]
O=< (6] [6) NH
6
- 3oy
R /
O NH
1 j: _NHZ2
Z\N L3
H (TIA),

[0525] or a salt thereof, wherein each of R® and R’ is independently optionally
substituted C;-Cjy alkyl, optionally substituted C¢-Cg arylene or optionally substituted Cs-
Cioheteroarylene so 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; each of Z' and Z” is independently a first and second
suitable amino protecting group, respectively; and the remaining variable groups as
previously defined, wherein said second deprotecting agent contacting selectively removes
the Z* amino protecting group to provide a Drug Linker intermediate compound of

Formula IB:

®)
Al I AN

[0526] or a salt thereof, wherein the variable groups are as previously defined; (b)

Iz

B)

contacting the Formula IB compound in a suitable solvent with a compound of Formula

iv:
R8\</\ )/RC
O
[0527] no(iv),
[0528] wherein R® is an activated ester group; and the remaining variable groups are

as previously defined, or (b’) contacting the Formula IB Drug Linker intermediate
compound in a suitable solvent with a Formula iv compound in which R® is —\COOH and

the remaining variable groups are as previously defined in the presence of a first activating
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agent, wherein said contacting step (b) or (b’) provides a Drug Linker intermediate

compound of Formula IC:

R® F

O« _NH
o)
Y :
AN Lg_NJ\<AO>R
H H
o),

[0529] or a salt thereof, wherein the variable groups are as previously defined; (c)

contacting the Formula IC Drug Linker intermediate compound with either a Grignard
reagent or an alkoxy magnesium halide 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

ID:
II'1
O NH
o}
VAQ I s R¢
N L —H*(Ao%
! (ID)

[0530] or a salt thereof, wherein the variable groups are as previously defined; (d)

contacting the Formula ID Drug Linker intermediate compound with a first deprotecting
agent, wherein said first deprotecting agent contacting removes the Z' amino and
carboxylic acid protecting groups to provide a Drug Linker intermediate compound of

Formula IE:
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[0531] or a salt thereof, wherein the variable groups are as previously defined; and (e)
contacting the Formula IE Drug Linker intermediate compound in a suitable solvent with

a compound of Formula v:

(0]
2
N’L‘CozH
\
[0532] 0 (v),
[0533] or a salt thereof, wherein L%is as previously defined, in the presence of a

second activating agent; and wherein said Formula v contacting provides the Formula I

Drug Linker compound or salt thereof.

[0534] 7. The method of embodiment 6 wherein each of L' and L is independently

C;-Cjalkylene and L?is independently optionally substituted C;-C, alkylene.

[0535] 8. A method for preparing a Drug Linker compound of Formula II:
CO,H o

HO.,, J

O O D

OH Oy NH

N
N (ID),
[0536] or a salt thereof, wherein D is an auristatin Drug Unit; and subscript n ranges
from 2 to 24, the method comprising the steps of: (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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Q CO,R” 0
>—o,, P
R6 (0] 0" D

0 Y (0]
o:< O OsUNH
6
R go
R6
[e) NH
z! I/\/\ Z2
N NG
H H (ITA),

[0537] or a salt thereof, wherein each of R® and R is independently optionally
substituted C;-Cjg alkyl, optionally substituted C¢-Cg arylene or optionally substituted Cs-
Cioheteroarylene so 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; each of Z' and Z” is independently a first and second
suitable amino protecting group, respectively, wherein said first deprotecting agent

contacting provides a Drug Linker intermediate compound of Formula IIB:

(I1IB),
[0538] or a salt thereof, wherein the variable groups are as previously defined; (b)
contacting the Formula IIB Drug Linker intermediate compound in a suitable solvent with

a compound of Formula iv:

Rs\é/\ >
0
[0539] N (iv),

[0540] wherein R® is an activated ester; and subscript n is as previously defined, or
(b’) contacting the Formula IIB Drug Linker intermediate compound in a suitable solvent
with a Formula iv compound in which R® is -COOH and subscript n is a previously
defined 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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H H

n (I10),

[0541] or a salt thereof, wherein the variable groups are as previously defined; (c)
contacting the Formula IIC Drug Linker intermediate compound with either a Grignard
reagent or an alkoxy magnesium halide 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:
ON O 0
pelons
OH Oy NH
O NH
A I/\/\ 2
" (IID),
[0542] or a salt thereof, wherein the variable groups are as previously defined; (d)

contacting the Formula IID Drug Linker intermediate compound with a second
deprotecting agent, wherein said second deprotecting agent contacting removes the amine

and carboxylic acid protecting groups to provide a Drug Linker intermediate compound of

Oy -OH o
on A
HO” > o

OH O;/NH
OgNH
I/\/\ R

H,N N o)

n

Formula IIE:

(IE),
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[0543] or a salt thereof, wherein the variable groups are as previously defined; (e)

contacting the Formula IIE Drug Linker intermediate compound with a compound of

Formula v:
H_ 3
o JiN z
@ CO,H
[0544] 0 (v),
[0545] wherein Z’ is a third suitable amino protecting group, in the presence of a

second activating agent to form a Drug Linker intermediate compound of Formula ITF:
COH

0
HO” "0
o)

NH

o © (TIF),
[0546] or a salt thereof, wherein the variable groups are as previously defined; and (d)
contacting the Formula ITF Drug Linker intermediate compound of with a third
deprotecting agent, wherein said third deprotecting reagent contacting removes the 7
amino protecting group whereby the Formula IT Drug Linker compound or salt thereof is
provided.
[0547] 9. The method of embodiment 8 wherein Z’ is an third amino protecting group
that is acid-labile, in particular -C(=0)O-t-Bu.
[0548] 10. The method of any one of embodiments 1-9, wherein the auristatin
Drug Unit (D) has the structure of:

R12 H 0 R16 CHj, $18
N
I G e e AL
15

[0549] R" ORBRUR® Ry 0 RTO ()

[0550] wherein the wavy line indicates covalent bonding of D to the remainder of the
Formula II Drug Linker compound; R'! is selected from the group consisting of H and C;-
Cs alkyl; R s selected from the group consisting of H, C;-Cg alkyl, C3-Cg carbocycle,
aryl, C;-Cg alkyl-aryl, C;-Cg alkyl-(C3-Cg carbocycle), C3-Cg heterocycle, and C;-Cg alkyl-
(C3-Cg heterocycle); R" is selected from the group consisting of H, C,-Cg alkyl, C5-Cg
carbocycle, aryl, C;-Cg alkyl-aryl, C;-Cg alkyl-(C5-Cg carbocycle), Cs-Cs heterocycle, and

92



WO 2017/165851 PCT/US2017/024148

C;-Cs alkyl-(C5-Cs heterocycle); R™ is selected from the group consisting of H and
methyl, or R"” and R jointly form a carbocyclic ring and have the

formula -(CR*R"),- wherein R* and R® are independently selected from the group
consisting of H, C;-Cg alkyl and C;-Cg carbocycle, and n is selected from the group
consisting of 2, 3, 4, 5 and 6; R" is selected from the group consisting of H and C;-Cg
alkyl; R is selected from the group consisting of H, C,;-Cg alkyl, C3-Cs carbocycle, aryl,
C;-Cg alkyl-aryl, C;-Cg alkyl-(C5-Cg carbocycle), C3-Cg heterocycle, and C;-Cg alkyl-(Cs-
C; heterocycle); each R' is independently selected from the group consisting of H, OH,
C,;-Cy alkyl, C;5-Cg carbocycle, and O-(C;-Cg alkyl); R'¥is selected from the group
consisting of H and C;-Cjg alkyl; R" is selected from the group consisting of
—C(R'"),~C(R")y=aryl, -C(R'7),—C(R'7),~(C3-C; heterocycle), —C(R'),—~C(0)-ZR*, and
—C(R17)2—C(R17)2—(C3-Cg carbocycle); Z is —O-, or -NH-; and R?is selected from the
group consisting of H, C;-Cg alkyl, optionally substituted Cs-Cyp aryl, optionally
substituted Cs-C, heteroaryl and Cs3-Cg heterocyclyl.

[0551] 11. The method of embodiment 10, wherein the auristatin Drug Unit (D)

has the structure of Formula Dg.1, Dg.2, or Dg.1:

S e Rl

[0552] OCH;> OCHs (Dg.y),
\:é\ If /iL U;Y%NH/\Ar
[0553] OCH{ OcH;” (Dg.),
0
5\N NH 7)1\ Z,RZO
R11 R17
[0554]  or OCH{ (Dg.),

[0555] wherein Ar is optionally substituted Cs-Cjg aryl or optionally substituted C3-Cg
heterocyclyl.

[0556] 12. The method of embodiment 11, wherein D has the structure of Formula
Dg..

[0557] 13. The method of embodiment 11, wherein D has the structure of Formula
Dg.,.
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[0558] 14. The method of embodiment 11, wherein D has the structure of Formula
Dg.1-

[0559] 15.  The method of embodiment 12 or 13, wherein Ar is optionally
substituted phenyl or optionally substituted 2-pyridyl.

[0560]  16.  The method of embodiment 14, wherein —Z- is —O- and R* is C;-Cy
alkyl.

[0561]  17.  The method of embodiment 14, wherein Z is ~NH- and R* is
optionally substituted phenyl or optionally substituted Cs-C¢ heteroaryl.

[0562] 18. The method of any one of embodiments 10-17, wherein R'' is methyl.
[0563] 19. The method of embodiment 10, wherein D has the structure of Formula

Dgg.a:
(0]
H H
E_I(N"'HJ\N N N 108
| 13 |
0] R 0 (@]
[0564] OCH3 OCHs (Dpe.s),

[0565]  wherein R" is isopropyl or <CH,-CH(CHa),; and R™® is -CH(CH3)-
CH(OH)Ph, -CH(CO,H)CH,Ph, -CH(CH,Ph)-2-thiazole, -CH(CH,Ph)-2-pyridyl, -
CH(CH,-p-CI-Ph), -CH(CO,;Me)-CH,Ph, -CH(CO,Me)-CH,CH,SCHj3,
CH(CH,CH,SCH3;)C(=0)NH-3-quinolyl, or -CH(CH,Ph)C(=O)NH-p-Cl-Ph.
[0566] 20. The method of embodiment 10, wherein D has the structure of:

OH

Ho Q@ H
[0567] IO lOMeO OMeO .

[0568] 21. A method for preparing a Drug Linker intermediate of Formula 8 having
the structure of:

0]

i H H

HO.,, ,

Ao NN N N
) I OmMeO OMeO R? R!

HO” "0

n (8),
[0569] or a salt thereof, wherein subscript n ranges from 2 to 24; RlisHor Ci-C4
alkyl; R” is H, C,-Cj alkyl or -CH»-R*; R*is C4-C)p aryl or C3-Cg heterocyclyl; and T is
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selected from the group consisting of —CH(OR%-R’ and -C(=0)-OR*, wherein R" is H or
C;-C4 alkyl; and R’is Ce¢-Cyp aryl or C3-Cg heteroaryl, the method comprising the steps of:
(c) contacting a Drug Linker intermediate compound of Formula 6 in a suitable solvent
with either a Grignard reagent or an alkoxy magnesium halide in a suitable alcohol-

containing solvent, wherein the Formula 6 Drug Linker intermediate compound has the

Me OMeO Ve® R2 1

structure of:

RB

o
)
N H
! (6),

[0570] wherein each of R® and R is independently optionally substituted C;-Cg alkyl,
optionally substituted C¢-Cjo arylene or optionally substituted Cs-Coheteroarylene so 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; and (d) contacting the product of step (c) with first
deprotecting agent wherein the first deprotecting agent is an aqueous solution of a base,
wherein steps (c) and (d) provide the Formula 8 Drug Linker intermediate compound.
[0571] 22. A method for preparing a Drug Linker compound of Formula 10

having the structure of:

CO,H

2
R
o OMeO OMeO R“R
OH O;/NH
i Oj/NH o
Njﬁ-‘HN "’//\/\Hk</\oj
\ 0 n
o (10),

[0572] or a salt thereof, wherein subscript n ranges from 2 to 24; R'is Hor Ci-Cy
alkyl; R%is H, C;-C4 alkyl or —CH2-R3; R’is C6-Cyp aryl or C;3-Cg heterocyclyl; and T is
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selected from the group consisting of —CH(OR%-R’ and -C(=0)-OR*, wherein R" is H or
C;-C4 alkyl; and R’is Ce¢-Cyp aryl or C3-Cg heteroaryl, the method comprising the steps of:
(a) contacting a Drug Linker intermediate compound of Formula 4 with a second
deprotecting agent, wherein the Formula 4 Drug Linker intermediate compound has the

structure of

Ox O~

7
" IN %
N._T
ﬁMe OMeO Re R2 1
(o)

H H @,
[0573] or a salt thereof, wherein each of R® and R’ is independently optionally
substituted C;-Cg alkyl, optionally substituted Cs-Co arylene or optionally substituted Cs-
Cioheteroarylene so 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; 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, wherein said second deprotecting agent contacting selectively removes
the Z> amino protecting group to provide a Drug Linker intermediate compound of

Formula 5:

ﬁ Me OMeO (o] RE(W
© © OMe
NH
Oj/NH
ZiN ".""’/\/\NHZ
H (3,
[0574] or a salt thereof, wherein the variable groups are as previously defined; (b)

contacting the Formula § Drug Linker intermediate compound in a suitable solvent with a

compound of Formula iv:

R8\</\o>,CH3
n

[0575] (iv),
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[0576] wherein R® is an activated ester; and subscript n is as previously defined, or
(b’) contacting a Formula IB Drug Linker intermediate compound in a suitable solvent
with a Formula iv compound in which R*is -COOH and subscript n is as previously

defined in the presence of a first activating agent, wherein said contacting of step (b) or

(b’) provides a Drug Linker intermediate compound of Formula 6:

N NoT
N <
Me OMeO O R?R!

OMe

(6),

[0577] or a salt thereof, wherein the variable groups are as previously defined; (c)
contacting the Formula 6 Drug Linker intermediate compound in a suitable solvent with
either a Grignard reagent or an alkoxy magnesium halide in a suitable alcohol-containing
solvent; (d) contacting the product of step (c) with a first deprotecting agent wherein the
first deprotecting agent is an aqueous solution of a base, wherein steps (b) and (c) provide
a Drug Linker intermediate compound of Formula 8, wherein the Formula 8 Drug Linker

intermediate compound has the structure of:

5H O NH

O NH
T 0
H,N %"/\/\H%\D>
" @®),

[0578] or a salt thereof, wherein the variable groups are as previously defined; (e)

OgOH

contacting the Formula 8 Drug Linker intermediate compound in a suitable solvent with a

compound of Formula v:

H
N-2Z°

&Lcow

[0579] o ),
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[0580] or salt thereof, wherein Z’ is a third suitable amino protecting group, in the
presence of a second activating agent, wherein said Formula v contacting provides a Drug
Linker intermediate compound of Formula 9:

CO,H

o 0
H H
w0, I BNE) D?wgl.)w”f
(e ' OMeO  OMeO Ri “R2
0

HO

OH Oy -NH

ZS
) H,L oj,NH o
Lyt
N H
\ o n
o ),

[0581] or a salt thereof, wherein the variable groups are as previously defined; and (f)
contacting the Formula 9 Drug Linker intermediate compound with a third deprotecting
agent wherein said third deprotecting agent contacting removes the Z* amino protecting
group whereby the Formula 10 Drug Linker compound or salt thereof is provided.

[0582]  23.  The method of embodiment 21 or 22, wherein R' is H or methyl, R” is
H,and T is—CH(OR4)-R5, wherein R* is H or methyl and R’is Ce-Cyp aryl.

[0583] 24. The method of embodiment 21 or 22, wherein Rlis methyl, R%is H,
and T is—=CH(OH)Ph.

[0584] 25. The method of any one of embodiments 1-24, wherein 7! has the

formula:

[0585] O

[0586] wherein the wavy line indicates the site of attachment to the remainder of the
compound structure.
[0587] 26. The method of any one of embodiments 6-25, wherein 72 has the

formula

Y
OO
[0588] ;?l O

3
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[0589] wherein Y is a H or OMe; and the wavy line indicates the site of attachment to
the remainder of the compound structure.

[0590] 27. The method of embodiment 26, wherein Y is -OMe.

[0591] 28. The method of embodiment 22, wherein the Formula v compound has

the structure of:

R-z2
5. L
N CO5H
<Y
[0592] 0 (),
[0593] or a salt thereof: the Formula 9 Drug linker intermediate has the structure of:

COzH OH

BeUraatiea=mains
&j\gmj/"'/\/\”%oi

[0594] or a salt thereof; and the Formula 10 Drug Linker compound has the structure
of:

}

COH OH
H
HO:Q )Lrvk'(/i‘\ﬁ:‘/\\n/%m‘/k@
OMeO OMeO
OH Og_NH

o Oj,NH o
O .
)\"HN "f/\/\N)%/\oj
N H
\ 0 n
o

[0595] or a salt thereof.
[0596] 29. The method of embodiment 22, wherein the Formula v compound has

the structure of:
[0597] (¢ ,
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[0598] or a salt thereof; the Formula 9 Drug Linker intermediate compound has the

structure of:

o, L Q@D VPP
o) 0~ °N N
o o () ' OMeO  OMeO
OH Os_NH
23
| Os_NH
OHN\_ j/ o}
N/:\"HN ,:,,/\/\”)k</\0?
\ 0 n
0 ;

[0599] and the Drug Linker compound of Formula 10 has the structure of:

o) 07 N N
I o ' omeo OMeO
HO” " Yo
OH Os _NH
Os_NH
HEAN j/ o
N/:\“HN .,,,/\/\”)k(/\oj
\ o) n
o)

[0600] or a salt thereof.

[0601] 30. The method of any one of embodiments 22-29 wherein Z’is -C(=0)0-
t-Bu.

[0602] 31. The method of any one of embodiments 1-30, wherein each of R® and
R’ is independently C;-C, alkyl.

[0603] 32. The method of embodiment 31, wherein each of R® and R is methyl or
ethyl, in particular both are methyl.

[0604] 33. The method of any one of embodiments 6-32, wherein the Formula iv

compound has the structure of:

F
0 F
(0] 0
ooy o)
[0605] o " or F "
[0606] 34. The method of any one of embodiments 1-33, wherein subscript n

ranges from 8§ to 16.

[0607] 35. The method of embodiment 34, wherein subscript n is 12.
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[0608] 36. The method of embodiment 26, wherein the Formula 10 compound the

structure of:

COzH ) 0 OH
H H
0, 1 BREBNOSIS Y
) I OMeO OMeO
HO” "0
OH Os_NH

0H2N Oj/NH o
N)}VHN "',/\/\HJ\/\O/\/O\/\O/\/O]
\ o [O\/\o/\/o\/\o
© o/\/o\/\o/\/o\
[0609] or a salt thereof.
[0610] 37. The method of embodiment 27, wherein the Formula 10 compound has

the structure of:

COM 0 o OH
H H
o, L BREBROSISY:
I o ' OMeO  OMeO
HO” >0
OH Oy NH
O NH
onN\ j’ o)
N/E\HHN u,,/\/\HJJ\/\O/\/O\/\O/\/Oj
\ e} [o\/\o/\/o\/\o
0
0O O

[0611] or a salt thereof.

[0612] 38. The method of any one of embodiments 6-35, wherein 7> of the
Formula v compound is BOC (-C(=0)-O-t-Bu).

[0613] 39. The method of any one of embodiments 6-38, wherein the second or
third deprotecting agent for removal of Z* or Z’ is an aqueous-containing acid solution
having a pKa ranging from 0-3.

[0614] 40. The method of embodiment 39, wherein the acid of the aqueous-
containing acid solution is trifluoroacetic acid or trichloroacetic acid.

[0615] 41. The method of any one of embodiments 1-40, wherein the Grignard
reagent has the formula of R®MgX and the alkoxy magnesium halide has the formula of
R®EOMgX, wherein R® is C;-Cs alkyl or phenyl and X is I, Br, or C1.

[0616] 42. The method of embodiment 41, wherein the Grignard reagent is
MeMgl or MeMgClL.
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[0617] 43. The method of embodiment 41, wherein the alkoxy magnesium halide
is MeOMgl or MeOMgCl.

[0618] 44. The method of any one of embodiments 1-43, wherein the alcohol-
containing solvent comprises a C;-Cy4 alcohol.

[0619] 45. The method of embodiment 44, wherein the alcohol-containing solvent
further comprises THF.

[0620] 46. The method of embodiment 45, wherein the solventis a 1:1 (v/v)
mixture of methanol and THF.

[0621] 47. The method any one of embodiments 1-39, wherein the first
deprotecting agent for removal of Z'is an aqueous-containing solution of LiOH.

[0622] 48. The method of any one of embodiments 6-47, wherein said Grignard
reagent or alkoxy magnesium halide contacting and said first deprotecting agent
contacting to remove Z' are done in one pot.

[0623] 49. The method of any one of embodiments 6-44, wherein the 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-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
hydrochloride, 1,1’-Carbonyldiimidazole, 2-Chloro-1,3-dimethylimidazolidinium
tetrafluoroborate, (Benzotriazol-1-yloxy)tripyrrolidinophosphonium hexafluorophosphate,
O-(7-Azabenzotriazol-1-y1)-N,N,N’,N’-tetramethyluronium hexafluorophosphate, 2-
Chloro-1-methylpyridinium iodide, or Propylphosphonic anhydride.

[0624] 50.  The method of embodiment 49, wherein the activating agent for said
Formula iv contacting is a solution of EDC-HCI, EEDQ or COMU.

[0625] 51. The method of embodiment 50, wherein the activating agent for said
Formula iv contacting is a solution of COMU.

[0626] 52. The method of embodiment 22, wherein the Drug Linker intermediate
compound of Formula 4 or salt thereof is prepared by the method comprising the step of:

[0627] contacting a compound of Formula 3 having the structure of:
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6
R OH
NH
O NH
zLNj:, A~
[0628] H H 3,
[0629] or a salt thereof, in a suitable solvent with a auristatin compound of Formula

iii having the structure of:

N N N
R? R?
[0 '30] Me O Me OMe O oM 0] (iii),

[0631] in the presence of a carbamate coupling agent, wherein said Formula 3
contacting provides the Formula 4 Drug Linker intermediate compound or salt thereof.
[0632] 54. The method of embodiment 53, wherein the carbamate coupling agent
is a solution of: phosgene, trichloromethyl chloroformate (Diphosgene) and
bis(trichloromethyl) carbonate (Triphosgene), 1,1'-Carbonyldiimidazole (CDI), or 1,1'-
Carbonyl-di-(1,2,4-triazole) (CDT).

[0633] 55. The method of embodiment 54, wherein the carbamate coupling agent
is a solution of 1,1’-Carbonyl-di-(1,2,4-triazole) (CDT).

[0634] 56. The method of any one of embodiments 52-55, wherein the Formula 3
compound is prepared by a method comprising the step of: contacting a Parallel Connector
Unit precursor (Lp’) of Formula 1 or salt thereof and a compound of Formula 2 in a
suitable solvent in the presence of a third coupling reagent, wherein the Formula 1 Lp’

compound has the structure of:
COOH

O -NH

Z{NI”’/\/\N’ZZ
H H @),

[0635] or a salt hereof, wherein each of Z! and 72 is independently a first and second
suitable amino protecting group, respectively; and the Formula 2 compound has the

structure of:
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),
[0636] wherein said contacting provides the Formula 3 compound or salt thereof.
[0637] 57. The method of embodiment 51, wherein the peptide coupling agent is a
solution of: N-(3-Dimethylaminopropyl)-N'-ethylcarbodiimide hydrochloride
(EDC-HC), 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,
0-(7-Azabenzotriazol-1-yl)-N,N,N’,N’-tetramethyluronium hexafluorophosphate, 2-
Chloro-1-methylpyridinium iodide, or Propylphosphonic anhydride.
[0638] 58. The method of embodiment 56, wherein the peptide coupling reagent
is a solution of EDC-HCI, EEDQ or COMU.
[0639] 59. The method of embodiment 58, wherein the peptide coupling reagent
is a solution of COMU.
[0640] 60. A compound of Formula 3 having the structure of:

7
o 0. _OR
R}_O" o) OH
o "o
o=< O O _NH
6 Y
R GKO L1
R /
Os_NH
1 I .NHZz2
H 3,
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[0641] or a salt thereof, wherein L' and L’ are independently selected from the group
consisting of optionally substituted C;-Cyo alkylene, optionally substituted C4-Cpo
heteroalkylene, optionally substituted Cs-Cg carbocyclo, optionally substituted Cs-Cg
arylene, optionally substituted Cs-C;o heteroarylene and optionally substituted C3-Cg
heterocyclo; each of R® and R” is independently optionally substituted C,-Cg alkyl,
optionally substituted Cs-Cp arylene or optionally substituted Cs-C o heteroarylene so 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; and each of Z' and Z” is independently a first and second suitable amino
protecting group, respectively.

[0642] 61. The compound of embodiment 60, wherein L' and L* independently are
C;-C4alkylene.

[0643] 62. The compound of embodiment 60 or 61, wherein each R®is C;-C,4 alkyl or
optionally substituted phenyl.

[0644] 63. The compound of embodiment 60, 61 or 62, wherein R’ is methyl or ethyl.
[0645] 64. The compound of embodiment 60, wherein the Formula 3 compound has

the structure of:

(@) O\R7
RS
e O, 0 OH
O i - o
6 O_ Ox NH
6
Oj/NH
1 , 2
Z‘N ’///v\N’Z
H H

[0646] 65. The compound of any one of embodiments 60-64, wherein each of R®
and R is methyl.
[0647] 66. The compound of any one of embodiments 60-65 wherein 7! has the

structure of:

[0648] O

[0649] wherein the wavy line indicates the site of attachment to the remainder of the

compound structure.
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[0650] 67. The compound of any one of embodiments 60-66, wherein 77 has the

structure of:

OO
[0651] % O

[0652] wherein the wavy line indicates the site of attachment to the remainder of the

3

compound structure.
[0653] 68. The compound of embodiment 60, wherein the Formula 3 compound

has the structure of:

Oy_OCH,

OH

o

[0654] or a salt thereof.

[0655] 69. A Drug Linker intermediate compound having the structure of Formula
4 of:

7
o (0] OR )O]\
>—O
/ 0 o~ D
RG
o] Y (e}
o:< O Os _NH
RG
(@] L1
R® /
(@] NH
VA I .NHZ?
N
H @),
[0656] or a salt thereof, wherein D is an auristatin Drug Unit; L!and L are

independently selected from the group consisting of optionally substituted C;-Cyg

alkylene, optionally substituted C4-Cyo heteroalkylene, optionally substituted C3-Cg
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carbocyclo, optionally substituted C¢-Cjp arylene, optionally substituted Cs-Cyg
heteroarylene and optionally substituted Cs-Cg heterocyclo; each of R®and R’ is
independently optionally substituted C;-Cg alkyl, optionally substituted Cs-C ;¢ arylene or
optionally substituted Cs-C;¢ heteroarylene so 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; and each of 7' and 7*
is independently a first and second suitable amino protecting group, respectively.

[0657] 70. The Drug Linker intermediate compound of claim 69, wherein the

Formula 4 compound has the structure of:

[0658] or a salt thereof.
[0659] 71. A Drug Linker intermediate compound of embodiment 69 or 70,

wherein Z2 has the structure of:
o
O
[0660] .

[0661] 72. A Drug Linker intermediate compound, wherein the Drug Linker

intermediate compound has the structure of Formula § of:
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7
o (0] OR )O]\
S o o) o~ D
RG
o] v (e}
o:< (e} (o] NH
RB
(@] L1
R® /
(@] NH
4% I NH
N
H %),
[0662] or a salt thereof, wherein D is an auristatin Drug Unit; L'and L? are

independently selected from the group consisting of optionally substituted C;-Cyg
alkylene, optionally substituted C4-Cy heteroalkylene, optionally substituted C3-Cg
carbocyclo, optionally substituted Ce-C;o arylene, optionally substituted Cs-Cg
heteroarylene and optionally substituted C3-Cg heterocyclo; each of R® and R is
independently optionally substituted C;-Cg alkyl, optionally substituted Cs-C ;¢ arylene or
optionally substituted Cs-C o heteroarylene so 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; and Z' is a first
suitable amino protecting group.

[0663] 73. The Drug Linker intermediate compound of embodiment 68, wherein

the Formula 5§ compound has the structure of:

[0664] or a salt thereof.
[0665] 74. A Drug Linker intermediate compound, wherein the Drug Linker

intermediate compound has the structure of Formula 6 of:
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[0666] or a salt thereof, wherein D is an auristatin Drug Unit; L'and L are
independently selected from the group consisting of optionally substituted C;-Cxg
alkylene, optionally substituted C4-Cy heteroalkylene, optionally substituted C3-Cg
carbocyclo, optionally substituted Cs-Cjp arylene, optionally substituted Cs-Cig
heteroarylene and optionally substituted Cs-Cg heterocyclo; each of R®and R’ is
independently optionally substituted C;-Cg alkyl, optionally substituted Cs-C;¢ arylene or
optionally substituted Cs-C o heteroarylene so 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; R is hydrogen or a PEG Capping Unit; and subscript n ranges
from 1 to 24.

[0667] 75. The Drug Linker intermediate compound of claim 74, wherein the

Formula 6 compound has the structure of:

[0668] or a salt thereof.

[0669] 76. The compound of embodiment 74 or 75, wherein subscript n is 8 or 12.
[0670] 71. The compound of any one of embodiments 69-76, wherein the
auristatin Drug Unit (D) has the structure of Formula Dg.j, Dg.2, or Dg.s:
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e A

[0671] OCH; OCHs (Dg.y),
s\ U/Y ﬁ U?YO\‘JW$
[0672] OcH{ OcH;” (Di.o),
0
20
;"\N NHW)J\ ,-R
R R17
[0673]  or OCH{ ocHy” (Dp.1),

[0674] wherein Ar is optionally substituted Cs-Cjg aryl or optionally substituted C3-Cg
heterocyclyl.

[0675] 78. The compound of embodiment 77, wherein D has the structure of
Formula Dg.;.

[0676] 79. The compound of embodiment 77, wherein D has the structure of
Formula Dg.,.

[0677] 80. The compound of embodiment 77, wherein D has the structure of
Formula Dg4.

[0678] 81. The compound of embodiment 78 or 79, wherein Ar is optionally
substituted phenyl or optionally substituted 2-pyridyl.

[0679] 82. The compound of embodiment 80, wherein —Z- is —O- and R is Ci-Cy
alkyl.

[0680] 83. The compound of embodiment 80, wherein Z is -NH- and R is
optionally substituted phenyl or optionally substituted Cs-Cs heteroaryl.

[0681] 84. The compound of any one of embodiments 77-83, wherein RYis
methyl.

[0682] 85. The compound of any one of embodiments 69-77, wherein D has the

structure of Formula Dgg.3:

A QL

[0683] OCHg? OcH;” (D),
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[0684] wherein R" is isopropyl or <CH,-CH(CHj3),; and R™® is -CH(CH3)-
CH(OH)Ph, -CH(CO,H)CH,Ph, -CH(CH,Ph)-2-thiazole, -CH(CH,Ph)-2-pyridyl, -
CH(CH,-p-ClI-Ph), -CH(CO,;Me)-CH,Ph, -CH(CO,Me)-CH,CH,SCHj3,
CH(CH,CH,SCH3;)C(=0)NH-3-quinolyl, or -CH(CH,Ph)C(=O)NH-p-Cl-Ph.

[0685] 86. The compound of any one of embodiments 69-77, wherein D has the

structure of:

OH

H Q H
. ﬁ%&%wv\@
[0686] l (0] l OMeO OMeO .

[0687] 87. The compound of embodiment 69, wherein the Formula 4 Drug Linker

intermediate compound has the structure of:

[0688]  or a salt thereof, wherein R' is H or C,-C, alkyl; R* is H, C;-C, alkyl, or —
CH2-R3; R3is C-Cyg aryl or C5-Cg heterocyclyl; and T is selected from the group
consisting of —-CH(OR")-R’ and -C(=0)-OR*, wherein R* is H, C,-C; alkyl and R’ is C¢-
Cjp aryl or C3-Cg heteroaryl.

[0689] 88. The Drug Linker intermediate compound of embodiment 87 wherein

72 has the structure of:
Yo
O
[0690]

[0691] wherein the wavy line indicates the site of attachment to the remainder of the

)

compound structure.
[0692] 89. The Drug Linker intermediate compound of embodiment 72, wherein the

Formula 5 compound has the structure of
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A A

[0693]  or a salt thereof, wherein R' is H or C-C alkyl; R? is H, C,-Cy alkyl, or —
CH2—R3; R’is C-Cyp aryl or C3-Cg heterocyclyl; and T is selected from the group
consisting of ~CH(OR*)-R® and -C(=0)-OR*, wherein R* is H, C1-Cy alkyl and R® is Cs-
Cip aryl or C3-Cg heteroaryl.

[0694] 90. The Drug Linker intermediate compound of embodiment 74, wherein

the Formula 6 compound has the structure of:

H
Me OMeO

e}
/u\/\o/\/o\/\o/\/oj
[O\/\O/\/O\/\O
o/\/o\/\o/\/o\

[0695] or a salt thereof, wherein R'isHor C;-C4 alkyl, R?is H, C;-C4 alkyl, or —
CHZ—R3; R3is C6-Cyp aryl or C;5-Cg heterocyclyl; and T is selected from the group
consisting of -CH(OR*)-R” and -C(=0)-OR*, wherein R* is H, C;-C, alkyl and R’ is C¢-
Cip aryl or C3-Cg heteroaryl.

[0696] 91. The Drug Linker intermediate compound of any one of embodiments
69-90 wherein each of R® and R’ is independently C;-C, alkyl.

[0697] 92. The Drug Linker intermediate compound of embodiment 91, wherein
each of R®and R’ is methyl or each of R®and R is ethyl.

[0698] 93.  The Drug Linker intermediate compound of any one of embodiments
89-92, wherein R’ is hydrogen or methyl; Ris hydrogen; and T is—-CH(OR*-R’; wherein
R*is hydrogen or methyl and R%is Ce-Cyp aryl.
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[0699] 94. The Drug Linker intermediate compound of embodiment 93, wherein
R' is methyl, R is H, and T is—~CH(OH)-Ph.
[0700] 9s. The Drug Linker intermediate compound of any one of embodiments

69-94, wherein 7! has the structure of:
O
C@ ot
[0701] O

[0702] wherein the wavy line indicates the site of attachment to the remainder of the

s

compound structure.
[0703] 96. The Drug Linker intermediate compound of embodiment 69, wherein

the Formula 4 compound has the structure of:

[0704] 97. The Drug Linker intermediate compound of embodiment 72, wherein

the Formula 5§ compound has the structure of:

OO

NH

(o} oj/
. o)J\H " SNH,

[0705] or a salt thereof.
[0706] 98. The Drug Linker intermediate compound of embodiment 74, wherein

the Formula 6 compound has the structure of:
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N
ORS¢ 0
o Me O Me OMeO OMeo

AcO™ Y
OAc Oy NH
o Oj/NH 0
C‘ o’LN "’%/\/\N)K/\O/\/O\/\o/\/oj
H H
O GO
O/\/O\/\O/\/O\
[0707] 99. A composition comprising a Drug Linker intermediate of Formula 7

having the structure of:

™,
[0708] or a salt thereof, wherein D is an auristatin Drug Unit; each of L'and Lis
independently selected from the group consisting of optionally substituted C;-Csg
alkylene, optionally substituted C4-Cyo heteroalkylene, optionally substituted C3-Cg
carbocyclo, optionally substituted C¢-Cj arylene, optionally substituted Cs-Cyg
heteroarylene and optionally substituted Cs-Cg heterocyclo; R’ is optionally substituted
C;-Cs alkyl, optionally substituted Cs-C;p arylene or optionally substituted Cs-Cjg
heteroarylene s0—OR’ provides an ester functional group that is a suitable carboxylic acid
protecting group; Z' is a suitable amino protecting group; R® is hydrogen or a PEG
Capping Unit; and subscript n ranges from 2 to 24, the composition further comprising no
more than about 10 wt.%, in particular no more than about 5 wt.%, of a compound of

Formula 7A having the structure of:
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ot o
Lol
2L A o o

H (7A),

[0709] or a salt thereof, wherein the variable groups are as previously defined.
[0710] 100. The composition of embodiment 99, wherein the Formula 7 and

Formula 7A compounds have the structures of:

[0711] or salts thereof.
[0712] 101. The composition of embodiment 99 or 100, wherein 7! has the

structure of:
(@)
Q. o)L 5
[0713] O

[0714] wherein the wavy line indicates the site of attachment to the remainder of the

i

compound structure.
[0715] 102. The composition of embodiment 99, 100 or 101, wherein R’ is methyl.
[0716] 103. A composition comprising a Drug Linker intermediate of Formula 8

having the structure of:
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HO., g OJJ\

HO” "0

O NH O
Lol
N> T ®)

[0717] or a salt thereof, wherein D is an auristatin Drug Unit; each of L'and L3 is
independently selected from the group consisting of optionally substituted C;-Cyg
alkylene, optionally substituted C4-Cy heteroalkylene, optionally substituted C3-Cs
carbocyclo, optionally substituted C¢-Cjp arylene, optionally substituted Cs-Cyg
heteroarylene and optionally substituted Cs-Cg heterocyclo; R%is a PEG Capping Unit;
and subscript n ranges from 2 to 24, the composition further comprising no more than

about 10 wt.%, in particular no more than about 5 wt.%, of a compound of Formula 8A

having the structure of:

Os_OH
0
Z "0 O)J\D
HO” "0
OH OyNH
L1
oMt O
I lk</\ ),RC
NH O
HNT e " A,
[0718] or a salt thereof, wherein the variable groups are as previously defined.

[0719] 104. The composition of embodiment 103, wherein the Formula 8 and
Formula 8A compounds have the structures of:

Oy OH

o)
HOL, A A% i
HO” >0 :

OH O(_NH &H

O _NH o o NH o

CH CHs
Ho N "0 ™" N 0 HNT 0N 0
H " and H no
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[0720] or salts thereof.
[0721] 105. A composition comprising a Drug Linker intermediate of Formula 9

having the structure of:

O O ILH 0
/4 o I lk(/\ )/RC
N‘LZJJ\” LS/NH ol
0 )]

[0722] or a salt thereof, wherein D is an auristatin Drug Unit; each of Ll, L?and L} is

>

independently selected from the group consisting of optionally substituted C;-Csg
alkylene, optionally substituted C4-Cy heteroalkylene, optionally substituted C3-Cs
carbocyclo, optionally substituted C¢-Cjp arylene, optionally substituted Cs-Cyg
heteroarylene and optionally substituted Cs-Cs heterocyclo; R is hydrogen or a PEG
Capping Unit; and subscript n ranges from 2 to 24, the composition further comprising no
more than about 10 wt.%, in particular no more than 5 wt.% of a compound of Formula

9A having the structure of:

l
O O« _NH o)
Vi o) j\/\ k{/\ >/Rc
N\|_21LN LS/NH o]
d H

[0723] or a salt thereof, wherein the variable groups are as previously defined.

(9A),

[0724] 106. The composition of embodiment 105, wherein the Formula 9 and

Formula 9A compounds have the structures of:
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[0725] or salts thereof, wherein Z° is a third suitable amino protecting group that is
acid-labile, particularly a carbamate of formula —C(:O)O-RS, wherein R® is C;-Cy alkyl or
optionally substituted phenyl.

[0726] 107. A composition comprising Drug Linker compound of Formula 10

having the structure of:

e}
0 10),
[0727] or a salt thereof, wherein D is an auristatin Drug Unit; and subscript n ranges
from 2 to 24, the composition further comprising no more than about 10 wt.%, in

particular no more than about 5 wt.%, of a compound of Formula 10A having the structure

of:
Z 0 0~ "D
HO” > MO

© (10A),

118



WO 2017/165851 PCT/US2017/024148

[0728] or a salt thereof, wherein the variable groups are as previously defined.
[0729] 108. The composition of any one of embodiments 99-107, wherein the

auristatin Drug Unit (D) has the structure of Formula Dg.;, Dg.2, or Dg.a:

[0730] OCHs OCH;” (Dg1)
A Im ﬁ t?YQl/L(NHAN
[0731] OocH{? OCH;” (Dg.a),
(o]
20
3’\N NHw)k ;R
R OCH RY
[0732]  or OocH > (Dg.1),

[0733] wherein Ar is optionally substituted Ce-C)o aryl or optionally substituted C5-Cg
heterocyclyl wherein the wavy line indicates the site of attachment to the remainder of the
compound structure.

[0734] 110. The composition of embodiment 109, wherein D has the structure of
Formula Dg_;.

[0735] 111. The composition of embodiment 109, wherein D has the structure of
Formula Dg.,.

[0736] 112. The composition of embodiment 109, wherein D has the structure of
Formula Dg.;.

[0737] 113.  The composition of embodiment 110 or 111, wherein Ar is optionally
substituted phenyl or optionally substituted 2-pyridyl.

[0738] 114. The composition of embodiment 112, wherein —Z- is —-O- and R?is
C;-C4 alkyl.

[0739] 115. The composition of embodiment 112, wherein Z is -NH- and R?
optionally substituted phenyl or optionally substituted Cs-Cs heteroaryl.

[0740] 116.  The composition of any one of embodiments 108-116, wherein R'is
methyl.

[0741] 117.  The composition of any one of embodiments 99-107, wherein D has

the structure of Formula Dggs:

119



WO 2017/165851 PCT/US2017/024148

e
é—N N/,.Hk R1QB
| o) R13

[0742] OcHP ook’ (D),

[0743]  wherein R" is isopropyl or <CH,-CH(CH3)y; and R"® is -CH(CH3)-
CH(OH)Ph, -CH(CO,H)CH,Ph, -CH(CH,Ph)-2-thiazole, -CH(CH,Ph)-2-pyridyl, -
CH(CH,-p-Cl-Ph), -CH(CO,Me)-CH,Ph, -CH(CO,Me)-CH,CH,SCH3,
CH(CH,CH,SCH3)C(=0)NH-3-quinolyl, or -CH(CH,Ph)C(=O)NH-p-ClI-Ph; and wherein
the wavy line indicates the site of attachment to the remainder of the compound structure.
[0744] 118.  The composition of any one of embodiments 99-107, wherein D has

the structure of:

U; DOUSUE
N
[0745] /iL OMeO OMeO \‘/k©
[0746] wherein the wavy line indicates the site of attachment to the remainder of the

compound structure.
[0747] 119. The composition of embodiment 99, wherein the Formula 7 and
Formula 7A compounds have the structures of:

O«_OCH;

SORa P Tt

21 CH3
[0748] H)% >/
Py I( /i‘\ % T
_ /@A Me OMeO

and

Oj/NH o
Z1\N ..,%/\/\ N)%/\O%CH:%
[0749] H H n
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[0750]  or salts thereof, wherein R' is H or C;-C4 alkyl; R” is H, C;-Cy alkyl, or -CH,-
R3; RYis Ce-Cyp aryl or C3-Cg heterocyclyl; and T is selected from the group consisting of
—CH(OR*-R’ and -C(=0)-OR*, wherein R* is H, C;-Cj alkyl and R” is C4-C)¢ aryl or Cs-

Cs heteroaryl; and 7! has the structure of:
(@]
C@ s
[0751] O

[0752] wherein the wavy line indicates the site of attachment to the remainder of the

s

compound structure.
[0753] 120. The composition of embodiment 103, wherein the Formula 8 and

Formula 8A compounds have the structures of:

Me OMeO Re R2 R!

[0754] or salts thereof, wherein R'isHorC 1-Cq alkyl; R%is H, C;-C4 alkyl, or —CH>-
Ra; RYis Ce-Cyp aryl or C3-Cg heterocyclyl; and T is selected from the group consisting of

—CH(OR"Y-R’ and -C(=0)-OR*, wherein R* is H, C;-C; alkyl and R’ is C4-C aryl or Cs-

Cs heteroaryl.

[0755] 121. The composition of embodiment 105, wherein the Formula 9 and

Formula 9A compounds have the structures of:
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OH /(l)l\ y o y
o N N, N N N}(T
1 I
Me O Me OMeO O RZR!
H O OMe
OH O _NH
z° ;/

o O« __NH o
Q . CHs
NE ™" N O
N H n
\ 0
o and
O_OH
0
20 07N N R
Me O Me OMeO O RZR!
HO” >0 OMe
OH O _NH

3
Og NH o
CHs
NH ""”/\/\N O
H n
o}
O

[0756] or salts thereof, wherein Z° is -C(=0)O-t-Bu; R" is H or C;-C; alkyl; R?is H,
C;-Cq4 alkyl, or —CHZ—R3; Rlis Cs-Cyp aryl or C;5-Cg heterocyclyl; T is selected from the
group consisting of —CH(OR“)-R5 and -C(:O)-OR4, wherein R* is H, C;-C4 alkyl and R’is

N
o}
N

\

s,

s

Cs-Cip aryl or C3-Cg heteroaryl.
[0757] 122.  The composition of embodiment 107, wherein the Formula 10 and
Formula 10A compounds have the structures of:

O« OH

j;‘/ % T
O/Q/\ Me OMeO Re R2 R

and
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O,

H

&g\(”'* )1\<A 7u:Ha

[0758] or salts thereof, wherein R' is H or C;-Cy alkyl; R? is H, C;-C; alkyl, or —CH»-

HO

Qe

NH

R3; R’is Cs-Cyp aryl or C3-Cg heterocyclyl; and T is selected from the group consisting of
—CH(OR*-R’ and -C(=0)-OR*, wherein R* is H, C;-Cj alkyl and R’ is C4-C ¢ aryl or Cs-
Cs heteroaryl.

[0759] 123.  The composition of embodiment 120, 121 or 122, wherein R'is
hydrogen or methyl; R? is hydrogen; and T is~CH(OR*)-R’; wherein R* is hydrogen or
methyl and R’ is C¢-C aryl.

[0760]  124. The composition of embodiment 123, wherein R' is methyl, R” is H,
and T is—-CH(OH)-Ph.

[0761] 125.  The composition of any one of embodiments 99-124, wherein
subscriptn is 8 or 12.

[0762] 126. The composition of embodiment 99, wherein the Formula 7 and

Formula 7A compounds have the structures of:

A A A

iy NN JK/\O/\/O\/\O/\/Oj

[O\/\O/\/O\/\O

O/\/O\/\O/\/O\ and

123



WO 2017/165851 PCT/US2017/024148

OCHj

o ?

o jT’N o}
C‘ O)J\N "W,/\/\N)K/\O/\/O\/\O/\/Oj
H H
Qi.? {:O\//\O/\\/O\//\O
O/\/O\/\O/\/O\

[0763] 127. The composition of embodiment 103, wherein the Formula 8 and

(@]
Me O Me OMeO OMeo

Formula 8A compounds have the structures of:

jiv/\th\/O\¢/\O/\\/o

[é\¢/\o/\\/0\,/\o:
o/\/o\/\o/\/o\ and

O« -OH

o j;( /ik O\HY YKQ
Me OMeO
HO' Y O
OH O;/NH

N
H
[O\/\O/\/O\/\o
O/\/O\/\O/\/o\
[0764] or salts thereof.
[0765] 128. The composition of embodiment 119, wherein the composition is

comprised of no more than about 5 wt.% of the Formula 8A compound.
[0766] 129. The composition of embodiment 119, wherein the composition is

comprised of between about 3 wt.% to about 4 wt.% of the Formula 8A compound.
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[0767] 130. The composition of embodiment 105, wherein the Formula 9 and

Formula 9A compounds have the structures of:
Oy OH

oo 0
0 Me O Me OMeO OMeO

[O \/\o/\/o\/\o
OO and
O OH
HO o Me OMeO
\N/ OH O _NH
0. _0
o HN Oj/N H o
NjﬁrN "%,/\/\N)I\/\O/\/O\/\o/\/oj
H H
\ o SN D T
° C
o/\/o\/\o/\/o\

[0768] or salts thereof.
[0769] 131. The composition of embodiment 107, wherein the Formula 10 and

Formula 10A compounds have the structures of

[o/\/o\/\o/\/o\ and
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Os_OH
SUOARASE 1ge
' o Me O Me OMeO OIVIeO

H,N OxNH
Q j/ Q
NjYN "%/\/\N/lK/\O/\/O\/\O/\/Oj
H H
\ O\/\O/\/o\/\o
6]
/\/O\/\o/\/o\

[0770] or salts thereof.
[0771] 132. A compound, wherein the compound has the structure of:

Os__OH
i Os__OH o
e 0" ™D Jl\
o] 0" D
HO” ™" N0
OH Oy __NH HO” " ™0

> O6H 0. _NH

L1 y

l Lt
0 o O-__NH 0 . ,

R Os _NH 0
/ N JJ\ I /NHlk</\O>/ RC
\L2 N L3 n NH o){
H —
O s H2N Ls n or
o] o\R7 o
Z 0 OJ\D
HO” Y YO
OH OyNH
L1

l
(0] NH (0]

. I % a/RC
z\H LN of

[0772] or a salt thereof, wherein D is an auristatin Drug Unit; Ll, L2 and L3,
independently are selected from the group consisting of optionally substituted C;-Cag
alkylene, optionally substituted C4-Cy heteroalkylene, optionally substituted C3-Cg
carbocyclo, optionally substituted Cs-Cjp arylene, optionally substituted Cs-Cjg
heteroarylene and optionally substituted Cs-Cg heterocyclo; Z' is a first suitable amino

protecting group; R’ is optionally substituted C;-Cg alkyl, optionally substituted C4-C1o
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arylene or optionally substituted Cs-Cjo heteroarylene; R is a PEG Capping Unit; and
subscript n ranges from 2 to 24.

[0773] 133. The compound of embodiment 132, wherein L'and L? are
independently C,-C, alkyl and L2 is independently optionally substituted C;-C, alkyl.
[0774] 134. The compound of embodiment 133, wherein the compound has the

structure selected from the group consisting of:

Oy OH

Lo s
A g%f @g

Oy__OH o O Osg7
e O/LD Z 0 O/LD
HO” Y~ YO HO” ™Y
H O;/NH

O -NH 0 O

Qum
Qum
I

O Q
=z

T

j,./ CH 1 CH
BOUE  E Sw T

H no H
[0775] 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 R® is
C,-C4 alkyl or optionally substituted phenyl; and Ry is a C;-Cy4 alkyl, particularly methyl or
ethyl.

[0776] 135. A composition comprising Antibody Drug Conjugates represented by

Formula 11 and Formula 11A having the structures of:
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Ab
P (11)and
é /%/\
y
L1
l
Ab O NH (0]
%;( ILM Moy
(0]
P 1A,

[0777] or pharmaceutically acceptable salts thereof, wherein Ab is an antibody; S is a
sulfur atom from the antibody; D is an auristatin Drug Unit; LY L%and L2, independently
are selected from the group consisting of optionally substituted C;-C,¢ alkylene, optionally
substituted C4-Cy0 heteroalkylene, optionally substituted C3-Cg carbocyclo, optionally
substituted Cs-Cjp arylene, optionally substituted Cs-Cjoheteroarylene and optionally
substituted C3-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.%, in particular no more than 5 wt.%, of Formula 11A
Antibody Drug Conjugate.

[0778] 136. A composition comprising Antibody Drug Conjugates represented by

Formula 12 and Formula 12A having the structures of:

128



WO 2017/165851 PCT/US2017/024148

Ab
P (12)and
Os OH
o}
Z =0 OJ\D
HO O
OH OyNH
|T1
~COH | Oxy NH o "
AP—EST R NH o%
YN‘LQ N L3/ n
o H
P(2a),
[0779] or pharmaceutically acceptable salts thereof, wherein Ab is an antibody; S is a

sulfur atom from the antibody; the Ab-S- moeity is attached to the carbon atom a or f§ to
the carboxylic acid functional group; D is an auristatin Drug Unit; L', L*and L°,
independently are selected from the group consisting of optionally substituted C;-Cyg
alkylene, optionally substituted Cs-Cop heteroalkylene, optionally substituted C3-Cg
carbocyclo, optionally substituted C¢-Cjp arylene, optionally substituted Cs-Cig
heteroarylene and optionally substituted Cs-Cg heterocyclo; RCis 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 12A Antibody
Drug Conjugate.

[0780] 137. The composition of embodiment 136, wherein the Formula 12 and

Formula 12A Antibody drug Conjugates have the structures of:
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P and

[0781] or pharmaceutically acceptable salts thereof.
[0782] 138.  The composition or compound of any one of embodiments 132-137,

wherein the auristatin Drug Unit has the has the structure of Formula Dg.;, Dg.s, or Dp.1:

Ar
& N i t(
N 7
N” /ij\'r N
R O o)

OCHL

[0783] OCH3 (Dg.1),
S P
R O o
@]
[0784] OCH; OCHs (Dg-2),
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H (0] (0]
20
;\N N, A N NH))]\Z’R
R O | o) R17
(Dg),

[0786] wherein Ar is optionally substituted Ce-C aryl or optionally substituted Cs-Cs

[0785] or

heterocyclyl and the wavy line indicates the site of attachment to the remainder of
Conjugate structure; and the wavy line indicates the site of attachment to the remainder of
the Conjugate structure.

[0787] 139.  The composition or compound of embodiment 138, wherein D has the
structure of Formula Dg.;.

[0788] 140. The composition or compound of embodiment 138, wherein D has the
structure of Formula Dg.,.

[0789] 141. The composition or compound of embodiment 138, wherein D has the
structure of Formula Dg.;.

[0790] 142. The composition or compound of embodiment 139 or 140, wherein Ar
is optionally substituted phenyl or optionally substituted 2-pyridyl.

[0791] 143.  The composition or compound of embodiment 141, wherein —Z- is —
O- and R” is C,-C, alkyl.

[0792] 144. The composition or compound of embodiment 141, wherein Z is -NH-
and R* is optionally substituted phenyl or optionally substituted Cs-Cg heteroaryl.

[0793] 145.  The composition or compound of any one of embodiments 138-144,
wherein R is methyl.

[0794] 146. The composition or compound of any one of embodiments 132-137,

wherein D has the structure of Formula Dgg.:

Ho § H
E_ N/,,HkN N N\R1QB
o re | 0

o
[0795] OCHg OCH; (Dre.s),

[0796]  wherein R" is isopropyl or -CH,-CH(CHs),; and R'® is -CH(CH3)-
CH(OH)Ph, -CH(CO,H)CH,Ph, -CH(CH,Ph)-2-thiazole, -CH(CH,Ph)-2-pyridyl, -
CH(CH,-p-Cl-Ph), -CH(CO,Me)-CH,Ph, -CH(CO,Me)-CH,CH,SCHj,
CH(CH,CH,SCH3)C(=0)NH-3-quinolyl, or -CH(CH,Ph)C(=0)NH-p-Cl-Ph; and the

wavy line indicates the site of attachment to the remainder of the Conjugate structure.
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[0797] 147.  The composition or compound of any one of embodiments 132-137,

wherein D has the structure of:

_ N
[0798] /i‘\ OMeO OMeO \r'\©
[0799] wherein the wavy line indicates the site of attachment to the remainder of the

Conjugate structure.
[0800] 148. The composition of embodiment 136, wherein Formula 12 and

Formula 12A have the structures of:

O/Q/\ ﬁ Me OMeO%RZ R1
H O;/NH

H,N 0
. CHs
HO,C NH "N O
\ HN H n
Ab S/ (o) ©
p 9
o
] S %
Me O IVIe OMeO Re R2 R'
HO” >0
OH Oy _NH
HoN O« _NH o
, CHs
HO,C NA g NN N O
\ HN H n
o S/\/go 0
p

[0801] or pharmaceutically acceptable salts thereof.
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[0802] 149. The compound of embodiment 132, wherein the compound has the

structure selected from the group consisting of:

O OH
v o I‘/ l/ QH\"/
Me OMeO O R2 R?
HO Y (0]
OH O NH

HoN O« NH 0
) jﬁ( ’ )‘\</\>/CH3
NH ':.,,”//\/\N 0
N H n
&g !
(0]

Me OMeO
HO” ~Y~ ™0
OH Oy NH
Z3
\
HN OTNH
, CHs
N]YNH “"'W/\/\NJ\</\ %
\ o)
O kl
Oy __OH
Z 0 1‘/ N, %
Me OMeO Ke R2 R!
HO” " O
OH O _NH

O NH o
CHg
HoN "’W/\/\H O n

o) o
MeOMeO ORZR1
HO” Y~ YO
OH Og _NH

O NH

ZLNj/”,,, )k(/\ )/CH3
H

[0803] and salts thereof, wherein R’ is methyl; 7! has the structure of:
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[0804] O

[0805] wherein the wavy line indicates the site of attachment to the remainder of the
compound structure; 7’ is —-C(=0)0O-t-Bu; R'isHor C;-Cy4 alkyl; R%is H, C;-C,4 alkyl, or
—CHz—R3; Riis Cs-Cyp aryl or C3-Cg heterocyclyl; and T is selected from the group
consisting of -CH(OR*-R® and -C(=0)-OR*, wherein R* is H, C;-C, alkyl and R is C¢-
Cp aryl or C3-C¢ heteroaryl.

[0806] 150.  The compound or composition of embodiment 148 or 149, wherein R!
is hydrogen or methyl; R is hydrogen; and T is—-CH(OR")-R’; wherein R* is hydrogen or
methyl and R’ is Cs-Cyp aryl.

[0807] 151.  The compound or composition of embodiment 150, wherein R’ is
methyl, R is H, and T is~CH(OH)-Ph.

[0808] 152. The compound or composition of any one of claims 132-151, wherein
subscriptn is 8 or 12.

[0809] 153. The compound of embodiment 132, wherein the compound has the

structure selected from the group consisting of:

O OH

(0]
J\ H © H ©OH
| I
_ o Me O Me OMeO OMeO

HO™
OH Oy _NH
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O« OH
v 0 I{ lf., %
HO o Me OMeO
Ci)H O;/NH
OHZN\E Oj/NH 0
H H
\ 5 O [0\/\0/\/0\/\0
O/\/O\/\o/\/o\
Oy _OH
i H O H OH
Z N0 0" N N;iL[\Ij N Nr‘\@
HO y o Me O Me OMeO OMeO
OH O(_NH
O 0O j
(@]
ofN j/NH 0
\ ) iOV\O/\/O\/\O
OO
O« OH
N e i %
HO o Me OMeO
CE)H [e) NH
oot J
OHN\§ Oj/NH o
& H N /\/\N)K/\ O/\/O\/\O/\/O
) )
\ o (0] [O\/\o/\/o\/\o
OO
O« OCHj
e JLI( %
HO' o Me OMeO
5H 0. NH

O H [O\/\o/\/o\/\o]

O/\/o\/\o/\/o\
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OO

H
SUSRAASE O
' o Me O Me OMeO OMeO

OH O;/NH

HO'

Oj/ NH o
H,N “ony, /\/\H)I\/\O/\/O\/\O/\/Oj
[0\/\0/\/0\/\0
O/\/O\/\O/\/O\

[0810] and salts thereof.
[0811] 154. The composition of embodiment 137, wherein the Formula 12 and

Formula 12A Antibody Drug Conjugates have the structures of:

Oy _OH o
)k H O ! H OH
O T 0
HO ' o Me O Me OMeO OMeo
H O;/NH

O

H,N Oj/NH o
HO.C pN ” "'-:”,,/\/\N)J\/\O/\/O\/\O/\/oj

Ab s /\/&O o] [O\/\O/\/O\/\o
O/\/O\/\O/\/o\
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O« _OH o
SUORR95¢ Iae
HO = O Me O Me OMeO OMeo
OH O NH
HoN Oj/NH o
Hozi HNJY” -u.w,,/\/\”)J\/\O/\/O\/\O/\/Oj
O O.
Ab S/\/&O o} [ ~ N0 NN
O/\/O\/\O/\/o\

[0812] or pharmaceutically acceptable salts thereof.

[0813] 155. The composition of embodiment 154 wherein the indicated carbon
atom (¥) is predominately in the S-configuration.

[0814] 156. The composition of any one of embodiments 135-148 and 150-155,
wherein the antibody is capable of selectively binding to a tumor associated antigen.
[0815] 157. The composition of embodiment 156, wherein the tumor associated
antigen is comprised of an extracellular domain of a cell-surface protein or glycoprotein to
which the antibody is capable of binding.

[0816] 158. The composition of embodiment 157, wherein the cell-surface protein
or glycoprotein is that of an abnormal cell.

[0817] 159. The composition of embodiment 158, wherein the cell-surface protein
or glycoprotein of the abnormal cell is capable of internalization upon binding by an
Antibody Drug Conjugate compound of the composition.

[0818] 160. The composition of any one of embodiments 135-148 and 150-159,
wherein subscript p is about 8.

[0819] 161. A method of treating a cancer or contacting cancer cells comprising the
step of administering to a subject having the cancer or contacting the cancer cells with an
Antibody Drug Conjugate composition of any one of embodiments 135-148 and 154-160.
[0820] 162. A composition for treating a cancer in a subject, wherein the

composition is of any one of embodiments 135-148 and 154-160.
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[0821] 163. Use of a composition for preparation of a medicant for treating a
cancer in a subject, wherein the composition is of any one of embodiments 135-148 and
154-160.

[0822] 164. The method, composition or use of embodiment 161, 162 or 163,
wherein the subject is a mammal.

[0823] 165. The method, composition or use of embodiment 164, wherein the
mammal is a human or a non-human primate.

[0824] 166. The method, composition or use of any one of embodiments 161-165,
wherein the cancer or cancer cells thereof is that of a leukemia or lymphoma.

[0825] 167. The method, composition or use of embodiment of embodiment 161-
165, wherein the cancer or cancer cell thereof is a B cell malignancy.

[0826] 1A. A method for preparing a Drug Linker intermediate compound of
Formula ID:

(ID),

[0827] or a salt thereof, wherein D is an auristatin Drug Unit; each of L'and L7 is
independently selected from the group consisting of optionally substituted C;-Czg
alkylene, optionally substituted C4-Cy heteroalkylene, optionally substituted C3-Cs
carbocyclo, optionally substituted Cq-C;p arylene, optionally substituted Cs-Cjq
heteroarylene and optionally substituted C3-Cs heterocyclo; R is optionally substituted
C;-Cg alkyl, optionally substituted C4-C;g arylene or optionally substituted Cs5-C;q
heteroarylene so—OR’ provides an ester functional group that is a suitable carboxylic acid
protecting group; Z' is a first suitable amino protecting group; RCis hydrogen or a PEG
Capping Unit; and subscript n ranges from 2 to 24,

[0828] the method comprising the step of: (c) contacting a Drug Linker intermediate
compound of Formula IC with either a Grignard reagent or an alkoxy magnesium halide
in a suitable alcohol-containing solvent, wherein the Formula IC Drug Linker intermediate

compound has the structure of:
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[0829] wherein each of R is independently optionally substituted C;-Cs alkyl,
optionally substituted Cs-Cp arylene or optionally substituted Cs-Coheteroarylene 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 described; and wherein said
Grignard reagent or an alkoxy magnesium halide contacting selectively removes the
hydroxyl protecting groups to provide the Formula IC compound.

[0830] 2A. A method for preparing a Drug Linker intermediate of Formula IE:

[0831] or a salt thereof, wherein D is an auristatin Drug Unit; each of L'and L?is
independently selected from the group consisting of optionally substituted C;-Cy
alkylene, optionally substituted C4-Cy heteroalkylene, optionally substituted C;-Cs
carbocyclo, optionally substituted Ces-Cjp arylene, optionally substituted Cs-Cig
heteroarylene and optionally substituted C3-Cg heterocyclo; R is optionally substituted
C;-Cs alkyl, optionally substituted Cs-C;p arylene or optionally substituted Cs-C;g
heteroarylene so—OR’ provides an ester functional group that is a suitable carboxylic acid
protecting group; RCis hydrogen or a PEG Capping Unit; and subscript n ranges from 2 to
24,
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[0832] the method comprising step (c) of claim 1, further comprising the subsequent
step of: (d) contacting the product of step (c) with a first deprotecting agent, wherein said
first deprotecting agent contacting removes the 7' amino and carboxylic acid protecting
groups to provide the Formula IE Drug Linker intermediate compound.

[0833] 3A. The method of embodiment 1A, wherein the Formula IC and Formula
ID Drug Linker intermediate compounds have the structures of Formula IIC and Formula

IID:

[0834]
Oy NH
(0]
ZLHI/\/\H%C))
[0835] n 41(0))
(IID).
[0836]

[0837] 4A. The method of embodiment 2A, wherein the Formula IC and Formula
IE Drug Linker intermediate compounds, or salts thereof, have the structures of Formula

IIC and Formula ITE:

0. NH
HoN N
H n

[0838] 5A. A method for preparing a Drug Linker intermediate compound of
Formula IE:

I1cC) (IIE).
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[0839] or a salt thereof, wherein D is an auristatin Drug Unit; each of L'and L% is
independently selected from the group consisting of optionally substituted C;-Csg
alkylene, optionally substituted C4-Cy heteroalkylene, optionally substituted C3-Cg
carbocyclo, optionally substituted C¢-Cjp arylene, optionally substituted Cs-Cyq
heteroarylene and optionally substituted Cs-Cg heterocyclo; R is hydrogen or a PEG
Capping Unit; and subscript n ranges from 2 to 24,

[0840] the method comprising the steps of claim 2, further comprising prior to steps
(c) and (d) the steps of: (a) contacting a Drug Linker intermediate of Formula IA with a
second deprotecting agent, wherein the Formula IA Drug Linker intermediate compound

has the structure of :

0O.__OR’
Oy_ i
o,,
RS (0] (oM}
(6] Y (6]
O=< (0] O?/NH
6
R G\A\O L!
R /
0O NH
1 I _NHZz2
Z\N L3
H (TA),

[0841] or a salt thereof, wherein each of R® and R is independently optionally
substituted C;-Cjy alkyl, optionally substituted C¢-Cg arylene or optionally substituted Cs-
Cioheteroarylene so 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; each of 7' and 7% is independently a first and second
suitable amino protecting group, respectively; and the remaining variable groups as

previously defined, wherein said second deprotecting agent contacting selectively removes
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the Z* amino protecting group to provide a Drug Linker intermediate compound of

Formula IB:

dB)
[0842] or a salt thereof, wherein the variable groups are as previously defined;
[0843] (b) contacting the Formula IB compound in a suitable solvent with a

compound of Formula iv:

Rs\éﬂo)/RC
n (iv),

[0844] wherein R® is an activated ester group; and the remaining variable groups are
as previously defined, or (b’) contacting the Formula IB Drug Linker intermediate
compound in a suitable solvent with a Formula iv compound in which R® is -COOH and
the remaining variable groups are as previously defined in the presence of a first activating
agent, wherein said contacting step (b) or (b’) provides the Formula IC Drug Linker

intermediate compound of:

IC),
[0845] or a salt thereof, wherein the variable groups are as previously defined.
[0846] 6A. A method for preparing a Drug Linker compound or intermediate

thereof of Formula I:
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COzH O
HO,, L

O o™ "D

HO” " 0O
OH Os _NH
>

1

o T
O.NH O
CL R X Wl
N‘LZJLN Lo—NH o%
A H

[0847] or a salt thereof, wherein D is an auristatin Drug Unit; each of Ll, L2, and L is
independently selected from the group consisting of optionally substituted C;-Csg
alkylene, optionally substituted C4-Cy heteroalkylene, optionally substituted C3-Cg
carbocyclo, optionally substituted Cs-Cjp arylene, optionally substituted Cs-Cig
heteroarylene and optionally substituted Cs-Cg heterocyclo; RCis a PEG Capping Unit;
and subscript n ranges from 2 to 24,

[0848] the method comprising steps (a)-(d) of claim 6, followed by the step of: (e)
contacting the Formula IE Drug Linker intermediate compound in a suitable solvent with
a compound of Formula v:

(o}

2
N/L\COZH
\
S ),
[0849] or a salt thereof, wherein L? is as previously defined, in the presence of a

second activating agent; and wherein said Formula v contacting provides the Formula I
Drug Linker or Drug Linker intermediate compound or salt thereof.

[0850] 7A. The method of any one of embodiments 1A-7A wherein each of L! and
LYis independently C;-C4 alkylene and L2 is independently optionally substituted C;-Cy4
alkylene.

[0851] 8A. A method for preparing a Drug Linker compound of Formula II:
[0852]
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HO.,.

HO

(0]
§( I OINE\/\ i
NJAN Aoy
0o H H n
N

Hz (IT)
[0853] or a salt thereof, wherein D is an auristatin Drug Unit; and subscript n ranges
from 2 to 24, the method comprising steps (a)-(e) of claim 7, wherein the Formula v

compound has the structure of:

0 (v),

[0854] and wherein the Formula IA, Formula IB, Formula IC, Formula ID and
Formula IE Drug Linker intermediate compounds, optionally in salt form, have the
structures of Formula ITA, Formula IIB, Formula IIC, Formula IID, Formula IIE,
Formula ITF:

o} CO,R7 o
aieSraa
R6
[¢) Y (0]
o=< O Os_NH
R® goj
(0) NH
Zl I/\/\ /22

N N N NH
H H (I1A), H {I1B)
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0. NH
A I/\/\ T
N N O
H H
n

CO.H o

(IID)

Pk
SRR

(IIE) o (IIF),

[0855] wherein each of R® and R is independently optionally substituted C;-Cg alkyl,
optionally substituted C¢-C;9 arylene or optionally substituted Cs-C;o heteroarylene so 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; each of Z', Z* and Z is independently a first, second and third suitable
amino protecting group, respectively, in particular 7’ is an acid-labile amino protecting
group, more particularly —C(=0)O-t-Bu,

[0856] the method further comprising the step of: (f) contacting the Formula IF Drug
Linker intermediate compound of with a third deprotecting agent, wherein said third
deprotecting reagent contacting removes the Z° amino protecting group whereby the
Formula II Drug Linker compound or salt thereof is provided.

[0857] 9A. The method of any one of embodiments 1-8, wherein the auristatin
Drug Unit (D) has the structure of:

R12 40 R16 CHs |$18
§_N)\WN>$N)\K\”/Q)\“/N\R19
R O Rri% R™R5 Rir O R O D).
[0858] wherein the wavy line indicates covalent bonding of D to the remainder of the

Drug Linker or Drug Linker intermediate compound; R is selected from the group

145



WO 2017/165851 PCT/US2017/024148

consisting of H and C,-Cy alkyl, in particular methyl; R'* is selected from the group
consisting of H, C;-Cg alkyl, C3-Cg carbocycle, aryl, C;-Cg alkyl-aryl, C;-Cg alkyl-(C5-Cg
carbocycle), C;-Cg heterocycle, and C;-Cy alkyl-(C3-Cg heterocycle); R" is selected from
the group consisting of H, C;-Cg alkyl, C3-Cs carbocycle, aryl, C;-Cg alkyl-aryl, C;-Cg
alkyl-(C;-Cg carbocycle), C3-Cg heterocycle, and C;-Cg alkyl-(C3-Cg heterocycle); R%is
selected from the group consisting of H and methyl, or R" and R™ jointly form a
carbocyclic ring and have the formula -(CR*R®),- wherein R* and R” are independently
selected from the group consisting of H, C;-Cg alkyl and C;-Cg carbocycle, and n is
selected from the group consisting of 2, 3, 4, 5 and 6; R is selected from the group
consisting of H and C;-Cs alkyl; R'%is selected from the group consisting of H, C;-Cg
alkyl, C5-Cg carbocycle, aryl, C;-Cg alkyl-aryl, C;-Cg alkyl-(C5-Cg carbocycle), C3-Cg
heterocycle, and C;-Cg alkyl-(C5-Cg heterocycle); each RY s independently selected from
the group consisting of H, OH, C;-C;s alkyl, C3-Cs carbocycle, and O-(C,-Cs alkyl); R!
selected from the group consisting of H and C,;-C;z alkyl; R" is selected from the group
consisting of —C(R'"),~C(R'"),—aryl, <C(R""),—C(R'"),—(C3-C; heterocycle),
—C(R"),—C(0)-ZR*, and —C(R'),—C(R"7),—(C3-Cy carbocycle); R?is selected from the
group consisting of H, C;-Cg alkyl, optionally substituted C¢-Cyp aryl, optionally
substituted Cs-C heteroaryl and C;-Cg heterocyclyl; Z is —O-, or -NH-, or Z- is —O- and
R* is C,-C, alkyl or Z is -NH- and R* is optionally substituted phenyl or optionally
substituted Cs-Cg heteroaryl,

[0859] in particular, the auristatin Drug Unit (D) has the structure of Formula Dg.;, Dg.

2, Dp.1 or Dgjga:

Ar
(@]
H
511
R O | S

OCHs OoHy” (De.)
A i
N ﬁ’? N NH\/\Ar
R O o)
OCHS OCHs (Dg-2),
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OCcHL OCH,3 (Dg1)
[0860]
E—Nj;( R1 9B
| R13
or OCH3 OCH3 (Dee-3),

[0861]  wherein R" is isopropyl or -CH,-CH(CHs),; and R'® is -CH(CH3)-
CH(OH)Ph, -CH(CO,H)CH,Ph, -CH(CH,Ph)-2-thiazole, -CH(CH,Ph)-2-pyridyl, -
CH(CH,-p-Cl-Ph), -CH(CO,Me)-CH,Ph, -CH(CO,Me)-CH,CH,SCH3,
CH(CH,CH,SCH3)C(=0)NH-3-quinolyl, or -CH(CH,Ph)C(=O)NH-p-Cl-Ph; Aris
optionally substituted C¢-C;o aryl or optionally substituted C3-Cg heterocyclyl, in
particular, optionally substituted phenyl or optionally substituted 2-pyridyl;

[0862] more particularly, D has the structure of:

[0863] 10A. The method of embodiment SA, wherein the Formula IE Drug Linker

intermediate has the structure of Formula 8:

QOJ@? P e

j/ O
H2N "’//\/\N)%/\O)
n (8)7

[0864] or a salt thereof, wherein subscript n ranges from 2 to 24; R'is Hor Ci-Cy
alkyl; R” is H, C,-Cj alkyl or -CH»-R*; R*is C4-Cp aryl or Cs-Cg heterocyclyl; and T is
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selected from the group consisting of —CH(OR%-R’ and -C(=0)-OR*, wherein R" is H or
C;-C4 alkyl; and R’ is Ce-Cyo aryl or Cs-Cg¢ heteroaryl, wherein the Formula IC and

Formula ID Drug Linker intermediate compounds, optionally in salt form, have the

I{ N, % T
Me OMeO Kej R2 !

structures of Formula 6 and Formula 7:

(6),
jiyf ﬁ Me OMeOQrL'r
! @,

[0865] wherein each of R® and R7 is independently optionally substituted C,;-Cg alkyl,
optionally substituted Cs-Cp arylene or optionally substituted Cs-Coheteroarylene so 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, in particular, R'is H or methyl, R%is H, and T is—
CH(OR4)—R5, wherein R*is H or methyl and R’is Ce-Cyp aryl, more particularly Rlis
methyl, R” is H, and T is~CH(OH)Ph.

[0866] 11A. The method of embodiment 8A, wherein the Formula II Drug Linker

compound has the structure of Formula 10:
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CO,H 0 b o H
Ho.. A O)J\N N, A N N T
() I OMeO

OMeO R? R!
HO” "0

OH Os NH

OH2N Oj/NH o)
NS
\ 0 n
(e}

10),

[0867] or a salt thereof, wherein subscript n ranges from 2 to 24; R'isHor Ci-Cy
alkyl; R’ is H, C;-C4 alkyl or —CH2-R3; R’is Cs-Cyp aryl or C3-Cg heterocyclyl; and T is
selected from the group consisting of -CH(OR*)-R’ and -C(=0)-OR*, wherein R* is H or
C;-C4 alkyl; and R’ is C¢-Cyo aryl or C3-C¢ heteroaryl; and wherein the Drug Linker
intermediate compounds, optionally in salt form, of Formula IA, Formula IB, Formula IC,
Formula ID, Formula IE and Formula IF have the structure of Formula 4, Formula 5,

Formula 6, Formula 7, Formula 8, and Formula 9, respectively:

OO~

ot s

N
H H €)]

H
IVIe OMeO O R2 R1

3,
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[0868]
COzH 0 0
H H
0, 1" L0 N??Y@\ANKT
I 0 I OMeO  OMeORi R
HO” >0
OH Oy _NH

0 ),
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[0869] and the Formula v compound has the structure of:
H_ 3
o /[N Z
N™ "CO.H
&y
(0]
[0870] or salt thereof, wherein each of R® and R is independently optionally

substituted C;-Cs alkyl, optionally substituted C¢-C)p arylene or optionally substituted Cs-
C 1o heteroarylene so 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; and Z', Z* and Z’ are independently a first, second, and
third suitable amino protecting group, respectively, in particular, R is H or methyl, R” is H,
and T is—CH(OR4)-R5 , wherein R*isHor methyl and R’ is Cs-C)p aryl, more particularly
R' is methyl, R is H, and T is—~CH(OH)Ph.

[0871] 12A. The method of any one of embodiments 1A-11A, wherein Z'is
FMOC, or the method of any one of embodiments 6A-11A, wherein 7' is FMOC and/or
7% is optionally substituted trityl, in particular 4-methoxy-trityl (MMT).

[0872] 13A. The method of embodiment 11A, wherein the Formula 10 Drug linker

compound has the structure of:
A IS L K
,(,:L /QA /ij\ OMeO  OMeO YK@
H o
ZS
OHI\IJ Oj/ N o]
Ty NS
Kty
\ 0 n
0

[0873] the Formula 9 Drug Linker intermediate and Formula v compounds, or salts

l

thereof, have structures of:
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or the Formula 9 Drug Linker intermediate and Formula v compounds,

[0874]
optionally in salt form, have the structures of:
COzH (0] o) OH
H H
() ' OMeO  OMeO

73
| (@) NH
OHN\_ j/ 0
i N -.,,/\/\N)‘\</\O>/
H
n

H
N
<
O
and the Formula 10 Drug Linker compound, optionally in salt form has the

[0875]
[0876]
structure of:
CO,H o] o) OH
/QA I o | OMeO  OMeO
HO” " o
OH Oy _NH
OxNH
OHzN\: j’ o)
N/’\HHN /\/\Hk(ﬁo?
\ 0 n
o
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[0877] and wherein the other Drug Linker intermediate compounds of Formula 4,
Formula 5, Formula 6, Formula 7 and Formula 8 are those of claim 22, and
[0878] in particular, the Formula 9 Drug Linker Intermediate compound has the

structure of:

CO,H O o) OH
H H
I o ' OMeO  OMeO
HO” "0
\‘/ OH O _NH
OYO
A oj,NH o
HN ',,,/\/\N)J\/\O/\/O\/\o/\/o
N N j
\ 0o [O\/\O/\/O\/\O
o}
o/\/o\/\o/\/o\ or
COzH 0] 0 OH
H H
w0, 1 BREBROSISE
() ' OMeO OMeO
HO” "0

(@]
T
z o)
T\
=z
T

LN Oj/ 0
\ /;\HHN NS J\/\o/\/o\/\o/\/oj
\ o} [O\/\O/\/O\/\O
O/\/O\/\O/\/O\

[0879] and Formula 10 Drug Linker compound has the structure of:
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COH OH
H
w0, )kj:'( &OYLWN
OMeO OMeO
HO” "0
OH Oy _NH
OHzN Oj/NH o
%HN --,,/\/\N)J\/\o/\/o\/\o/\/oj
\ o) [O\/\O/\/O\/\O
0
O/\/o\/\o/\/o\ or
CO-H o 0 OH
H H
o, 1 S L
I 0 ' OMeO  OMeO
HO” "0
OH Oy _NH
OHQN\ oj/NH 0
N;\"HN ",,/\/\Hk/\o/\/o\/\o/\/oj
\ 0 [o\/\o/\/o\/\o
0
0 OO

[0880]

[0881] 14A. The method of embodiment 13A, wherein 7 is —C(=0)0-t-Bu and/or

each of R®and R’ is independently C;-C4alkyl, in particular, R®and R’ is methyl or ethyl,
more particularly both are methyl.

[0882] 15A. The method of any one of embodiments 6A-14A, wherein the Formula

iv compound has the structure of:

ey Sy

[0883] 16A. The method of any one of embodiments 1A-14A, wherein subscript n
ranges from 8§ to 16, in particular, wherein subscript n is 12.

[0884] 17A. The method of any one of embodiments 6A-16A, wherein the second
or third deprotecting agent for removal of Z* or Z’ is an aqueous-containing acid solution
having a pKa ranging from 0-3, in particular, the aqueous-containing acid solution is that
of trifluoroacetic acid or trichloroacetic acid.

[0885] 18A. The method of any one of embodiments 1A-17A, wherein the Grignard

reagent in a suitable alcohol-containing solvent has the formula of R®MgX and the alkoxy
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magnesium halide in a suitable alcohol-containing has the formula of REOMgX, wherein
R®is C;-Cy4 alkyl or phenyl; and X is I, Br, or Cl, in particular, the Grignard reagent is
MeMgl or MeMgCl, the alkoxy magnesium halide is MeOMgI or MeOMgCl and the
alcohol-containing solvent comprises a C;-Cy4 alcohol, more particularly the alcohol-
containing solvent is al:1 (v/v) mixture of methanol and THF.

[0886] 19A. The method any one of embodiments 1A-18A, wherein the first
deprotecting agent for removal of Z' is an aqueous-containing solution of LiOH.

[0887] 20A. The method of any one of embodiments 6A-19A, 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-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
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, in particular, a
solution of EDC-HCI, EEDQ or COMU, more particularly a solution of COMU.

[0888] 21A. The method of embodiment 11A, wherein the Drug Linker
intermediate compound of Formula 4 or salt thereof is prepared by the method comprising

the step of: contacting a compound of Formula 3 having the structure of:
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[0889] or a salt thereof, in a suitable solvent with a auristatin compound of Formula

iii having the structure of:

0, X f N
NN X
Me O Me OMe O OM O R2 R!

e (iii),

[0890] in the presence of a carbamate coupling agent, in particular, the carbamate
coupling agent is a solution of phosgene, trichloromethyl chloroformate (Diphosgene) and
bis(trichloromethyl) carbonate (Triphosgene), 1,1'-Carbonyldiimidazole (CDI), or 1,1'-
Carbonyl-di-(1,2,4-triazole) (CDT), more particularly a solution of 1,1'-carbonyl-di-(1,2,4-
triazole) (CDT), wherein said Formula 3 contacting provides the Formula 4 Drug Linker
intermediate compound or salt thereof.

[0891] 22A. The method of claim 21, wherein the Formula 3 compound is prepared
by a method comprising the step of: contacting a Parallel Connector Unit precursor (Lp’)
of Formula 1, or salt thereof, and a compound of Formula 2 in a suitable solvent in the
presence of a claim 32 activating agent, wherein the Formula 1 Lp’ compound has the

structure of:

HCOOH
0. NH
ziNI,,, AL
H H 1)
[0892] or a salt hereof, wherein each of Z' and Z” is independently a first and second

suitable amino protecting group, respectively; and the Formula 2 compound has the

structure of:

o) O\R7
RS_O,

O™

0O
X 6o
R6 o OYO NH,
2),

[0893] wherein said contacting provides the Formula 3 compound or salt thereof.

[0894] 23A. A compound of Formula 3 having the structure of:
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7
o 0._OR
s .o OH
RG
0" "0
o=< O O _NH
6 Y
R 6)§O |_1
R /
O«__NH
1 I _NHZ2
AN e
H 3

[0895] or a salt thereof, wherein L' and L? are independently selected from the group
consisting of optionally substituted C;-Cyg alkylene, optionally substituted C4-Csg
heteroalkylene, optionally substituted Cs-Cg carbocyclo, optionally substituted Cs-Cio
arylene, optionally substituted Cs-C;o heteroarylene and optionally substituted C;-Cg
heterocyclo, in particular L' and L? independently are C,-C, alkylene; each of R® and R is
independently optionally substituted C;-Cg alkyl, optionally substituted Cs-C1o arylene or
optionally substituted Cs-C;o heteroarylene so 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,

[0896] in particular, each R® is C;-C; alkyl or optionally substituted phenyl and/or R’
is methyl or ethyl, more particularly R® and R” are each methyl, or Formula 3 has the

structure of:

OH

NH

(¢)
»f :
Z‘N "’//\/\N’Z
H H

[0897] wherein Z' and Z* independently are a first and second suitable amino
protecting group, respectively, in particular, Z' and/or Z7 is fluorenylmethyloxy carbonyl
(FMOC) and/or 4-methoxy trityl (MMTr), more particularly, the Formula 3 compound has

the structure of:
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[0898] 24A. A Drug Linker intermediate compound having the structure of Formula
4 of:

7
o (0] OR /lo]\
>—O
J o o~ D
R
o] v (e}
o:< O Os _NH
RB
(@] L’l
R® /
(@] NH
z\ j: NHZ?
N
H @),
[0899] or a salt thereof, wherein D is an auristatin Drug Unit; L' and L are

independently selected from the group consisting of optionally substituted C;-Cyg
alkylene, optionally substituted C4-Cy heteroalkylene, optionally substituted C3-Cg
carbocyclo, optionally substituted Ces-Cjp arylene, optionally substituted Cs-Cjg
heteroarylene and optionally substituted Cs-Cg heterocyclo; each of R®and R’ is
independently optionally substituted C;-Cg alkyl, optionally substituted Cs-C ;¢ arylene or
optionally substituted Cs-C1o heteroarylene so 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; and Z' and Z*
independently are a first and second suitable amino protecting group, respectively,

[0900] in particular, 7% is MMTr and/or the Formula 4 compound, or salt thereof, has

the structure of:
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[0901] more particularly, the Formula 4 Drug Linker intermediate compound,

optionally in salt form, has the structure of:

[0902] wherein R' is H or C;-Cy alkyl; R? is H, C;-Cy alkyl, or —-CH,-R*; R*is C4-Cyo
aryl or C3-Cg heterocyclyl; and T is selected from the group consisting of —-CH(OR%-R’
and -C(=0)-OR*, wherein R* is H, C,-C; alkyl and R’ is C4-C 0 aryl or C;-Cg heteroaryl.
[0903] 25A. A Drug Linker intermediate compound, wherein the Drug Linker

intermediate compound has the structure of Formula § of:

7
o O.__OR /[Oj\
§—o
K / 0 o~ D
R
o” Yo
o:< O O« _NH
R6
O 1
L
R® /
Os _NH
z\ I .NH
N
H %),
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[0904] or a salt thereof, wherein D is an auristatin Drug Unit; L!and L are
independently selected from the group consisting of optionally substituted C;-Csg
alkylene, optionally substituted C4-Cy heteroalkylene, optionally substituted C3-Cs
carbocyclo, optionally substituted C¢-Cjp arylene, optionally substituted Cs-Cyg
heteroarylene and optionally substituted C3-Cs heterocyclo; each of R® and R is
independently optionally substituted C;-Cg alkyl, optionally substituted Cs-C ;o arylene or
optionally substituted Cs-C o heteroarylene so 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; and Z'is a first
suitable amino protecting group,

[0905] in particular, the Formula 5 Drug Linker intermediate compound, optionally in

salt form, has the structure of:

SN N NH,

[0906] more particularly, the Formula 5 Drug Linker intermediate compound,

optionally in salt form, has the structure of:
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[0907]  wherein R' is H or C,-C4 alkyl; R” is H, C,-C4 alkyl, or -CH,-R*; R is Cs-C1o
aryl or C3-Cg heterocyclyl; and T is selected from the group consisting of —CH(ORY-R’
and -C(=0)-OR", wherein R* is H, C;-C4 alkyl and R’ is C¢-Cyo aryl or C3-Cg heteroaryl.
[0908] 26. A Drug Linker intermediate compound, wherein the Drug Linker

intermediate compound has the structure of Formula 6 of:

H

Y 0
>
z

e,

[0909] or a salt thereof, wherein D is an auristatin Drug Unit; L!'and L? are
independently selected from the group consisting of optionally substituted C;-Cyg
alkylene, optionally substituted Cs-Cop heteroalkylene, optionally substituted C3-Cg
carbocyclo, optionally substituted C¢-Cjp arylene, optionally substituted Cs-Cig
heteroarylene and optionally substituted Cs-Cg heterocyclo; each of R®and R’ is
independently optionally substituted C;-Cg alkyl, optionally substituted Cs-C;oarylene or
optionally substituted Cs-C;o heteroarylene so 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; R is a PEG Capping Unit; and subscript n ranges from 1 to 24,
[0910] in particular, subscript n is 8 or 12 and/or the Formula 6 Drug Linker

intermediate compound, optionally in salt form, has the structure of:
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[0911] more particularly, the Formula 6 Drug Linker intermediate compound,

optionally in salt form, has the structure of:

A

)I\/\O/\/O\/\o/\/oj
[o\/\o/\/ o\/\o
o/\/o\/\o/\/o\

[0912]  wherein R is H or C;-C, alkyl; R is H, C;-Cy alkyl, or -CH,-R*; R*is C4-Co
aryl or C3-Cg heterocyclyl; and T is selected from the group consisting of -CH(OR*)-R’
and -C(=0)-OR*, wherein R* is H, C;-C;4 alkyl and R’ is C4-C o aryl or C3-Cg heteroaryl.
[0913] 27A. The compound of any one of embodiments 23A-26A, wherein the

auristatin Drug Unit (D) has any one of the structures of claim 9,

[0914] in particular of Formula Dg/g.3:
E—I\E/ R195
| R1 3
OCH3 OCH3 (Dy/e-3),

[0915] wherein R" is isopropyl or <CH,-CH(CHa),; and R™® is -CH(CH3)-
CH(OH)Ph, -CH(CO,H)CH,Ph, -CH(CH,Ph)-2-thiazole, -CH(CH,Ph)-2-pyridyl, -
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CH(CH,-p-Cl1-Ph), -CH(CO,;Me)-CH,Ph, -CH(CO,Me)-CH,CH,SCH3,
CH(CH,CH,SCH3)C(=0)NH-3-quinolyl, or -CH(CH,Ph)C(=O)NH-p-CI-Ph,
[0916] more particularly,

OH

[0917] 28A. The Drug Linker intermediate compound of any one of embodiments
24A-27A wherein each of R® and R’ is independently C,-Cj alkyl, particularly, each of R®
and R’ is methyl or each of R® and R’ is ethyl.

[0918] 29A. The Drug Linker intermediate compound of embodiment 24A, 25A or
26A, wherein R’ is hydrogen or methyl; R’ is hydrogen; and T is—~CH(OR")-R’; wherein
R*is hydrogen or methyl and R%is Ce-Cp aryl, in particular, Rlis methyl, R?is H,and T
is—CH(OH)-Ph, and/or Z' is FMOC.

[0919] 30A. The Drug Linker intermediate compound of embodiment 24A, wherein

the Formula 4 Drug Linker intermediate compound has the structure of:

I«m S

O O)kNj/"”'/\/\N
. H H
2 O

[0920] 31A. The Drug Linker intermediate compound of embodiment 25A, wherein
the Formula 5 Drug Linker intermediate compound, optionally in salt form, has the

structure of:
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(@]
2S¢ lae
Me O Me OMeO OIVIeO

[0921] 32A. The Drug Linker intermediate compound of embodiment 26A, wherein

the Formula 6 compound has the structure of:

A R S0

7 YO
Ac O;/NH
o OsNH o
Q. o)kNj:u/\/\Nk/\o/\/O\/\o/\/O
: H 0\/\0/\/0\/\0]
O [O/\/O\/\O/\/O\

[0922] 33A. A composition comprising a Drug Linker intermediate of Formula 7,

optionally in salt form, having the structure of:

O+ _OR’
0
HO., OJ\D
HO” "0
OH OyNH
L1

Os NH 0]
Lol
z\H Lo NH o

)
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[0923] wherein D is an auristatin Drug Unit; each of L' and L is independently
selected from the group consisting of optionally substituted C;-Cy alkylene, optionally
substituted C4-C,0 heteroalkylene, optionally substituted C3-Cg carbocyclo, optionally
substituted Cs-Cjp arylene, optionally substituted Cs-Cjoheteroarylene and optionally
substituted C3-Cg heterocyclo; R’ is optionally substituted C;-Cg alkyl, optionally
substituted Cs-Cjp arylene or optionally substituted Cs-C;o heteroarylene so-OR’ provides
an ester functional group that is a suitable carboxylic acid protecting group, in particular
R’ is methyl; Z' is a first suitable amino protecting group; R® is hydrogen or a PEG
Capping Unit; and subscript n ranges from 2 to 24,

[0924] the composition further comprising no more than about 10 wt.%, in particular
no more than about 5 wt.%, of a Drug Linker intermediate compound of Formula 7A

having the structure of:

Oy OR’
o)
A~ N
HO” "0
OH OyNH
L1
l
Ox NH o)
I Jk(ﬁ ){RC
1
2L A s o
H (7A)
[0925] or a salt thereof, wherein the variable groups are as previously defined, in

particular, Z' is FMOC and/or the Formula 7 and Formula 7A Drug linker intermediate

compounds, optionally in salt form, have the structures of:
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[0926] 34A. A composition comprising a Drug Linker intermediate of Formula 8

having the structure of:

t)

[0927] or a salt thereof, wherein D is an auristatin Drug Unit; each of L'and L% is
independently selected from the group consisting of optionally substituted C;-Cyg
alkylene, optionally substituted C4-Cy heteroalkylene, optionally substituted C3-Cg
carbocyclo, optionally substituted Ces-Cjp arylene, optionally substituted Cs-Cjg
heteroarylene and optionally substituted C3-Cs heterocyclo; R is hydrogen or a PEG
Capping Unit; and subscript n ranges from 2 to 24,

[0928] the composition further comprising no more than about 10 wt.%, in particular
no more than about 5 wt.%, more particularly, no more than between about 3 wt.% and 4

wt.%, of a Drug Linker intermediate compound of Formula 8A having the structure of:

Os OH

e oD
HO O

éH O NH
>

L1
l
o) NH (0]
I Jk</\ ),Rc
NH 0
HaN™ S " (8A)

[0929] or a salt thereof, wherein the variable groups are as previously defined,
[0930] in particular, the Formula 8 and Formula 8A Drug Linker intermediate

compounds, optionally in salt form have the structures of:
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OH NH

O.

j/NH o
CH
H2N -.,,””, /\/\N /\%\O)/ 3
H n

[0931] 35A. A composition comprising a Drug Linker intermediate or Drug Linker

compound of Formula 9 having the structure of:

(0]
HO,,. OJKD
HO
I

O O NH 0]

J o I % }Rc
No2 JJ\H Ls—NH ol
O 9
[0932] or a salt thereof, wherein D is an auristatin Drug Unit; each of L], L?and L is

independently selected from the group consisting of optionally substituted C;-Csg
alkylene, optionally substituted C4-Cy heteroalkylene, optionally substituted C3-Cg
carbocyclo, optionally substituted C¢-Cjp arylene, optionally substituted Cs-Cyq
heteroarylene and optionally substituted Cs-Cg heterocyclo; RCis hydrogen a PEG
Capping Unit; and subscript n ranges from 2 to 24,

[0933] the composition further comprising no more than about 10 wt.%, in particular
no more than 5 wt.% of a Drug Linker intermediate or Drug Linker compound of Formula

9A having the structure of:
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HO (0]

O Os NH (0]
4 Q I lk(/\ %RC
N‘|_2JJ\N L3/NH O n
o H

%9A)

[0934] or a salt thereof, wherein the variable groups are as previously defined,
[0935] in particular, the Formula 9 and Formula 9A Drug Linker intermediate or

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

[0936] wherein Z’ is a third suitable amino protecting group that is acid-labile,
particularly a carbamate of formula —C(=0)0O-R?, wherein R® is C,-C4 alkyl or optionally
substituted phenyl.

[0937] 36A. A composition comprising Drug Linker compound of Formula 10

having the structure of:
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CH,
n
10)
[0938] or a salt thereof, wherein D is an auristatin Drug Unit; and subscript n ranges
from 2 to 24,
[0939] the composition further comprising no more than about 10 wt.%, in particular

no more than about 5 wt.%, of a Drug Linker compound of Formula 10A having the

structure of:

O OH 0

70 O)kD
HO” >0
H H/NH
HN O _NH o
Q . CHj
NH "N O
N H n
\ 0
o)

On

[0940] or a salt thereof, wherein the variable groups are as previously defined,
[0941] in particular, the Formula 10 and Formula 10A Drug Linker compounds,

optionally in salt form, have the structures of:
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[0942] 37A. The composition of any one of embodiments 33A-36A, wherein the

auristatin Drug Unit (D) has any one of the structures of claim 9, in particular, of Formula

E_N //,’)LN N N‘R1QB
| o R | o

ocHL OCH;

Dgg.a:

(Dpre-3),

[0943]  wherein R" is isopropyl or -CH,-CH(CH3),; and R'® is -CH(CH3)-
CH(OH)Ph, -CH(CO,H)CH,Ph, -CH(CH,Ph)-2-thiazole, -CH(CH,Ph)-2-pyridyl, -
CH(CH,-p-Cl1-Ph), -CH(CO,Me)-CH,Ph, -CH(CO,Me)-CH,CH,SCHj,
CH(CH,CH,SCH;3)C(=0)NH-3-quinolyl, or -CH(CH,Ph)C(=0)NH-p-Cl-Ph,
[0944] more particularly,

OH

N "N
IO ' OMeO OMeO .

[0945] 38A. The composition of embodiment 33A, wherein the Formula 7 and
Formula 7A Drug Linker intermediate compounds, optionally in salt form, have the

structures of:
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Os_OCH,
0 o)
H H
Me O Me OMeO O RZR!
H OMe

HO” >0

OH O;/NH

O« _NH

1j/ CH

NN NN o 3

H H n and

Oy_OCH,

J I A2 ! Hor
slongese
Me O Me OMeO O R? R!

HO” >0 OM

OH O __NH

[0946]  wherein Z' is FMOC; R" is H or C,-C; alkyl; R” is H, C,-C4 alkyl, or —-CH,-
RS; R%is Cs-Cyp aryl or C3-Cg heterocyclyl; and T is selected from the group consisting of
—CH(OR*-R’ and -C(=0)-OR*, wherein R* is H, C;-C; alkyl and R’ is C4-Cy aryl or Cs-
Cs heteroaryl, in particular, R” is hydrogen; and T is~CH(OR*)-R”; wherein R* is hydrogen
or methyl and R’is Ce6-Cyp aryl, more particularly R’is H, and T is—CH(OH)-Ph and/or
subscript n is 8 or 12; and

[0947] more particularly, the Formula 7 and Formula 7A Drug linker intermediate

compounds, optionally in salt form, have the structures of:

O/\/o\/\o/\/o\ and
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o PR

OH O;/NH
o Oj/NH o
C‘ O)J\N "W,/\/\N)K/\O/\/O\/\O/\/Oj
H H
O [0\/\0/\/0\/\0
O/\/O\/\O/\/O\

[0948] 39A. The composition of embodiment 34A, wherein the Formula 8 and

Formula 8A Drug Linker intermediate compounds, optionally in salt form have the

Ir N, QrL’r T
Me OMeO Re R2 R!

structures of:

NH o
5 CH;
LN . NTSN O
H n
0.
¢ j;( Oj)ﬁ(
IVIe OMeO

Y O
OH O _NH

and

@)

j/NH o
. CHs
HoN '%/\/\N)%AO%

H n

[0949]  wherein R is H or C;-C, alkyl; R? is H, C,-C; alkyl, or -CH,-R?; R*is C6-Co
aryl or C3-Cg heterocyclyl; T is selected from the group consisting of -CH(OR*)-R> and -
C(=0)-OR*, wherein R*is H, C;-C; alkyl and R’ is C4-C) aryl or C3-Cg heteroaryl, in
particular, R’is hydrogen; and T is—-CH(OR")-R’; wherein R* is hydrogen or methyl and
R%is C-Cjp aryl, more particularly R%is H, and T is—CH(OH)-Ph and/or subscript n is 8
or12,
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more particularly, the Formula 8 and Formula 8A Drug Linker intermediate

[0950]
compounds, optionally in salt form, have the structures of

) O?

O NH o
j/ k/\ /\/O\/\o/\/oj

(0]

HO,,,

HO
NH

O
o\/\o/\/o\/\o
and

H,N
[O/\/O\/\O/\/O\

) 07

;

Oj/NH o

H,N @/\/\M o O ]
O O

[O/\/O\/\O/\/O\

40A. The composition of embodiment 35A, wherein the Formula 9 and

[0951] .
Formula 9A Drug Linker intermediate or Drug Linker compounds, optionally in salt form.

have the structures of:

07N N X
y ! 2 61
Me O Me OMeO O R*R
0 OMe
NH
%3
HN O. NH o
CHs

jﬁr NHA gy NN N)%\Oa/
H n
and
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O
Z \(;( % T
Me OMeO
HO H O
OH O _NH
3
HN O NH
] CH,
N NE “'o//\/\N
H n
\ o

[0952] wherein Z’ is ~C(=0)O-t-Bu; R is H or C;-C4 alkyl; R” is H, C;-Cy alkyl, or —
CH2-R3; R’is Ce-Cyp aryl or C3-Cg heterocyclyl; and T is selected from the group
consisting of -CH(OR*-R> and -C(=0)-OR*, wherein R* is H, C;-C; alkyl and R’ is Cs-
Cjp aryl or C3-Cg¢ heteroaryl, in particular, R%is hydrogen; and T is—CH(OR4)—R5; wherein
R* is hydrogen or methyl and R’ is C4-Cyo aryl, more particularly R is H, and T is—
CH(OH)-Ph, and/or subscript n is 8 or 12,

[0953] more particularly, the Formula 9 and Formula 9A Drug Linker intermediate or

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

[O/\/O\/\o/\/o\ and
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[0954] 41A. The composition of embodiment 36A, wherein the Formula 10 and

Formula 10A Drug Linker compounds, optionally in salt form, have the structures of:

[0955]  wherein R'is H or C;-C, alkyl; R” is H, C,-C; alkyl, or -CH,-R*; R?is C6-Co
aryl or C5-Cg heterocyclyl; and T is selected from the group consisting of -CH(OR*)-R?
and -C(=0)-OR*, wherein R* is H, C;-C, alkyl and R’ is C4-C o aryl or Cs-C heteroaryl,
in particular, R” is hydrogen; and T is—CH(OR*)-R’; wherein R* is hydrogen or methyl and

175



WO 2017/165851 PCT/US2017/024148

R’ is Cs-Cyp aryl, more particularly R?is H, and T is—CH(OH)-Ph and/or subscript n is 8

or 12,
[0956] more particularly, the Formula 10 and Formula 10A Drug Linker compounds,

optionally in salt form, have the structures of:

/Q/\ /iLMe OMeO% \('\@
S
OH O;/NH

JiN
&j\’('\l H "N )K/\O/\/O\/\O/\/Oj

OH

[O\/\O/\/O\/\O
O/\/O\/\O/\/o\ and
0.
J B %
Me O Me OMeO
HO Y O
OH Og_NH
OHZN Oj/NH o
NJYN ""%/\/\N)J\/\O/\/O\/\O/\/Oj
H H
\ (¢] [O\/\o/\/o\/\o
0
O/\/o\/\o/\/o\

[0957] 42A. A Drug Linker intermediate or Drug Linker compound, wherein the

Drug Linker intermediate or Drug Linker compound, optionally in salt form, has the

structure of:

Os_OH
0
Z0
Jj\D
HO” " YO
OH Os_N K
Y BH NH
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[0958] wherein D is an auristatin Drug Unit; LY L?and L3, independently are selected
from the group consisting of optionally substituted C,;-C alkylene, optionally substituted
C4-Cyp heteroalkylene, optionally substituted C;-Cg carbocyclo, optionally substituted Ce-
Cjparylene, optionally substituted Cs-C; heteroarylene and optionally substituted C3-Cg
heterocyclo, in particular L', L* and L’ are independently C,-Cy alkyl and L” is
independently optionally substituted C;-C, alkyl; Z' is a first suitable amino protecting
group; R’ is optionally substituted C;-Cg alkyl, optionally substituted Cs-C;o arylene or
optionally substituted Cs-C;o heteroarylene; R” is hydrogen or a PEG Capping Unit; and
subscript n ranges from 2 to 24, 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:

Oy _OH o Oy OH o
Z~ 0 o)kD Z 0 o)l\D
HO” > YO HO” >0
OH O _NH OH Oy _NH
¥ j
NH NH
HN ° 0 H,N © o
0 CH; O CHs
NH ™" N O NH "N O
N H n N H n
\ 0 \ O
0 0

177



WO 2017/165851 PCT/US2017/024148

[0959] and salts thereof, wherein
[0960] 7’ is a third suitable amino protecting group that is acid-labile p, particularly a

carbamate having the structure of —C(=0)O-R®, wherein R® is C,-Cy alkyl or optionally

substituted phenyl; and Ry is a C;-C, alkyl, particularly methyl or ethyl.
[0961] 43A. The compound of embodiment 42A, wherein the compound has the

structure selected from the group consisting of:

O

HoN
. . CHs
NN N ""w/\/\N o%

H n
\ o
)

OH O _NH
N O« _NH o
Q 5 CH,
N NH "N
H n
\ o)
O 9
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HO” "N OMe
OH O _NH

T W o
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N N”
Me O Me OMeO Re R2 R'

NH
1 CH3
VA N ,,,,”/\/\N)k</\oa/
H H n

[0962] and salts thereof, wherein R’ is methyl; Z' is FMOC Z’ is -C(=0)O-t-Bu; R!
is H or C;-C4 alkyl; R? is H, C;-C4 alkyl, or —-CH,-R’; R* is C¢-C ¢ aryl or C3-Cg
heterocyclyl; and T is selected from the group consisting of -CH(OR*)-R® and -C(=0)-

Ou

OR4, wherein R* is H, C;-C4 alkyl and R is Ces-Cyp aryl or C3-Cg heteroaryl, in particular
subscript n is 8 or 12 and/or R is methyl, R*is H, and T is~CH(OH)-Ph,
[0963] more particularly, the Drug Linker intermediate or Drug Linker compound,

optionally in salt form, has the structure selected from the group consisting of:

SEPRa b T IRane
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[0964]
[0965] 44A. A composition comprising Antibody Drug Conjugates represented by

Formula 11 and Formula 11A having the structures of:

P (11)and

P (11A)
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[0966] or pharmaceutically acceptable salts thereof, wherein Ab is an antibody; S is a
sulfur atom from the antibody; D is an auristatin Drug Unit; Ll, L?and L3, independently
are selected from the group consisting of optionally substituted C;-C,o alkylene, optionally
substituted C4-C,g heteroalkylene, optionally substituted C3-Cg carbocyclo, optionally
substituted Cs-Cip arylene, optionally substituted Cs-Cjoheteroarylene and optionally
substituted C3-Cs heterocyclo; RCis 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.%, in particular no more than 5 wt.%, of Formula 11A
Antibody Drug Conjugate.

[0967] 45A. A composition comprising Antibody Drug Conjugates represented by
Formula 12 and Formula 12A, optionally in pharmaceutically acceptable salt form, having

the structures of:

(12) and

l
o
Ab—-sL I K(A
»fN‘Lle\N LN o]
d H

P (124)
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[0968] wherein Ab is an antibody; S is a sulfur atom from the antibody; the Ab-S-
moeity is attached to the carbon atom a or B to the carboxylic acid functional group; D is
an auristatin Drug Unit; L' L*and L°, independently are selected from the group
consisting of optionally substituted C;-Cyg alkylene, optionally substituted C4-Cyg
heteroalkylene, optionally substituted Cs-Cg carbocyclo, optionally substituted Cs-C1g
arylene, optionally substituted Cs-C;o heteroarylene and optionally substituted C;-Cg
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 12A Antibody Drug Conjugate,

[0969] in particular, the Formula 12 and Formula 12A Antibody drug Conjugates,

optionally in pharmaceutically acceptable salt form, have the structures of:

P and
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[0970] 46A. The composition or compound of embodiment 44A or 45A, wherein the

auristatin Drug Unit has the has any one of the structures of claim 9, in particular, D has

H
N N\R19B
O

ocHP OCHj

the structure of Formula Dggs:

! 0
N HJ\N
o R |

(DrE-3),

[0971] wherein R" is isopropyl or -CH,-CH(CHj3),; and R'*® is -CH(CHa)-
CH(OH)Ph, -CH(CO,H)CH,Ph, -CH(CH,Ph)-2-thiazole, -CH(CH,Ph)-2-pyridyl, -
CH(CH,-p-Cl-Ph), -CH(CO,Me)-CH,Ph, -CH(CO,Me)-CH,CH,SCH,
CH(CH,CH,SCH3)C(=0O)NH-3-quinolyl, or -CH(CH,Ph)C(=O)NH-p-CI-Ph,
[0972] more particularly, D has the structure of:

OH

N "N
0 | OMeO  OMeO _

[0973] 47A. The composition of embodiment 45A, wherein Formula 12 and Formula
12A Antibody Drug Conjugates, optionally in pharmaceutically acceptable salt form, have

the structures of:

OH
JO\ H | N H T
0 (o N NG
| |
Me O Me OMeO O RZR!
Y OMe
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[0974] in particular, the Formula 12 and Formula 12A Antibody Drug Conjugates

optionally in pharmaceutically acceptable salt form, have the structures of:

1 n
ey LT
Me O Me OMeO
HO (0]

z (@]
IV
P
ju )
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O« _OH 0
HO” " Y0 Me O Me OMeO OMe®
OH O _NH
HoN Oj/NH o
HO,C HNJYN y /\/\N)J\/\O/\/O\/\O/\/oj
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Ab{—sS [ 0
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P
[0975] more particularly, having the indicated carbon atom (*) is predominately in the

S configuration, and or in which subscript p is about 8.

[0976] 48A. The composition of any one of embodiments 44A-47A, wherein the
antibody is capable of selectively binding to a tumor associated antigen.

[0977] 49A. The composition of embodiment 48A, wherein the tumor associated
antigen is comprised of an extracellular domain of a cell-surface protein or glycoprotein to
which the antibody is capable of binding, particular 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.

[0978] 50A. A method of treating a subject having a haematological malignancy,
comprising administering an effective amount of a composition of any one of
embodiments 44A-49A, particularly a leukemia or lymphoma, more particularly a B-cell

malignancy.
EXAMPLES

[0979] 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. Analytical HPLC was performed on a

0 ™

Varian ProStar 21 solvent delivery system configured with a Varian ProStar 330™
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PDA detector. Samples were eluted over a C12 Phenomenex Synergi™ 2.0 x 150 mm, 4
um, 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 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). 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 DetectorTM; 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
mL/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 yum, 80 A reverse phase column (Column 1) or a
C12 Phenomenex Synergi 250 x 50 mm, 10 pm, 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.

[0980] Method 1: Preparation of PEGylated Auristatin Drug Linker
Compounds: Non-Convergent synthesis of MDPr-PEG1,-GlucC-MMAE with global
deprotection of the Glucuronide Unit.

[0981] Synthesis of PEGylated glucuronide-auristatin drug-linker compounds, as
well as intermediates thereof, having 15-20 wt.% or more impurities from p-elimination
within the Glucuronide Unit are exemplified by the following reaction schemes, which has
MMAE as the model auristatin Drug Unit.

[0982] Scheme 1.
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[0984]

Scheme 3.
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[0985] Method 2: Preparation of PEGylated Auristatin Drug Linker
Compounds: Convergent synthesis of MDPr-PEG,-GlucC-MMAE with two step
deprotection of the Glucuronide Unit.

[0986] Synthesis of PEGylated glucuronide-auristatin drug-linker compounds, as
well as intermediates thereof, that substantially reduces 3-elimination impurities are
exemplified, in accordance with the present invention, by the following reaction schemes,
which has MMAE as the model auristatin Drug Unit (Compound 10A, a representative
compound of Formula 10, Formula I, and/or Formula IIF).

[0987] Scheme 1.

COOH
Oj’/OH COOH
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[0988] Scheme 2.
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Scheme 4.
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[0991] Example 1: Preparation of Compound 1A (Scheme 1)

[0992] Fluorenylmethyloxycarbonyl (FMOC) and Monomethoxytrityl (MMTr)
protected L-lysine (15 g), N-hydroxysuccinimide (3.23 g, 1.2eq)(Sigma-Aldrich,
Cat#130672) and 1-hydroxybenzotriazole hydrate (HOBt) (~0.19g, 0.05eq) )(Sigma-
Aldrich, Cat#711489) were added to DCM (75 mL) at room temperature (rt). The reaction
mixture was then cooled in an ice bath to ~5 °C followed by addition of N,N-
Diisopropylethylamine (DIPEA) (0.30 mL, 0.075 eq.) )(Sigma-Aldrich, Cat#387649) and
N-(3-Dimethylaminopropyl)-N'-ethylcarbodiimide hydrochloride (5.83 g, 1.3 eq.)
)(Sigma-Aldrich, Cat#03450) then stirring of the resulting reaction mixture at room
temperature overnight. The reaction mixture was then washed with water (45 mL x 2),
dried over anhydrous sodium sulfate and evaporated in vacuo. Dioxane (45 mL), B-alanine
(2.29 g, 1.1 eq.) (Sigma-Aldrich, Cat#146064), N,N-Diisopropylethylamine (DIPEA) (4.5
mL, 1.1 eq.) )(Sigma-Aldrich, Cat#387649) and deionized water (22.5 mL) were then
added to the resulting residue. After stirring at rt overnight, DCM (225 mL) was added
and then washed with HCl/water (0.4%, 225 mL) and then water (225 mL). The organic
solution was dried over anhydrous sodium sulfate and concentrated to provide crude
Compound 1A. Analytical LC-MS: tg = 1.93 min, m/z (ES+) found 712.5.

[0993] Example 2: Preparation of Compound 3A (Scheme 2)
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[0994] The synthesis of glucuronide-based prodrugs including synthesis of
Compound 2A is disclosed in, for example, Anticancer Drug Design (1998), 13(8), 955-
68, the method for which is specifically incorporated by reference herein.

[0995] The crude Compound 1A (1.05 eq.) was dissolved in DCM (75 mL) to which
was then added 2-ethoxy-1-ethoxycarbonyl-1,2-dihydroquinoline (EEDQ) )(Sigma-
Aldrich, Cat#149837) (2.84 g, 1.30eq) at rt. After stirring 10 min, Compound 2A (10.15 g,
1.0eq) was added and to the reaction mixture, which was stirred at rt overnight. After the
reaction was complete, the reaction mixture was loaded on to 150 g of silica gel in a filter
funnel. EtOAc/heptane=1/1 was used to elute the less polar impurities and pure EtOAc
was used to collect the desired product. A white solid was obtained after concentration
and solvent exchange to heptane. The solid was collected by vacuum filtration and dried in
vacuo for 1 day at room temperature to obtain 21.68 g Compound 3A (84.6% overall
yield from lysine). Analytical LC-MS: tg = 1.95 min, m/z (ES+) found 1149.3.

[0996] Example 3: Preparation of Compound 4A (Scheme 3).

[0997] To Compound 3A (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 x3) (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 3.646 g (1.3 eq.) were dissolved in 2-MeTHF (29 mL). 1-
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 OC for 60 hours.
The reaction was washed with water (29 mLx4) to remove excess MMAE and HOBt.
MMAE can also be removed by slurrying with polymer-bound isatoic anhydride, (Aldrich
product#514373 ) in 2-MeTHF solution at rt overnight. MMAE reacts with polymer-
bound isatoic anhydride, which is then filtered off.

[0998] Reaction mixture was dried over anhydrous sodium sulfate and 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 4A. Analytical LC-MS: tr = 2.22 min, m/z (ES+) found 1894.1.

[0999] Example 4: Preparation of Compound SA (Scheme 4).
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NHBoc

&/ECOZH

[1000] 0
[1001] Boc-protected maleimide (above) was prepared as described in PCT

Publication No. W02015057699, the method of which is specifically incorporated by
reference herein.

[1002] Compound 4A (4.40 g) was dissolved in DCM 44 mL; and trichloroacetic acid
(TCA)(8.8 g) (Sigma-Aldrich, Cat# T6399) was dissolved in 440 mL DCM. The TCA
solution is cooled in ice bath to ~5 °C and then the Compound 4A 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 OC. 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 a
white solid. The white solid was collected by vacuum filtration to obtain crude Compound
5A. Analytical LC-MS: tg = 1.94 min, m/z (ES+) found 1621.0.

[1003] Example 5: Preparation of Compound 6A (Scheme 4).

[1004] The crude Compound 5A was then dissolved in DCM (17.6 mL) and
subsequently PEG;,-OSu (1.756 g, 1.1 eq.) (Quanta BioDesign, cat# 10262) and then
N,N-Diisopropylethylamine (DIPEA) (0.24 mL, 0.60 eq.) (Sigma-Aldrich, Cat#387649)
was added. The reaction mixture was stirred at room temperature for 4h, then was loaded
on to silica gel (88 g) and eluted with 1) 5% MeOH/EtOAc to remove excess amount of
PEG-OSu, MMTr related by-product and N-hydroxysuccimide, followed by elution with
2) 5% MeOH/DCM to obtain Compound 6A (3.335 g, 66% yield). Analytical UPLC-MS:
tr = 1.53 min, m/z (ES+) found 2191.3.

[1005] Example 6: Preparation of Compound 8A (Scheme 4).

[1006] Compound 6A (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 Et;O)( 2.08 mL, 5 eq.)(Sigma-
Aldrich, cat#254363) was added dropwise with control of the internal temperature to
below 5 °C. Afterwards, the reaction mixture was stirred at room temperature overnight

to effect the transesterification reaction for selective removal of the acetate protecting
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groups by (MeO)Mgl formed in situ, resulting in intermediate Compound 7A, which is
then further deprotected with LiOH (aq.) as follows without requiring its purification.
[1007] The reaction mixture was again cooled in ice bath and lithium hydroxide (358
mg, 12 eq.)(Sigma-Aldrich, cat#545856) 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 8A (~1.8 g, 78% yield), as
assessed by analytical HPLC, was obtained by reverse phase chromatography of the
filtrate. Analytical LC-MS: (g = 1.53 min, m/z (ES+) found 1828.8. .

[1008] Example 7: Preparation of Compound 9A (Scheme 4).

[1009] A 4 mL vial was charged with Boc-protected maleimide (46.6 mg, 0.16
mmol), 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-lutidine (38.2 pL, 0.33 mmol) )(Sigma-
Aldrich, cat#336106) was added slowly and the reaction was stirred for 30 min. In a
separate vial, Compound 7A (100.0 mg, 0.06 mmol) was dissolved in DMF (1.0 mL) and
cooled to 0 °C. The solution of Boc-protected maleimide was added to the solution of
Compound 7A and stirred for 30 min.

[1010] 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 8A
(28.0 mg, 24% yield). Analytical UPLC-MS: tg = 1.32 min, m/z (ES+) found 2096.44.
[1011] Example 8: Preparation of Compound 10A (Scheme 4).

[1012] A 4 mL vial was charged with Compound 9A (28 mg, 0.013 mmol) and a
solution of 20% trifluoroacetic acid (TFA)(Sigma-Aldrich, cat#T6508) in DCM (1.5
mL). The reaction was stirred for 30 min, then the solvent was removed in vacuo. The
crude was taken up in DMSO (1.0 mL) and 0.1% TFA in water (3 mL). The material was
left to stand for 3h then the product was purified by HPLC. The product fractions were
collected and lyophilized to afford Compound 9A (24 mg, 90% yield). Analytical UPLC-
MS: tg = 1.17 min, m/z (ES+) found 1996.42.

[1013] Example 9: Comparison of various conditions for deprotection of
compound 6A
[1014] As shown in Table 1, conventional methods of removing acyl protecting

groups from a carbohydrate moiety, as in a acetate-protected Glucuronide Unit, using
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aqueous base (Method 1) for global deprotection of an auristatin Drug Linker intermediate
resulted in a deprotected product containing 15- 20% wt.% or more of an impurity, which
exemplified by the structure of dehydro-7A (see Scheme 5 below):

[1015] The impurity dehydro-7A originates as the result of a competing [-
elimination process within the Glucuronide Unit, which significantly decreases the yield
of the desired product Compound 7A. That problem was unexpectedly solved by
contacting compound 6A, which is the precursor to Compound 7A, in 1:1 (v/v) mixture of
methanol and THF with a solution of MeMgl (Method 2). The reagent MeOMgl formed
in situ surprisingly removes the acetate protecting groups by transesterification without
disturbing the other base sensitive protecting group FMOC. The methyl ester protecting
group is also unchanged since any transesterification by the methanol solvent regenerates
that ester group. As in the Method 1, the FMOC and methyl ester groups of Method 2 are
removed with aqueous LiOH The amount of the impurity dehydro-7A from that two-step
process, which can be conveniently conducted in a single pot, decreased significantly to
less than about 4%.

[1016] Scheme 5. Glucuronide Deprotection Methods

2 D3 AR ey

LiOH (aq.) Method 1

6A

—_— >
1) MeOMgl
)J\ j’/ MeOH/THF ~ Method 2
/\/\NJ\/\ /\/O\/\O/\/O] 2) LiOH (aq.)
. O/\/O\/\O/\/O\/\O

O O~ On
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+
(0] NH
T2
H2N ‘-,,,/\/\HJ\/\O/\/O\/\O/\/OJ
O/\/o\/\o/\/o\/\o
K/O\/\O/\/O\
O OH
j\ y 0 y  OH
20 0 l}l N,,, l}l N N
Me O Me OMe O CH3;00
HO H (0]
OH Oy _NH
dehydro-7A
O, NH
T2
H,N "'///\/\HJ\/\O/\/O\/\O/\/O]
O/\/O\/\O/\/O\/\O
K/O\/\O/\/O\

[1017] Table 1. Deprotection of compound 6A using conventional base method (5 mg

in 300 pL solvent, stir at room temperature for 2 hours).

Base Solvent Product/Impurity
LiOH THF/MeOH/Water=1/1/1 3.5/1
CsOH THE/MeOH/Water=1/1/1 3.5/1
Li,CO;3 THF/MeOH/Water=1/1/1 3.2/1
K>CO; THF/MeOH/Water=1/1/1 2.7/1
Cs,CO; THE/MeOH/Water=1/1/1 2.6/1
LiOH THF/water=1/1 4.9/1
KOH THF/water=1/1 1.8/1
CsOH THF/water=1/1 4.3/1
KHCO; THF/water=1/1 No reaction
CsHCO; THF/water=1/1 No reaction

[1018] Table 2. Deprotection of compound 6A using a Grignard reagent or an alkoxy

magnesium halide in an alcohol-containing solvent (total reaction time 2.5 hours).
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Base Solvent Product/Impurity (after treatment with
aqueous LiOH)

LiOMe THF/MeOH=1/1 3.2/1

NaOMe THF/MeOH=1/1 1.6/1

Mg(OMe)2 | THF/MeOH=1/1 2.9/1

MeMgl THF/MeOH=1/1 21/1

MeMgCl THF/MeOH=1/1 21/1

MeMgl THF/EtOH=1/1 7.9/1 (transesterification with ethanol )
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WHAT IS CLAIMED IS:

1. A method for preparing a Drug Linker intermediate compound of Formula ID:

or a salt thereof,

wherein D is an auristatin Drug Unit,

each of L' and L is independently selected from the group consisting of optionally
substituted C;-C,g alkylene, optionally substituted C4-C,o heteroalkylene, optionally
substituted C3-Cg carbocyclo, optionally substituted Cs-Cjp arylene, optionally substituted
Cs-Cjpheteroarylene and optionally substituted C3-Cg heterocyclo;

R’ is optionally substituted C;-Cs alkyl, optionally substituted Ce-C;¢ arylene or
optionally substituted Cs-C;o heteroarylene s0—OR’ provides an ester functional group that
is a suitable carboxylic acid protecting group;

7' is a first suitable amino protecting group;

RCis a PEG Capping Unit; and

subscript n ranges from 2 to 24,

the method comprising the step of:

(c) contacting a Drug Linker intermediate compound of Formula IC with either a
Grignard reagent or an alkoxy magnesium halide in a suitable alcohol-containing solvent,

wherein the Formula IC Drug Linker intermediate compound has the structure of:
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wherein each of R® is independently optionally substituted C,-Cg alkyl, optionally
substituted Cs-Cjp arylene or optionally substituted Cs-Cjo heteroarylene so that RGC(=O)-
provides for an ester functional group that is a suitable hydroxyl protecting group; and the
the remaining variable groups are as previously described; and

wherein said Grignard reagent or an alkoxy magnesium halide contacting selectively

removes the hydroxyl protecting groups to provide the Formula IC compound.

2. A method for preparing a Drug Linker intermediate of Formula IE:

or a salt thereof,

wherein D is an auristatin Drug Unit,

each of L' and L? is independently selected from the group consisting of optionally
substituted C;-Cyg alkylene, optionally substituted C4-Cyp heteroalkylene, optionally
substituted C3-Cs carbocyclo, optionally substituted Cs-C;p arylene, optionally substituted
Cs-Cjpheteroarylene and optionally substituted C;-Cg heterocyclo;

R’ is optionally substituted C;-Cs alkyl, optionally substituted Cs-Cj¢ arylene or
optionally substituted Cs-C;o heteroarylene s0—OR’ provides an ester functional group that

is a suitable carboxylic acid protecting group;
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R is a PEG Capping Unit; and

subscript n ranges from 2 to 24,

the method comprising step (c) of claim 1, further comprising the subsequent step of:

(d) contacting the product of step (c) with a first deprotecting agent, wherein said first
deprotecting agent contacting removes the Z' amino and carboxylic acid protecting groups

to provide the Formula IE Drug Linker intermediate compound.

3. The method of claim 1, wherein the Formula IC and Formula ID Drug Linker

intermediate compounds have the structures of Formula IIC and Formula IID:

R o]
6
Ryolu,,, 0 /U\D
0" "o
RG’J\O o) 8 NH
R6
O« _NH Os_NH
0 I/\/\ 0
1 1
Z\NI/\/\H%O> Z\H N)k{/\o)
R (&) n (IID).

4. The method of claim 2, wherein the Formula IC and Formula IE Drug Linker

intermediate compounds, or salts thereof, have the structures of Formula IIC and Formula

IIE:
oe o O«_OH o
R 0
RSO, J HOw. o )LD
O o0 HO 0
RBJ\O(E) O« _NH H Oy NH
. Y
O« _NH
I/\/\ 2
N H)k</‘o>
(IIC) " (IE).

O NH
2 I/\/\ 2
N N*<Ao> Hz
H H A
5. A method for preparing a Drug Linker intermediate compound of Formula IE:

Om
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or a salt thereof,

wherein D is an auristatin Drug Unit,

each of L' and L? is independently selected from the group consisting of optionally
substituted C;-C, alkylene, optionally substituted C4-Cyo heteroalkylene, optionally
substituted C;-Cs carbocyclo, optionally substituted Cg¢-Cip arylene, optionally substituted
Cs-Cjpheteroarylene and optionally substituted C3-Cg heterocyclo;

R€ is a PEG Capping Unit; and

subscript n ranges from 2 to 24,

the method comprising the steps of claim 2, further comprising prior to steps (c) and
(d) the steps of:

(a) contacting a Drug Linker intermediate of Formula IA with a second deprotecting

agent, wherein the Formula IA Drug Linker intermediate compound has the structure of :

O._OR’
O§— o
» o, N op
0" "0
o:( O O _NH
6 Y
R G\A\O L1
R /
O« _NH
1 I _NHZ2
AN
H (TA),

or a salt thereof, wherein

each of R® and R is independently optionally substituted C;-Cg alkyl, optionally
substituted Cs-Cjp arylene or optionally substituted Cs-C;o heteroarylene so that R6C(=O)—
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;
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each of Z' and Z* is independently a first and second suitable amino protecting group,
respectively; and

the remaining variable groups as previously defined,

wherein said second deprotecting agent contacting selectively removes the Z? amino

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

{B)
or a salt thereof, wherein the variable groups are as previously defined;

(b) contacting the Formula IB compound in a suitable solvent with a compound of

R8\</\ >/RC
O
n (iv),

wherein R® is an activated ester group; and the remaining variable groups are as

Formula iv:

previously defined, or

(b’) contacting the Formula IB Drug Linker intermediate compound in a suitable
solvent with a Formula iv compound in which R® is -COOH and the remaining variable
groups are as previously defined in the presence of a first activating agent, wherein said
contacting step (b) or (b’) provides the Formula IC Drug Linker intermediate compound

of:

Os _NH
0
ZLNj\/\B—N )k<ﬂo>RC
H H
" I0),

or a salt thereof, wherein the variable groups are as previously defined.
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6. A method for preparing a Drug Linker compound or intermediate thereof of Formula
I:

COzH O
HO,
NG O)J\D
HO” " YO
OH OyNH
L1
l
O 0O _NH 0
LR X W~
bl L of

o]

or a salt thereof,

wherein D is an auristatin Drug Unit,

each of L', L% and L* is independently selected from the group consisting of
optionally substituted C;-Cy alkylene, optionally substituted C4-Cyg heteroalkylene,
optionally substituted C;-Cg carbocyclo, optionally substituted Cs-C arylene, optionally
substituted Cs-C;( heteroarylene and optionally substituted C;-Cg heterocyclo;

RCis a PEG Capping Unit; and

subscript n ranges from 2 to 24,

the method comprising steps (a)-(d) of claim 6, followed by the step of:

(e) contacting the Formula IE Drug Linker intermediate compound in a suitable

solvent with a compound of Formula v:
(@]

N” " CO,H
\
0 ),
or a salt thereof, wherein L* is as previously defined, in the presence of a second
activating agent; and
wherein said Formula v contacting provides the Formula I Drug Linker or Drug

Linker intermediate compound or salt thereof.

7. The method of any one of claims 1-7 wherein each of L' and L is independently C-

C, alkylene and L* is independently optionally substituted C;-C; alkylene.

8. A method for preparing a Drug Linker compound of Formula II:
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COZH O
LN OJ\D
HO Y O
OH O _NH
(0]
N N N)%\O%
o H H n
HoN (ID)

or a salt thereof,

wherein D is an auristatin Drug Unit; and
subscript n ranges from 2 to 24,

the method comprising steps (a)-(e) of claim 7,

wherein the Formula v compound has the structure of:

H
N—-2Z°

&J:COZH

o V),

PCT/US2017/024148

and wherein the Formula IA, Formula IB, Formula IC, Formula ID and Formula IE

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

Formula ITA, Formula IIB, Formula IIC, Formula IID, Formula IIE, Formula IIF:
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D ON w7 0
HO,, o )kD
HO” Y~ YO
OH Og_NH

0. NH
A I/\/\ T
N N O
H H
n

(IIC) (IID)
CO,H 0
HO. o OJ\D
HO” "0
OH O _NH
£ j
[e) NH
HN (0]
\ n
(IIE) o ° (ITF),

wherein

each of R® and R is independently optionally substituted C;-Cs alkyl, optionally
substituted C¢-C,p arylene or optionally substituted Cs-C, heteroarylene so that RGC(=O)-
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!, 7% and Z° is independently a first, second and third suitable amino
protecting group, respectively

in particular 7 is an acid-labile amino protecting group, more particularly —C(=0)O-
t-Bu,

the method further comprising the step of:

(f) contacting the Formula IF Drug Linker intermediate compound of with a third
deprotecting agent, wherein said third deprotecting reagent contacting removes the 7
amino protecting group whereby the Formula IT Drug Linker compound or salt thereof is

provided.

9. The method of any one of claims 1-8, wherein the auristatin Drug Unit (D) has the

structure of:
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R12 H e} R']B CH3 $18
1

R 13 p14p15 1
O R®BR"R™ Ry; O R O (D),

wherein the wavy line indicates covalent bonding of D to the remainder of the Drug
Linker or Drug Linker intermediate compound;

R'! is selected from the group consisting of H and C;-Cg alkyl, in particular methy],

R!%is selected from the group consisting of H, C;-Cg alkyl, C3-Cs carbocycle, aryl,
C,;-Cg alkyl-aryl, C;-Cjs alkyl-(Cs-Cg carbocycle), Cs-Cs heterocycle, and C;-Cs alkyl-(Cs-
Cs heterocycle);

R" is selected from the group consisting of H, C;-Cj alkyl, C3-Cg carbocycle, aryl,
C;-Cy alkyl-aryl, C;-Cg alkyl-(C5-Cg carbocycle), C3-Cg heterocycle, and C;-Cg alkyl-(Cs-
Cs heterocycle);

R is selected from the group consisting of H and methy],
or R and R" jointly form a carbocyclic ring and have the formula -(CR*R"),- wherein R*
and R® are independently selected from the group consisting of H, C;-Cs alkyl and C3-Cg
carbocycle, and n is selected from the group consisting of 2, 3, 4, 5 and 6;

R" is selected from the group consisting of H and C,-Cg alkyl;

R is selected from the group consisting of H, C;-Cjg alkyl, C3-Cs carbocycle, aryl,
C;-Cg alkyl-aryl, C;-Cjs alkyl-(Cs-Cg carbocycle), Cs-Cs heterocycle, and C;-Cs alkyl-(Cs-
Cs heterocycle);

each R is independently selected from the group consisting of H, OH, C;-Cs alkyl,
C;5-Cg carbocycle, and O-(C;-Cs alkyl);

R'%is selected from the group consisting of H and C,-Cg alkyl;

R"Y is selected from the group consisting of —C(R"),-C(R'),—aryl,
—C(R"),—C(R""),~(C5-Cy heterocycle), -C(R'7),—C(0)-ZR*, and —-C(R'"),—C(R""),~(Cs-
Cs carbocycle);

R s selected from the group consisting of H, C;-Cg alkyl, optionally substituted Cg-
Cjp aryl, optionally substituted Cs-C)g heteroaryl and Cs-Cs heterocyclyl;

Z is —=O-, or -NH-, or

Z- is —O- and R*® is C,-C, alkyl or Z is -NH- and R* is optionally substituted phenyl
or optionally substituted Cs-Cg heteroaryl,

in particular, the auristatin Drug Unit (D) has the structure of Formula Dg.1, Dg-, Dga

or Dgg.3:
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HOW _Ar
& N i NHI
~N ’,
N N N
R O | S o

OCH; OCHj3 (Dg.y),
H (e}
;\N N;il\l\ll N NH\/\Ar
R O 0
O
OCHs OCHs (Dg.2),
H 0O (0]
S35Qan s n e
]
R O | o R17
(@]
OCH3 OCH3 (Dg.1),
HoQ H
§—N N"'%N N N‘R1QB
| 13|
O R® 0
O
or OCH3 OCH3 (DpE-3),

wherein R" is isopropyl or -CH,-CH(CH3),; and

R'®is —~CH(CH3)-CH(OH)Ph, -CH(CO,H)CH-Ph, -CH(CH,Ph)-2-thiazole, -
CH(CH,Ph)-2-pyridyl, -CH(CH,-p-Cl-Ph), -CH(CO,Me)-CH,Ph, -CH(CO,Me)-
CH,CH,SCHj3;, CH(CH,CH,SCH3)C(=0)NH-3-quinolyl, or -CH(CH,Ph)C(=O)NH-p-ClI-
Ph;

Ar is optionally substituted Cs-C;¢ aryl or optionally substituted Cs-Cg heterocyclyl, in
particular, optionally substituted phenyl or optionally substituted 2-pyridyl;

more particularly, D has the structure of:

10. The method of claim 5, wherein the Formula IE Drug Linker intermediate has the

structure of Formula 8:
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OMeO R? R!

i) 0~ "N N X
I o I OMeO

NH
T i
HoN "’//\/\H%\O)
n

or a salt thereof, wherein

8,

subscript n ranges from 2 to 24;

R'is Hor C;-Cy alkyl;

R?is H, C,-C; alkyl or -CH»-R?;

R’is Ce-Cyp aryl or C3-Cg heterocyclyl; and

T is selected from the group consisting of —CH(OR4)—R5 and —C(=O)—OR4, wherein R*
is H or C;-C4 alkyl; and R’ is C6-Cyp aryl or C;5-Cg heteroaryl,

wherein the Formula IC and Formula ID Drug Linker intermediate compounds,

optionally in salt form, have the structures of Formula 6 and Formula 7:

“%ﬁﬁg;%Rzr

(6),

Q)
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wherein

each of R® and R is independently optionally substituted C;-Cg alkyl, optionally
substituted Cs-Cjp arylene or optionally substituted Cs-C;o heteroarylene so that R6C(=O)—
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;

7' is a first suitable amino protecting group; and the remaining variable groups are as
previously defined,

in particular, RlisHor methyl, R?is H,and T is—CH(OR4)-R5, wherein R*is H or
methyl and R’is Cs-Co aryl, more particularly R'is methyl, R’is H, and T is—<CH(OH)Ph.

11. The method of claim 8, wherein the Formula II Drug Linker compound has the
structure of Formula 10:
CO.H o] (o}
H H
HO.. o oJ\Dﬂ/(N" D?\WMNKT
e | OMeO  OMeO RZR!
HO Y O

6H O NH

OHZN oj/ NH 0
0 NS
Nj\”HN Ny
\ [e) n
(¢}

or a salt thereof, wherein

10),

subscript n ranges from 2 to 24,

R'is H or C,-Cy alkyl;

R’ is H, C;-C; alkyl or -CH,-R?;

R}is Ce-Cyp aryl or C;3-Cg heterocyclyl; and

T is selected from the group consisting of —CH(OR"%-R’ and -C(=0)-OR*, wherein R*
is H or C;-C4 alkyl; and R’is Ce¢-Cyp aryl or C3-Cg heteroaryl; and

wherein the Drug Linker intermediate compounds, optionally in salt form, of Formula
TA, Formula IB, Formula IC, Formula ID, Formula IE and Formula IF have the structure

of Formula 4, Formula 5, Formula 6, Formula 7, Formula 8, and Formula 9, respectively:
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WO 2017/165851
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HN " /\/\H)k</\o>
! (8),
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CO,H o) H
HO.. o OJ\N ‘ X
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Os_NH
OHN j’ o)
HN ""/\/\N 0
N H
\ 0 n
o) 9,

R2

and the Formula v compound has the structure of:
H
N-2z°

&LCOZH
(0]

or salt thereof, wherein

each of R® and R is independently optionally substituted C;-Cg alkyl, optionally
substituted Cs-Cjp arylene or optionally substituted Cs-C;oheteroarylene so that R6C(:O)-
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; and

each of Z!, Z* and Z’ is independently a suitable amino protecting group,
in particular, R'is Hor methyl, R?is H,and T is—CH(OR4)-R5, wherein R*is H or

methyl and R’is Ce-Cyp aryl, more particularly R'is methyl, R%is H, and T is—<CH(OH)Ph

12. The method of any one of claims 1-11, wherein Z'is FMOC, or the method of any

one of claims 6-11, wherein Z' is FMOC and/or Z is optionally substituted trityl, in

particular 4-methoxy-trityl (MMT)
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13. The method of claim 11, wherein the Formula 10 Drug linker compound has the

structure of:

0 0" N N
,(':k/@ﬁ | oﬁ' OMeO OMeO\‘/k©
HO” "0

OH Oy _NH

73
HN Ox-NH o)
O .
N HN .,,/\/\H o
\ o n
O

the Formula 9 Drug Linker intermediate and Formula v compounds, or salts thereof,

>

have structures of:

CO,H 0o o} OH
H H
Ho., A\ OJJ\N\,Q(N,, &MN
I o ' OmMeO  OMeO
HO” Y YO
OH Oy NH
HoN Oj/NH o
O .
N)\"HN /\/\”)%Ao?
\ 0 n
o k
H
N-Z°
L
N7 CO,H
\
(8] , or
the Formula 10 Drug Linker compound has the structure of:
COH o o} OH
H H
Ho,, A\ g OJ\Nj:'(N" NI;\(Q)\(N
I o ' OMeO  OMeO
HO” " YO
OH Og_NH
onN\ Oj/NH o
N/?\HHN '-,,/\/\”)k%\oj
\ o n
o]
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or a salt thereof, wherein the Formula 9 Drug Linker intermediate and Formula v

compounds, optionally in salt form, have the structures of:

CO.H OH
H
o, )LIW U\A/\N%N
0
OMeO OMeO
HO” Y O
OH Oy _NH
Z3
i OsNH
HN
o : )%Aj
A HNT
N
Qﬁé
o k
H
N-2Z°
o
N~ “CO.H
\
e}

and wherein the other Drug Linker intermediate compounds of Formula 4, Formula 5,
Formula 6, Formula 7 and Formula 8 are those of claim 22,

in particular, the Formula 10 Drug Linker compound has the structure of:

OMeO OMeO
HO” ™
OH O;/NH
Os_NH

HoN j/ 0
o}
%HN -',,/\/\N)K/\o/\/o\/\o/\/o
\ ; )
\ o}
0

[O\/\o/\/o\/\o
0O O or
CO,H OH
H
Hoﬁ )J\I( ﬁI;Y%N\‘/KQ
OMeO OMeO
OH Oy _NH
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14. The method of claim 13, wherein Z’ is —-C(=0)O-t-Bu and/or each of R® and R’ is
independently C;-Csalkyl, in particular, R®and R’ is methyl or ethyl, more particularly

both are methyl.

15. The method of any one of claims 6-14, wherein the Formula iv compound has the

et %

16. The method of any one of claims 1-14, wherein subscript n ranges from 8 to 16,

structure of:

in particular, wherein subscript n is 12.

17. The method of any one of claims 6-16, wherein the second or third deprotecting agent
for removal of Z* or Z’ is an aqueous-containing acid solution having a pKa ranging from
0-3,

in particular, the aqueous-containing acid solution is that of trifluoroacetic acid or

trichloroacetic acid.

18. The method of any one of claims 1-17, wherein the Grignard reagent in a suitable
alcohol-containing solvent has the formula of R¥®MgX and the alkoxy magnesium halide in
a suitable alcohol-containing has the formula of R®OMgX, wherein R is C;-C; alkyl or
phenyl; and X is I, Br, or Cl,

in particular, the Grignard reagent is MeMgl or MeMgCl, the alkoxy magnesium
halide is MeOMgl or MeOMgCl and the alcohol-containing solvent comprises a C;-Cy
alcohol, more particularly the alcohol-containing solvent is al:1 (v/v) mixture of methanol

and THF.

19. The method any one of claims 1-18, wherein the first deprotecting agent for removal

of Z' is an aqueous-containing solution of LiOH.
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20. The method of any one of claims 6-19, 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-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
hydrochloride, 1,1’-Carbonyldiimidazole, 2-Chloro-1,3-dimethylimidazolidinium
tetrafluoroborate, (Benzotriazol-1-yloxy)tripyrrolidinophosphonium hexafluorophosphate,
0-(7-Azabenzotriazol-1-y1)-N,N,N’,N’-tetramethyluronium hexafluorophosphate, 2-
Chloro-1-methylpyridinium iodide, or Propylphosphonic anhydride,

in particular, a solution of EDC-HCI, EEDQ or COMU, more particularly a solution
of COMU.

21. The method of claim 11, wherein the Drug Linker intermediate compound of Formula
4 or salt thereof is prepared by the method comprising the step of:

contacting a compound of Formula 3 having the structure of:

OH
NH
Os__NH
AN j/ z2
N ,,/\/\N/
H H 3),

or a salt thereof, in a suitable solvent with a auristatin compound of Formula iii

having the structure of:

HNTS N x
Me O Me OMe O OMe© R?2 R!

e (i),

in the presence of a carbamate coupling agent,
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in particular, the carbamate coupling agent is a solution of phosgene, trichloromethyl
chloroformate (Diphosgene) and bis(trichloromethyl) carbonate (Triphosgene), 1,1'-
Carbonyldiimidazole (CDI), or 1,1'-Carbonyl-di-(1,2,4-triazole) (CDT), more particularly
a solution of 1,1'-carbonyl-di-(1,2,4-triazole) (CDT),

wherein said Formula 3 contacting provides the Formula 4 Drug Linker intermediate

compound or salt thereof.

22. The method of claim 21, wherein the Formula 3 compound is prepared by a method
comprising the step of:

contacting a Parallel Connector Unit precursor (Lp’) of Formula 1, or salt thereof, and
a compound of Formula 2 in a suitable solvent in the presence of a claim 32 activating
agent,

wherein the Formula 1 Lp’ compound has the structure of:

COOH
Oj/NH
Z{N o /\/\N Z?
H H 1)

or a salt hereof, wherein each of Z"' and Z” is independently a suitable amino
protecting group; and

the Formula 2 compound has the structure of:

OH

),

wherein said contacting provides the Formula 3 compound or salt thereof.

23. A compound of Formula 3 having the structure of:
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7
o 0.__OR
s .o OH
RG
oY " Yo
o=< O O _NH
6 Y
R 6)§O |_1
R /
O _NH
1 I .NHZz?
AN e
H 3

or a salt thereof, wherein

L' and L are independently selected from the group consisting of optionally
substituted C;-Cyg alkylene, optionally substituted C4-Cop heteroalkylene, optionally
substituted C3-Cg carbocyclo, optionally substituted Cs-Cjp arylene, optionally substituted
Cs-Cjpheteroarylene and optionally substituted C;-Cg heterocyclo, in particular L'and L}
independently are C;-C,4alkylene;

each of R® and R is independently optionally substituted C;-Cg alkyl, optionally
substituted Cs-C;p arylene or optionally substituted Cs-C;o heteroarylene so 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,

in particular, each R® is C,-C, alkyl or optionally substituted phenyl and/or R” is
methyl or ethyl, more particularly R® and R” are each methyl, or

Formula 3 has the structure of:

RS
T oH
%6

. NH

RB&O
Os_NH

Z! j/ 2
‘N ’//\/\N’Z

H H

s

wherein Z' and Z” independently are a first and second suitable amino protecting

group,
in particular, Z" and/or Z* is fluorenylmethyloxy carbonyl (FMOC) and/or 4-methoxy

trityl (MMTr), more particularly, the Formula 3 compound has the structure of:
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7
o O+ _OR j\
>—o
J o o~ D
R
o¥ " Yo
o} O Os_NH
RB
(@] L’l
R® /
Os__NH
z\ j: NHZz?
N LB
H @,

or a salt thereof, wherein

D is an auristatin Drug Unit;

L' and L’ are independently selected from the group consisting of optionally
substituted C;-Cyp alkylene, optionally substituted C4-Cop heteroalkylene, optionally
substituted C3-Cg carbocyclo, optionally substituted Cs-Cjp arylene, optionally substituted
Cs-Cjpheteroarylene and optionally substituted C;-Cg heterocyclo;

each of R® and R is independently optionally substituted C;-Cs alkyl, optionally
substituted Cs-Cjp arylene or optionally substituted Cs-C;o heteroarylene so that R6C(=O)-
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;
and

7' and 7° independently are a first and second suitable amino protecting group,

in particular, 7% is MMTr and/or the Formula 4 compound, or salt thereof, has the

structure of:
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bl

more particularly, the Formula 4 Drug Linker intermediate compound, optionally in

salt form, has the structure of:

wherein

R'is H or C;-Cy alkyl;

R?is H, C,-C, alkyl, or -CH,-R?;

R’is Ce-Cyp aryl or C3-Cg heterocyclyl; and

T is selected from the group consisting of —CH(OR*-R’ and -C(=0)-OR*, wherein R*
is H, C;-C4 alkyl and R’ is Ce-Cyo aryl or C3-Cg heteroaryl.

25. A Drug Linker intermediate compound, wherein the Drug Linker intermediate

compound has the structure of Formula 5 of:
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7
o O~_OR )O]\
s O 0 o~ D
RG
o¥ Y Yo
o:< O Os _NH
RB
(@] L1
R® /
O~__NH
z\ I NH
N2
H (%),

or a salt thereof, wherein

D is an auristatin Drug Unit;

L' and L’ are independently selected from the group consisting of optionally
substituted C;-Cyp alkylene, optionally substituted C4-Cy heteroalkylene, optionally
substituted C3-Cg carbocyclo, optionally substituted Cs-C o arylene, optionally substituted
Cs-Cjpheteroarylene and optionally substituted C;-Cg heterocyclo;

each of R® and R is independently optionally substituted C;-Cg alkyl, optionally
substituted C¢-C,p arylene or optionally substituted Cs-C, heteroarylene so that RGC(=O)-
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;
and

7' is a first suitable amino protecting group,

in particular, the Formula 5 Drug Linker intermediate compound, optionally in salt

form, has the structure of:

more particularly, the Formula § Drug Linker intermediate compound, optionally in

salt form, has the structure of:
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NH

wherein

R'is Hor C;-Cy alkyl;

R*is H, C;-C, alkyl, or -CH,-R?;

R’is Ce-Cyp aryl or C3-Cg heterocyclyl; and

T is selected from the group consisting of —CH(OR4)—R5 and —C(=O)—OR4, wherein R*
is H, C;-C4 alkyl and R’ is Cs-Cyp aryl or C3-Cg heteroaryl.

26. A Drug Linker intermediate compound, wherein the Drug Linker intermediate

compound has the structure of Formula 6 of:

or a salt thereof, wherein

D is an auristatin Drug Unit;

L' and L’ are independently selected from the group consisting of optionally
substituted C;-Cyg alkylene, optionally substituted C4-Cyp heteroalkylene, optionally
substituted Cs-Cg carbocyclo, optionally substituted Cs-Cjparylene, optionally substituted
Cs-Cjpheteroarylene and optionally substituted C;-Cg heterocyclo;

each of R® and R’ is independently optionally substituted C,-Cy alkyl, optionally
substituted Cs-Cjp arylene or optionally substituted Cs-C;o heteroarylene so that RGC(=O)-
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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;
7' is a first suitable amino protecting group;
RCis a PEG Capping Unit; and
subscript n ranges from 1 to 24,
in particular, subscript nis 8 or 12 and/or the Formula 6 Drug Linker intermediate

compound, optionally in salt form, has the structure of:

Oy -NH
1 2L Nom
Z N """”’/\/\NH o) 3
H
n

more particularly, the Formula 6 Drug Linker intermediate compound, optionally in

salt form, has the structure of:

wherein

R'is H or C;-Cy alkyl;

R’ is H, C,-C; alkyl, or —CH,-R*;

R’is Ce-Cyp aryl or C3-Cg heterocyclyl; and

T is selected from the group consisting of —CH(OR*-R’ and -C(=0)-OR*, wherein R*
is H, C;-C4 alkyl and R’ is Cs-Cyp aryl or C;5-Cg¢ heteroaryl.
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27. The compound of any one of claims 23-26, wherein the auristatin Drug Unit (D) has

H
N N\R19B
O

ocHP OCHj

any one of the structures of claim 9,

in particular of Formula Dg/g.3:

! 0
N HJ\N
o R |

(Dr/e-3),

wherein

R" is isopropyl or —CH,-CH(CH3),; and

R'®is -CH(CH3)-CH(OH)Ph, -CH(CO,H)CH,Ph, -CH(CH,Ph)-2-thiazole, -
CH(CH,Ph)-2-pyridyl, -CH(CH,-p-Cl-Ph), -CH(CO,Me)-CH,Ph, -CH(CO,Me)-
CH,CH,SCH3, CH(CH,CH,SCH3)C(=0)NH-3-quinolyl, or -CH(CH,Ph)C(=0)NH-p-Cl-
Ph,

more particularly,

OH

N "N
0 | OmMeO  OMeO .

28. The Drug Linker intermediate compound of any one of claims 24-27 wherein each of
R®and R’ is independently C,;-C4 alkyl, particularly, each of R®and R’ is methyl or each
of R® and R’ is ethyl.

29. The Drug Linker intermediate compound of claim 24, 25 or 26, wherein R'is
hydrogen or methyl; R is hydrogen; and T is—-CH(OR")-R’; wherein R is hydrogen or
methyl and R’ is Cs-Cyp aryl, in particular, R'is methyl, R?is H, and T is—CH(OH)-Ph,
and/or Z' is FMOC.

30. The Drug Linker intermediate compound of claim 24, wherein the Formula 4 Drug

Linker intermediate compound has the structure of:
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Im%m o A

31. The Drug Linker intermediate compound of claim 25, wherein the Formula 5 Drug

Linker intermediate compound has the structure of:

e SRR Re

or a salt thereof.

32. The Drug Linker intermediate compound of claim 26, wherein the Formula 6

compound has the structure of:
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33. A composition comprising a Drug Linker intermediate of Formula 7 having the
structure of:

Os OR’
o)
HO,
0. Ao N,

HO o)

6H Os _NH
?/

1

Os NH 0O
by
z\H L3/NH o]

7

or a salt thereof,

wherein D is an auristatin Drug Unit,

each of L' and L’ is independently selected from the group consisting of optionally
substituted C;-Cyg alkylene, optionally substituted C4-Cy heteroalkylene, optionally
substituted C;-Cg carbocyclo, optionally substituted Cq-C,p arylene, optionally substituted
Cs-Cjpheteroarylene and optionally substituted C;-Cg heterocyclo;

R’ is optionally substituted C;-Cs alkyl, optionally substituted Cs-Cj¢ arylene or
optionally substituted Cs-C o heteroarylene so—OR’ provides an ester functional group that
is a suitable carboxylic acid protecting group, in particular R” is methyl;

7' is a first suitable amino protecting group;

R is a PEG Capping Unit; and

subscript n ranges from 2 to 24,

the composition further comprising no more than about 10 wt.%, in particular no
more than about 5 wt.%, of a Drug Linker intermediate compound of Formula 7A having

the structure of:
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«EEKORY
OH O
1

(o] NH (0]
, I % %RC
z\H L NH o]

(7A)

or a salt thereof,

wherein the variable groups are as previously defined,

in particular, Z'is FMOC and/or the Formula 7 and Formula 7A Drug linker

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

O D Z 0 OLD
HO” > Y0
OH O NH
O NH

CH 1 CHj
e, e
H H

34. A composition comprising a Drug Linker intermediate of Formula 8 having the

structure of:

HO,,,
HO /Q/\
OH o

1

L
N
I ﬂ\k %Rc
HoN L3/

@®)

or a salt thereof,

wherein D is an auristatin Drug Unit,
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each of L' and L’ is independently selected from the group consisting of optionally
substituted C;-Cyg alkylene, optionally substituted C4-Cop heteroalkylene, optionally
substituted Cs-Cg carbocyclo, optionally substituted Cs-C ;g arylene, optionally substituted
Cs-Cjpheteroarylene and optionally substituted C;-Cg heterocyclo;

R is a PEG Capping Unit; and

subscript n ranges from 2 to 24,
the composition further comprising no more than about 10 wt.%, in particular no

more than about 5 wt.%, more particularly, no more than between about 3 wt.% and 4
wt.%, of a Drug Linker intermediate compound of Formula 8§A having the structure of:

Os OH

0
e OJ\D
HO” " YO
OH O _NH
>
L1

|
o) NH (@]
I U\P\ )’RC
NH O
HzN ]_3/ n (SA)
or a salt thereof,

wherein the variable groups are as previously defined,
in particular, the Formula 8 and Formula 8A Drug Linker intermediate compounds,

optionally in salt form have the structures of:

Oy__OH j\
Z 0 0~ "D
HO” >~ YO
H NH

Qu

N

NH o O. H o
o, CH3 CH3
//,,//\/\N O H,N h,,,//\/\N O
H " and H "o

@)

H,N

35. A composition comprising a Drug Linker intermediate or Drug Linker compound of

Formula 9 having the structure of:
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®)

or a salt thereof,

wherein D is an auristatin Drug Unit,

each of L!, L and L’ is independently selected from the group consisting of
optionally substituted C;-Cy alkylene, optionally substituted C4-Cog heteroalkylene,
optionally substituted C;-Cs carbocyclo, optionally substituted Cs-C o arylene, optionally
substituted Cs-C;g heteroarylene and optionally substituted C3-Cg heterocyclo;

R is a PEG Capping Unit; and

subscript n ranges from 2 to 24,

the composition further comprising no more than about 10 wt.%, in particular no
more than 5 wt.% of a Drug Linker intermediate or Drug Linker compound of Formula 9A

having the structure of:

HO” " YO
OH O+ _NH
>

]_1

O o) ILH o)
4 0 I ﬂ\k\ )/RC
q‘ﬁ JJ\N LS/NH o]
0 " 9A)
or a salt thereof,
wherein the variable groups are as previously defined,

in particular, the Formula 9 and Formula 9A Drug Linker intermediate or Drug Linker

compounds, optionally in salt form, have the structures of:

229



WO 2017/165851 PCT/US2017/024148

wherein
7’ is a third amino protecting group that is acid-labile, particularly a carbamate of

formula —C(=0)O-R®, wherein R® is C;-Cj alkyl or optionally substituted phenyl,

36. A composition comprising Drug Linker compound of Formula 10 having the structure

of:

H,N O NH o
3 jj/ CH
N N /\/\N)%\ O?/
H H n
\ o)
o

or a salt thereof, wherein

10)

D is an auristatin Drug Unit; and

subscript n ranges from 2 to 24,

the composition further comprising no more than about 10 wt.%, in particular no
more than about 5 wt.%, of a Drug Linker compound of Formula 10A having the structure

of:
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Oy _OH o
Z 0 OJ\D
HO” Y~ YO
OH

NH

NH
HoN ° 0
0 , CHj3
NH "N O
N H n
\ 0
o]

or a salt thereof,
wherein the variable groups are as previously defined,
in particular, the Formula 10 and Formula 10A Drug Linker compounds, optionally in

salt form, have the structures of:

37. The composition of any one of claims 33-36, wherein the auristatin Drug Unit (D) has
any one of the structures of claim 9,

in particular, of Formula Dg/g.3:

. N "")J\N N N-g198
o mrw | O

0]
OCHs OCHs (Dge-3),

wherein

RYis isopropyl or -CH,-CH(CH3),; and

R'®is —CH(CH3)-CH(OH)Ph, -CH(CO,H)CH,Ph, -CH(CH,Ph)-2-thiazole, -
CH(CH,Ph)-2-pyridyl, -CH(CH,-p-Cl-Ph), -CH(CO,Me)-CH,Ph, -CH(CO,Me)-
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CH,CH,SCH3, CH(CH,CH,SCH3)C(=0)NH-3-quinolyl, or -CH(CH,Ph)C(=0)NH-p-Cl-
Ph,

more particularly,

38. The composition of claim 33, wherein the Formula 7 and Formula 7A Drug Linker

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

O_OCH;

/QA Me OﬁMe ovvleo(l‘/'ﬁo(R2 R1

and

wherein

Z' is FMOC;

R'is H or C,-Cy alkyl;

R?is H, C;-C; alkyl, or -CH,-R

R’is Cs-Cyp aryl or C3-Cg heterocyclyl; and

T is selected from the group consisting of —CH(OR“)-R5 and -C(=O)-OR4, wherein R*
is H, C;-C4 alkyl and R’ is C6-Cyp aryl or C3-Cg heteroaryl,
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in particular, R” is hydrogen; and T is—CH(OR")-R’; wherein R* is hydrogen or
methyl and R’is Ce-Cyp aryl, more particularly R%is H, and T is—<CH(OH)-Ph and/or
subscript n is 8 or 12; and

more particularly, the Formula 7 and Formula 7A Drug linker intermediate

compounds, optionally in salt form, have the structures of:

Y 18
o Me O Me OMeO OMeO

and

NH

O,
o j/ o}
O‘ O)J\N ""ﬂa,/\/\”)k/\o/\/o\/\o/\/oj

H
O [0\/\0/\/0\/\0
OO

39. The composition of claim 34, wherein the Formula 8 and Formula 8A Drug Linker

intermediate compounds, optionally in salt form have the structures of:
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.
\‘R1
CH3
H,N /\/\N
Oy _OH
H
20 o N N
Me O Me OMeO Re R2 R'
HO” " YO
OH Oy _NH

O NH o
CHs
HoN™ " "N 0
H n
wherein

R'is H or C,-Cy alkyl;

R?is H, C;-C; alkyl, or —CH,-R

Rlis Cs-Cyp aryl or C;3-Cg heterocyclyl;

T is selected from the group consisting of —CH(OR“)-R5 and -C(=O)-OR4, wherein R*
is H, C;-C4 alkyl and R’ is Cs-Cyp aryl or C;3-Cg heteroaryl,

in particular, R?is hydrogen; and T is—-CH(OR")-R’; wherein R is hydrogen or
methyl and R’ is Cs-Cyp aryl, more particularly R%is H, and T is—CH(OH)-Ph and/or
subscriptn is 8 or 12,

more particularly, the Formula 8 and Formula 8A Drug Linker intermediate

compounds, optionally in salt form, have the structures of:
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NH

z o
IV

O
T
H N7 "> J\/\O/\/O\/\O/\/Oj

N
H
EZ\/\O/\/O\/\O
O. O.
NN TN and
Oy OH
Me OMeO
HO' Y O
OH O;/NH
OtrNH o
H,N %/A\//\N/l\//\o/\\/o\/”\o/\\/éj
H
[0\/\0/\/0\/\0
e S W NN

40. The composition of claim 35, wherein the Formula 9 and Formula 9A Drug Linker

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

NH
%3
o O« _NH
Q CH,
N NH ™" N
\ 0
o and
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O,

H

HO

Qe

NH

& - B e

wherein

7} is -C(=0)O-t-Bu;

R'is H or C,-Cy alkyl;

R’ is H, C;-C; alkyl, or —CH,-R’

R’is Ce-Cyp aryl or C3-Cg heterocyclyl; and

T is selected from the group consisting of —CH(OR™-R’ and -C(=0)-OR*, wherein R*
is H, C;-C4 alkyl and R’ is Cs-Cyp aryl or C3-Cg heteroaryl,

in particular, R?is hydrogen; and T is—-CH(OR")-R’; wherein R* is hydrogen or
methyl and R’is Cs-Cyp aryl, more particularly R?is H, and T is—CH(OH)-Ph, and/or
subscriptn is 8 or 12,

more particularly, the Formula 9 and Formula 9A Drug Linker intermediate or Drug

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

and
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@)

OH
USRS LSS O
HO” N0 Me O Me OMeO OMe®
f O NH
g J

Qs
X

HN Oy NH
o) j/ Q
N ]ﬁrN K )K/\O/\/O\/\o/\/oj
H H
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° (

o/\/o\/\o/\/o\

41. The composition of claim 36, wherein the Formula 10 and Formula 10A Drug Linker

compounds, optionally in salt form, have the structures of:

T
¢R1
O;/NH
HoN O« __NH o
q CHs
N NE """ N 0
H n
\ o)
O and
Os _OH
Lo o i, %
Me OMeO
HO” >0
OH O;/NH
Os__NH o
CH,
NH “wr” " N o)
H n
wherein

R'is Hor C;-C4 alkyl;
R?is H, C,;-C; alkyl, or -CH,-R?;
R’is Ce-Cyp aryl or C;3-Cg heterocyclyl; and
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T is selected from the group consisting of —CH(OR"%-R’ and -C(=0)-OR*, wherein R*
is H, C;-C4 alkyl and R’ is Cs-Cyp aryl or C3-Cg heteroaryl,

in particular, R’ is hydrogen; and T is—-CH(OR")-R’; wherein R is hydrogen or
methyl and R’is Ce-Cyp aryl, more particularly R%is H, and T is—<CH(OH)-Ph and/or
subscriptn is 8 or 12,

more particularly, the Formula 10 and Formula 10A Drug Linker compounds,

optionally in salt form, have the structures of:

OH
Soasese 0
. Me O Me OMeO OMeO

)J\/\O/\/O\/\o/\/oj
[0\/\0/\/0\/\0
O/\/O\/\o/\/o\ and
Oy OH
1 H O W OH
HO ' o Me O Me OMeO OMeO
OH O _NH
OHZN Oj/NH o
NJYN "%,,/\/\N)k/\o/\/o\/\o/\/o
\ (0] 4 : O~ O™ j
o [ O O
O/\/O\/\o/\/o\

42. A Drug Linker intermediate or Drug Linker compound, wherein the Drug Linker

intermediate or Drug Linker compound, optionally in salt form, has the structure of:
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Os__OH
i Os_OH
Sy oyt i
o) 0" ™D
HO” "0
OH Oy __NH HO” Y ™0
> OH 0. _NH
L1 y
f L1
0 Oo NH 0 . ,
R O~ _NH 0
/ N JJ\ I /NHJ‘%\O% RC
wON TR n NH o%
H —
0 , HoN L3 " or
O O-g7 o
o OJkD
HO 0

(@) NH 0]
y I lk</\ ){RC
z\H LS/NH o7

wherein

D is an auristatin Drug Unit;

L', L? and L*, independently are selected from the group consisting of optionally
substituted C;-Cyg alkylene, optionally substituted C4-Cop heteroalkylene, optionally
substituted C;-Cg carbocyclo, optionally substituted Cq-C,p arylene, optionally substituted
Cs-Cjpheteroarylene and optionally substituted C3-Cg heterocyclo, in particular Ll, L2 and
L are independently C-Cy4 alkyl and L” is independently optionally substituted C;-Cy4
alkyl;

7! is a first suitable amino protecting group;

R’is optionally substituted C;-Cs alkyl, optionally substituted Cs-C;¢ arylene or
optionally substituted Cs-C;¢ heteroarylene;

R is a PEG Capping Unit; and

subscript n ranges from 2 to 24,

in particular, subscript nis 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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OsNH

Os NH 0 0
. )k</\ >/CH3 71 j )‘\<ﬂ >/CH3
K (0) SN NSTSN O

H no H H no

H,N

and salts thereof, wherein
7 is an acid-labile amino protecting group, particularly a carbamate having the

structure of —C(=0)0O-R®, wherein R® is C;-C; alkyl or optionally substituted phenyl; and

R7is a C;-C4alkyl, particularly methyl or ethyl.

43. The compound of claim 42, wherein the compound has the structure selected from

the group consisting of:

Oy _OH
20 07 N “" N N
Me O Me OMeO O R? R!
OMe

HO"™ >~ 7O

OH o;/
HoN O« _NH o
Q j/ CH,
NJYNH KN O)f
H n
\ 0
0

NH
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HO” " YO
OH Oy _NH
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HN Oy _NH
o i CH,
N NH "l:,,//\/\N O f
H
\ o)
o k]
Oy _OH
/ O O N ', '}l 3
Me O Me OMeO O R?Z R!
HO' Y (0] OMe
OH Oy _NH
O« __NH o
CH,
HoN7 ™S o
H n
o)
7 j;( N, % T
Me OMeO Re R2 R!
HO” > YO
OH Oy _NH

o)

NH o
CH
ZLNI”’/\/\N)%\O% 3
H H n

and salts thereof, wherein

R’is methyl;

Z' is FMOC

7’ is -C(=0)0O-t-Bu;

R'is H or C,-Cy alkyl;

R’ is H, C;-C; alkyl, or —CH,-R’

R’is Ce-Cyp aryl or C3-Cg heterocyclyl; and

T is selected from the group consisting of —CH(OR*-R’ and -C(=0)-OR*, wherein R*
is H, C;-C4 alkyl and R’ is Ce-Cyp aryl or C3-Cg heteroaryl,
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in particular subscript n is 8 or 12 and/or R'is methyl, R’ is H, and T is—CH(OH)-Ph,

more particularly, the Drug Linker intermediate or Drug Linker compound has the

structure selected from the group consisting of:

Oy _OH
SUOARLOE T
HO ' o Me O Me OMeO OMeO

H Tj/NH

OH N Oj/N H o
H H j
\ 0
O

Om

[O\/\O/\/o\/\o
O/\/O\/\o/\/o\
O __OH
j\ H O y OH
1 1
Me O Me OMeO O
HO H O OMe
OH O NH
OHZN\E Oj/NH o
\ H H o o j
O/\/O\/\o/\/o\
Oy OH
)Ol\ H O 4 OH
N0 0" N N/iLN N N\r'\©
| [}
HO . o Me O Me OMeO OMeo
OH Os _NH
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H H
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O _OH
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HO o Me OMeO
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Oj/NH o
H N /\/\NJ\/\O/\/O\/\O/\/O]
H

and salts thereof.

44. A composition comprising Antibody Drug Conjugates represented by Formula 11 and

Formula 11A having the structures of:
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Ab
P (11)and
O _OH
O
o) OJ\D
HO” "0
OH Oy _NH
1
Ab § O @) IIIIH O
1, e
N\Lzﬂ\N LS/NH © n
6 H
P 11A)

or pharmaceutically acceptable salts thereof, wherein
Ab is an antibody;
S is a sulfur atom from the antibody;
D is an auristatin Drug Unit;
L' L*and L?, independently are selected from the group consisting of optionally
substituted C;-Cyp alkylene, optionally substituted C4-Cy heteroalkylene, optionally
substituted C;-Cs carbocyclo, optionally substituted Cs-Cip arylene, optionally substituted
Cs-Cjpheteroarylene and optionally substituted C;-Cg heterocyclo;

R€ is a PEG Capping Unit;

subscript n ranges from 2 to 24; and
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subscript p ranges from about 1 to about 16,

wherein the composition contains no more than 10 wt.%, in particular no more than 5

wt.%, of Formula 11A Antibody Drug Conjugate.

45. A composition comprising Antibody Drug Conjugates represented by Formula 12 and

Formula 12A, optionally in pharmaceutically acceptable salt form, having the structures

of:
Ab
P (12)and
(0] OH
O
Z =0 OJKD
HO” "0
OH OyNH
LT
O ILH (0]
s 1§ NHJ%/\O%
ey e :
o H
P (12A)
wherein

Ab is an antibody;

S is a sulfur atom from the antibody;
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the Ab-S- moeity is attached to the carbon atom o or [} to the carboxylic acid
functional group

D is an auristatin Drug Unit;

L', L?and L*, independently are selected from the group consisting of optionally
substituted C;-Cyg alkylene, optionally substituted C4-Cyo heteroalkylene, optionally
substituted C3-Cg carbocyclo, optionally substituted Cs-C o arylene, optionally substituted
Cs-Cjpheteroarylene and optionally substituted C;-Cg heterocyclo;

R® is 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 12A Antibody Drug
Conjugate,

in particular, the Formula 12 and Formula 12A Antibody drug Conjugates, optionally

in pharmaceutically acceptable salt form, have the structures of:

Ab

P and
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46. The composition or compound of claim 44 or 45, wherein the auristatin Drug Unit has
the has any one of the structures of claim 9,

in particular, D has the structure of Formula Dg/g.3:

H 9 H
;_ril N/,,I)J\N N N\R1QB
(0] RS | 0 0

OCH; OCH, (Dge-3),

wherein

RBis isopropyl or -CH,-CH(CH3),; and

R'®is .CH(CH3)-CH(OH)Ph, -CH(CO,H)CH,Ph, -CH(CH,Ph)-2-thiazole, -
CH(CH,Ph)-2-pyridyl, -CH(CH,-p-Cl1-Ph), -CH(CO,Me)-CH,Ph, -CH(CO,Me)-
CH,CH,SCHj3;, CH(CH,CH,SCH3)C(=0)NH-3-quinolyl, or -CH(CH,Ph)C(=0)NH-p-Cl-
Ph,

more particularly, D has the structure of:

OH

P L LK
N "N
0 I OMeO  OMeO .

47. The composition of claim 45, wherein Formula 12 and Formula 12A Antibody Drug

Conjugates, optionally in pharmaceutically acceptable salt form, have the structures of:
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WO 2017/165851

OH
0~ N K NG
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H O OMe
OH O;/NH

Ab S

in particular, the Formula 12 and Formula 12A Antibody Drug Conjugates, optionally

in pharmaceutically acceptable salt form, have the structures of:
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P

more particularly, having the indicated carbon atom (*) is predominately in the S

configuration, and or in which subscript p is about 8.

48. The composition of any one of claims 44-47, wherein the antibody is capable of

selectively binding to a tumor associated antigen.
49. The composition of claim 48, wherein the tumor associated antigen is comprised of an

extracellular domain of a cell-surface protein or glycoprotein to which the antibody is

capable of binding, particularly wherein the cell-surface protein or glycoprotein is that of
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an abnormal cell, more particularly one that is capable of internalization upon binding by

an Antibody Drug Conjugate compound of the composition.
50. A method of treating a subject having a haematological malignancy, comprising

administering an effective amount of a composition of any one of claims 44-49,

particularly a leukemia or lymphoma, more particularly a B-cell malignancy.
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